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ABSTRACT

Introduction: Outpatient parenteral antimicro-
bial therapy (OPAT) enables effective infection
management outside hospital settings, offering
clinical and economic benefits. While widely
adopted internationally, its implementation in
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Italy remains fragmented. This study aimed to
systematically map the use of OPAT in Italy to
identify research and policy priorities.

Methods: A scoping review was conducted fol-
lowing the Joanna Briggs Institute methodology
and Preferred Reporting Items for Systematic
reviews and Meta-Analyses extension for scop-
ing reviews guidelines. The protocol was regis-
tered on the Open Science Framework (https://
doi.org/10.17605/0SF.I0/GX8S6) in August
2025. Searches were performed across PubMed,
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Cumulative Index to Nursing and Allied Health
Literature, Web of Science, and Scopus. Eligible
studies included primary research on OPAT in
Italy, with no restrictions on publication date
or language. Data extraction focused on study
characteristics, OPAT indications, antimicrobial
agents, delivery models, and outcomes.
Results: Twenty-three studies were included,
mostly observational and single-center, pub-
lished between 2000 and 2025. OPAT was pri-
marily delivered at home or in infusion centers.
The most frequent indications were infections
of bone and joint, skin and soft tissue, and the
respiratory tract. Ceftriaxone was the most used
antimicrobial. Delivery was mainly intravenous,
often via elastomeric pumps and peripheral or
central venous access. Reported outcomes were
generally favorable, with cure or improvement
rates exceeding 90% in several studies. Adverse
events were infrequent, mostly associated with
drug reactions or catheter-related complications.
Patient satisfaction was consistently high. Eco-
nomic evaluations were limited but suggested
cost savings primarily driven by reductions in
hospital stays.

Conclusions: OPAT is feasible and increasingly
used in Italy, but remains inconsistently imple-
mented across regions. Broader adoption would
benefit from national guidance, standardized
protocols, and integrated stewardship frame-
works. Future research should address compara-
tive and cost-effectiveness, as well as equitable
access, to support systematic scale-up aligned
with national health priorities on antimicrobial
resistance and community-based care.

Keywords: Outpatientparenteralantimicrobial
therapy; OPAT; Italy; Antimicrobial stewardship;
Infection management; Community care;
Scoping review
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This scoping review maps outpatient
parenteral antimicrobial therapy (OPAT) in
Italy, describing populations, indications,
antimicrobials, delivery models, and
outcomes.

OPAT is delivered mainly at home and

in infusion centers, most often for bone
and joint, skin/soft-tissue, and respiratory
infections, with p-lactams, in particular
ceftriaxone, administered via intravenous
routes including elastomeric pumps.

Although outcome definitions, safety
reporting and follow-up are heterogeneous
and largely observational, clinical outcomes
are generally favorable, with cure or
improvement frequently over 90%, adverse
events uncommon and predominantly drug-
or device-related, and patient satisfaction and
adherence high.

OPAT models varied across regions

with limited stewardship-linked and
multidisciplinary programmes, generally
involving nurses and general practitioners,
while OPAT-specific national guidance
and standardized protocols are still not
documented the literature.

INTRODUCTION

Outpatient parenteral antimicrobial
therapy (OPAT) is commonly defined as the
administration of parenteral antimicrobial
therapy in at least two doses on different
days without hospitalization [1]. OPAT was
first described in the United States (US) over
50 years ago in children with cystic fibrosis
to allow prolonged intravenous therapy
while minimizing inpatient stays [2]. Early
adoption in the US was facilitated by gaps in
insurance coverage and cost pressures, which
incentivized the discharge of clinically stable
patients to receive parenteral antibiotics in
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outpatient clinics or at home under structured,
multidisciplinary oversight [3].

Over subsequent decades, OPAT has
expanded internationally, with substantial
variation in terms of financing, delivery sites,
antimicrobial selection, and device use. Several
drivers have strengthened the rationale for
OPAT implementation. Demographic and
epidemiological trends have increased demand
for acute inpatient care and a rising prevalence
of chronic diseases, contributing to overwhelm
available bed capacity and workforce supply [4,
5]. Inpatient management of parenteral therapy
entails avoidable exposure to healthcare-
associated infections (HAIs) and colonization
by antimicrobial-resistant organisms, with
recognized burden across European hospitals [6,
7]. In addition, from an economic perspective,
OPAT can reduce costs compared to inpatient
care and improve hospital throughput by freeing
bed-days for other admissions [8, 9]. As a result,
OPAT improves quality of life compared to
prolonged hospitalization by allowing patients
to return home, resume daily activities, and
experience reduced psychological burden. It
is associated with increased QALYs without
compromising clinical outcomes [10, 11].

The main indications for OPAT include
soft tissue infections [12, 13], bone and joint
infections [14, 15], and infective endocarditis
[16, 17]. This approach is also described for
numerous other infections, including urinary
and respiratory tract infections caused by
difficult to treat organism and central nervous
system infections [18, 19].

Patients referred for outpatient treatment
need to be clinically stable, both in terms of
their general condition and their infection [20].
Studies indicate that OPAT is clinically safe and
associated with favorable clinical outcomes
alongside high patient satisfaction [5, 21, 22].
Although high-quality comparative trials remain
limited, systematic reviews report no significant
differences in key outcomes between OPAT and
inpatient parenteral therapy when services are
appropriately managed [23, 24]. Despite its
benefits, the use and availability of OPAT remain
heterogeneous internationally [24] because
models are tailored to patient preferences and
capabilities, health-system design and financing,

geography, antimicrobial availability, delivery
technologies, local service infrastructure [25]
and, overall, national regulation. OPAT programs
are generally integrated into national regulatory
frameworks. In Italy, Presidential Decree No. 384
[26] allows hospitals to provide medications for
home use, including those restricted to hospital
settings, as part of scheduled treatment cycles
that serve as alternatives to day hospital care.
More recently, the National Recovery and
Resilience Plan (2021-2026), emphasizes the
enhancement of primary and community care,
promoting the home as the preferred setting
for treatment and supporting the expansion of
OPAT services. Actually, OPAT operates within
a regionalized National Health Service that
guarantees universal coverage while delegating
substantial organizational responsibility to the
regions, resulting in locally adapted models
pathways, and variable capacity across settings
[27]. However, to inform policies and address
this change, to the best of our knowledge,
no systematic reviews have summarized
the nationwide characterization of OPAT in
Italy. Therefore, this scoping review aims to
systematically map the use of OPAT in Italy,
describing patient populations, indications,
antimicrobial agents, administration modalities
and outcomes related to identifying the evidence
gaps and research and policy priorities.

METHODS

A scoping review following the Joanna Briggs
Institute (JBI) methodology [28], and reported
here in accordance with the Preferred Reporting
Items for Systematic reviews and Meta-Analyses
extension for scoping reviews (PRISMA-ScR)
guidelines (Supplementary Table 1) [29]. The
review protocol was developed collaboratively,
agreed upon by all researchers, and registered on
the Open Science Framework (https://doi.org/
10.17605/0SEI0/GX8S6) in August 2025.

(a) Defining and aligning the objective and
question. The research question was formulated
according to the aim of the study, using the
Population, Concept, and Context (PCC)
framework recommended by the JBI Manual
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for Evidence Synthesis [28]. In this review,
the Population was defined as individuals
with infectious disease not hospitalized; the
Concept as OPAT; and the Context as the Italian
healthcare setting. Accordingly, the research
question was: what evidence is available on the
use of OPAT in Italy?

(b) Eligibility criteria. Eligibility criteria were
defined considering the study population, the
type of intervention, the clinical setting, and
the geographical focus. Studies were included if
they: (a) were primary research studies of any
design (interventional, observational, case series
or case reports, including those published as
abstracts); (b) involved individuals, adults and/
or paediatric, receiving parenteral antimicrobial
therapy in an out-of-hospital setting; and (c)
reported data and/or experience from Italy.
Studies were excluded if they were secondary
research (e.g., systematic reviews), protocols,
editorials, or commentaries. No restrictions in
language or publication date were applied.

(¢) Evidence searching, selection, data extraction,
and presentation of the evidence. The research team
met regularly prior to initiation, throughout the
review process, and upon completion of each
phase. The approach to the search strategy, study
selection, data extraction, and evidence presen-
tation was discussed in advance and planned in
the registered protocol. At each stage, discrepan-
cies were addressed through discussion meetings
and resolved by consensus. An initial explora-
tory search was conducted, limited to two data-
bases, PubMed and Cumulative Index to Nursing
and Allied Health Literature (CINAHL), by three
researchers (CM, SG, FP). The analysis of the text
words contained in the title and abstract, the
keywords and index terms of retrieved papers,
and related Medical Subject Headings (MeSH),
were identified, such as “OPAT”, “outpatient”
and “Italy”. All terms were combined using
Boolean operators in accordance with the PCC
framework to develop complete search strings
for each database (Supplementary Table 2). The
subsequent comprehensive search was then
undertaken in four databases: PubMed, CINAHL,
Web of Science, and Scopus. To broaden cover-
age, we also searched grey literature and targeted
websites of professional and public health bod-
ies (Centers for Disease Control and Prevention,

European Centre for Disease Prevention and
Control, Societa Italiana di Medicina Tropicale
e Salute Globale, Societa Italiana di Malattie
Infettive e Tropicali) and performed backward
and forward citation searching. All searches were
completed in September 2025. Search results
were managed using Rayyan.ai [30]. Duplicate
records were manually checked and removed.
Screening then proceeded in two stages (title/
abstract followed by full text) conducted inde-
pendently by two reviewers (CM, SG), with disa-
greements resolved by a third reviewer (FP). The
study selection process (identification, screen-
ing, eligibility, inclusion) is illustrated in the
PRISMA 2020 flow diagram [31] in Fig. 1.

The charting form was drafted during
the protocol stage, piloted on one included
study [32], and then finalized. Data collected
included (a) first author, title, year and journal
of publication, (b) study design, setting,
sample size, age of participant and personnel
involved in OPAT (both professionals and non-
professionals); (c) type of infection, isolated
microorganisms, drug, dose, schedule and
length for OPAT, route, device and infusion
system, and (d) outcomes related to OPAT
(clinical, safety, pharmacological, patient-
reported, organizational and economic).

Data from all included studies were then
extracted independently by two researchers
(CM, FP) and verified by a third (SG). Missing
data were recorded as ‘Not reported’. Complete
extracted data are provided in Supplementary
Table 3.

(d) Analysis of the evidence, presentation of the
results and summary of the findings. Data from the
included studies were analyzed descriptively.
Frequencies were reported, and findings were
grouped according to shared characteristics.
In line with the aim of mapping available
evidence, no comparative or inferential analyses
were undertaken, as assessing intervention
effectiveness was not appropriate. Findings were
presented descriptively. Three tabular summaries
were developed: (a) characteristics of included
studies (year, design, setting, and professionals
and non-professionals involved for OPAT);
(b) Factors related to the OPAT treatment: the
type of infections, the microorganism isolated
and the antimicrobial agents and (c) Main
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Fig. 1 Preferred Reporting Items for Systematic reviews
and Meta-Analyses 2020 flow diagram for new systematic
reviews which included searches of databases, registers and
other sources [31]. CDC Centers for Disease Control and
Prevention; CINAHL Cumulative Index to Nursing and

outcomes: clinical, safety, pharmacological,
patient-reported, organizational, and economic.
Evidence from the included studies was
synthesized and discussed by the research
team. In the discussion section, findings were
interpreted in relation to regulations, existing
literature, and practice outcomes.

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

RESULTS

A total of 23 studies were included. The
main characteristics, as the distribution of
publications over time, study designs, and
reported OPAT settings are summarized in

Reports sought for retrieval »| Reports not retrieved Reports sought for retrieval | Reports not retrieved
= (n=1,177) "l (n=0) (n=23) "l (n=0)
‘e
3
: ! |
3
2]
Reports assessed for eligibility - Reports assessed for eligibility -
(n=26) v (n=23) i
Reports excluded: Reports excluded:
Wrong intervention Wrong setting (not Italy)
(oral treatment) (n = 3) (n=23)
_J
A
b1 Studies included in review
3 (n=23)
S Reports of included studies
£ (n=0)

Allied Health Literature; ECDC European Centre for Dis-
case Prevention and Control; SIMET Societa Italiana di
Medicina Tropicale e Salute Globale; SIMIT Societa Itali-
ana di Malattie Infettive e Tropicali

Table 1. Studies were published from 2000 [33]
to 2025 [32]. Eight studies (34.8%), published
between 2000 and 2005, represented the largest
cluster in the early period. This was followed by
a stable trend, with three studies (13.0%) each
in the periods 2006-2010 and 2011-201S5, and
two studies (8.7%) between 2016 and 2020. A
marked increase was then observed in the most
recent period, 2021-20235, with seven studies
(30.4%). The majority (n=18) were conducted
in Italy, while five were multinational studies
[34-38].

Regarding study design, only one study (4.3%)
was interventional [39], while the others were
observational: 14 (60.9%) were cohort, three
(13.0%) were case series [40-42], three (13.0%)
were case reports [32, 43, 44] and two (8.7%)
were ecological [38, 45].

With respect to OPAT delivery settings, some
studies described a single setting, whereas oth-
ers reported multiple settings within the same
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Table 1 Main characteristics of included studies

Categories Factors No. of studies (%)* References
Years of publication
2000-2005 8 (34.9) (33, 35, 39, 42, 45-47, 52]
2006-2010 3(13.0) 48,53, 54]
2011-2015 3(13.0) 34,36, 38]
2016-2020 2(8.7) 37, 49]
2021-2025 7 (30.4) [32, 40, 41, 43, 44, 50, 51]
Study design
Interventional Pilot 1(4.3) [39]
Observational Cohort 14 (60.9) [33-37, 41, 46-50, 52-54]
Case series 3(13.0) [40-42]
Case report 3 (13.0) 32, 43, 44]
Ecological 2(8.8) 38, 45]
Setting for OPAT®
Home 12 (52.2) [32, 33,35, 37, 43, 46-52]
Infusion center 11 (47.8) 35,39, 41, 42, 47-51, 53, 54]
Clinic 5(21.7) [41,48,50,51, 54]
Care facility 3(13.0) [40, 48, 54]
Professionals/not professionals®
Nurse 11 (47.8) (32, 35, 40, 41, 46-50, 51, 54]
General practitioner/physician 10 (30.4) (32,33, 35, 40, 45-49, 54]
Infectious disease specialist 7 (30.4) [37,40, 41, 44, 46, 50, 51]
Pharmacist/pharmacologist 4(17.4) [40, 41, 50, 51]
Family members 6(26.1) [35, 46-49, 54]
Caregivers 2(8.7) [40, 41]

OPAT outpatient parenteral antimicrobial therapy
*Percentages are shares of the 23 included studies

®Factors are not mutually exclusive

study; categories are therefore not mutually
exclusive, and percentages reflect the proportion
of included studies mentioning each setting. The
larger group of studies (n=12, 52.2%) described
OPAT conducted in home [32, 33, 35, 37, 43,
46-52] and in infusion centers (n=11, 47.8%),
both inside or outside the hospitals [35, 39, 41,

42, 47-51, 53, 54]. Clinic and care facility were
reported respectively in five (21.7%) [41, 48, 50,
51, 54] and three (13.0%) [40, 48, 54] studies,
respectively.

The number of participants varied, ranging
from one [32, 43, 44] to 5509 [37]. The age
of participants ranged from 6 [33] to 91 years
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[50]. Only one study focused on a pediatric
population [33].

The most frequent professionals involved
in OPAT were nurses (n=11, 47.8%) [32, 35,
40, 41, 46-51, 54] and general practitioners
or physicians (n=10, 30.4%) [32, 33, 35, 40,
45-49, 54]. The infectious disease specialists
were involved in OPAT in approximately one-
third of studies (n=7, 30.4%) [37, 40, 41, 44,
46, 50, 51]. Other professionals, like pharmacists
(n=4, 17.4%) [40, 41, 50, 51] and vascular access
team (n=1, 4.3%) [50] were less cited. Among
non-professional participants in OPAT, some
studies reported the involvement of patients’
family members (n=6, 26.1%) [35, 46-49, 54]
and caregivers (n=2, 8.7%) [40, 41].

Infections, Microorganisms, and
Antimicrobial Therapy

The types of infections treated with OPAT,
the microorganisms identified, and the
antimicrobial agents administered are
summarized in Table 2.

The main infections reported in the studies
concern bone and joint (n=12, 52.2%), skin
and soft tissue (n=10, 43.5%), and respiratory
tract (n=9, 39.1%). Endocarditis (n=5, 21.7%),
bloodstream infections (n=3, 13.0%), diabetic
foot infection (n=1, 4.3%) and HAIs (n=1, 4.3%)
were less frequently reported.

Data on microorganisms were available in
just over half of the included studies (13 out of
23). Among the pathogens identified, the most
frequently reported were Pseudomonas aeruginosa
(n=35, 21.7%), followed by Enterobacterales (n=3,
13.0%), Staphylococcus spp. (n=3, 13.0%), and
Streptococcus spp. (n=2, 8.7%). Several studies
also reported antimicrobial resistance patterns,
including multidrug-resistant organisms [41],
methicillin-resistant Staphylococcus aureus
(MRSA) [34, 36, 53], and carbapenem-resistant
strains [44].

A broad spectrum of antimicrobial agents
was administered, most belonging to the
B-lactam class. Among these, third-generation
cephalosporins were the most frequently used,
in particular ceftriaxone (n=12, 52.2%). More
recently introduced agents, such as ceftolozane/

tazobactam [41, 51], ertapenem [40, 50], and
cefiderocol [32], were described in the most
recent publications. Among glycopeptides,
teicoplanin was the most widely used, reported
in eleven (47.8%) studies [34, 35, 39, 40, 42,
47-50, 53, 54]. The lipopeptide daptomycin was
documented in four studies (17.4%) [34, 36, 40,
50], and the aminoglycoside gentamicin in three
(13.0%) [42, 50, 54].

Antimicrobial administration in OPAT was
predominantly reported via the intravenous
route, while intramuscular administration
was less commonly documented. Infusion
schedules included intermittent dosing [39],
rapid injection [36], and continuous infusions
[32]. Vascular devices used included peripheral
catheters [35, 48, 54], midlines [32], and central
catheters such as peripherally inserted central
catheters (PICCs) [35, 44, 54] and totally
implanted catheters [48, 54]. Elastomeric
pumps were the most frequently reported for
continuous intravenous infusions [32, 40, 41,
44, 50, 51].

Outcomes Related to OPAT

The main characteristics of outcomes related
to OPAT are reported in Table 3, classified
as clinical, safety, pharmacological, patient-
reported, organizational, and economic.

Clinical Outcomes

From a clinical perspective, cure or clinical cure
was explicitly reported in 13 (56.5%) studies [33,
39, 41, 42, 46-54]. Two studies reported cure
rates of 100% [40, 42], while seven documented
high cure rates, equal to or exceeding 90% [35,
39, 46, 48-50, 53]. Improvement, defined as
clinical improvement or the absence of signs
and symptoms at follow-up, was reported in
several studies (n=11, 47.8%), with rates vary-
ing between 3.2% [47] to 95.1% [35, 49]. Relapse
rates varied between 2.1% [51] to 3.7% [40],
whereas hospital re-admission rates ranged from
0% [50] to 10.6% [51]. Treatment failure was
reported in six studies [35, 39, 41, 48, 51, 52],
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Table 2 Types of infections, microorganisms, and antimicrobial agents in OPAT

Categories

Factors®

No. of studies (%)®

References

Main type of infections

Microorganism

Antimicrobial agent

Beta-lactams

Glycopeptides

Lipopeptides

Aminoglycosides

Bone and joint
Skin and soft tissue
Respiratory tract
Head and neck
Urinary tract
Endocarditis
Bloodstream
Diabetic foot

HAI

Psendomonas aeruginosa
Enterobacterales
Staphylococcus spp.
Streptococcus spp.
Acinetobacter baumannii

Klebsiella pneumoniae

Microorganism with antimicrobial

resistance

Not reported

Ceftriaxone

Ceftazidime
Piperacillin/tazobactam
Meropenem

Cefepime
Ceftolozane/tazobactam
Cefuroxime

Ertapenem

Cefiderocol

Teicoplanin

Daptomycin

Gentamicin

12 (52.2)
10 (43.5)
9(39.1)
6(26.1)
6(26.1)

5(21.7)

[35-37, 39, 41, 44, 46-48, 50, 51, 54]
[34-37, 41, 46-49, 53]

[35, 40, 41, 45-47, 49, 50, 51]
[32,33,35,41,47,51]

[40, 41, 45-47, 50]

[41-43, 47, 50]

[40, 41, 50)

[52]

(37]

(33,41, 44, 51, 52]
[40, 41, 52)
[36,52,53]
[42,53]

[44]

[32]

[34, 36,39, 41,43, 44, 51, 53]

[35,37,38,45-50, 54]

[35, 38, 40, 42, 45-50, 53, 54]
[33, 41,4547, 50]

(40, 41, 47, 50, 52

[40, 41, 47, 50]

(41,45, 50]

[41,51]

(38, 45]

[40, 50]

[32]

[34, 35, 39, 40, 42, 47-50, 53, 54]

(34, 36, 40, 50
[42, 50, 54]

HAT healthcare-associated infections, OPAT outpatient parenteral antimicrobial therapy

*Factors are not mutually exclusive

bPercentages are shares of the 23 included studies
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Table 3 Outcomes related to OPAT

Outcomes Factors® No. of studies (%)° References
categories
Clinical
Cure/clinical cure 13 (56.5) (33,39, 41, 42, 46-50, 52-54]
Improvement/clinical improvement 11 (47.8) [32, 33, 35, 39, 41, 43, 47-49, 52,
54]
Relapse/re-admission 6(26.1) [34, 40, 41, 50, 53, 54]
Failure 6(26.1) [35, 39, 41, 48, 52]
Safety
Adverse events 7 (30.4) [36, 40,41, 47,48, 50]
Reported 4(17.4) (32,33, 39, 42]
Reported as absent 12 (52.2) [34, 35,37, 38, 43—46, 49, 52-54]
Not reported
Pharmacological
PK/PD evaluation 1 (43) [32]
Patient-reported
Belief, satisfaction 3(13.0) (46, 47, 54]
Adherence, compliance 2(8.7) [39,42]
Organizational
Hospital beds saved 3(13.0) [34, 37, 53]
OPAT consumption 2(8.7) [38,45]
Protocols for OPAT 1(4.3) [34]
OPAT integrated with antimicrobial 1(4.3) [40]
stewardship
Economic
Impact on hospital 2(8.7) [34, 50]
Impact for National System 2(8.7) 36,37
Impact on personnel costs 1(4.3) (48]
Injectable costs 1(4.3) [45]

OPAT outpatient parenteral antimicrobial therapy, PD pharmacodynamics, PK pharmacokinetic, PREM patient-reported
experience measures, PROM patient-reported outcome measures

*Factors are not mutually exclusive

bPf:rcentagf:s are shares of the 23 included studies
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with rates ranging between 0% [39] to 42.9%
[41].

Safety Outcomes

Adverse event (AE) reporting was inconsistent
across studies, with almost half (n=12, 52.2%)
providing no information on AEs. Seven studies
(30.4%) [36, 40, 41, 47, 48, 50, 51] reported
AEs, which were generally mild to moderate,
particularly related to the device used for the
administrations (e.g., catheter complications
such as thrombosis), and drug reactions (e.g.,
rash or biochemical abnormalities). Frequencies
of overall AEs varied from 0%, reported in four
(17.4%) studies [32, 33, 39, 42] to 29% [41].

Pharmacological Outcomes

A single study [32] evaluated pharmacokinetic/
pharmacodynamic parameters in OPAT using
continuous infusion via elastomeric pump
with therapeutic drug monitoring, showing
sustained cefiderocol exposures consistent with
aggressive beta-lactam targets. The findings
support the feasibility of pharmacokinetic/
pharmacodynamic-guided continuous infusion
strategies in outpatient settings, although
evidence is limited to case-level data.

Patient-Reported

Three studies reported a strong willingness
among Italian patients to participate in OPAT;
both also documented high satisfaction among
patients and treating physicians [46, 47,
54]. Adherence and acceptability were high.
Specifically, one outpatient teicoplanin cohort
reported only three missed administrations
out of 383 (0.78%) [39], while, similarly, high
patient compliance was noted in a series of
infective endocarditis [42].

Organizational Outcomes

At the prescribing level, outpatient use of
injectable cephalosporins between 1993 and
2002 averaged 0.6 DDD/1000 inhabitants/day,

peaked at 0.8 DDD/1000 inhabitants/day during
1996-2000, and subsequently declined [45].
In parallel, OPAT consumption was estimated
at 0.7 DDD/1000 inhabitants/day, with the
Italian share significantly higher than the
European average [38]. At the system level, a
scenario analysis of early discharge in infectious-
disease departments estimated 16,393-38,990
inpatient days potentially avoided annually,
corresponding to 57-135 hospital beds [37];
moreover, in a single-center cellulitis series,
OPAT was associated with 2186 bed-days saved
over 10 years [53]. Finally, one study reported
that protocols explicitly including OPAT were
available in 7.6% of Italian hospitals [34].

Economic Outcomes

Economic evaluations of OPAT were infrequent
and methodologically heterogeneous, with
varying perspectives and inclusion of direct
medical costs and system-level effects. Per-
patient savings estimates likewise differed by
context and approach: approximately €1150 in
early conservative analyses [36]; €2430-€2642
in modeled estimates for methicillin-
resistant Staphylococcus aureus complicated
skin and soft tissue infection [34]; and about
€5600 in contemporary real-world cohorts
receiving prolonged intravenous therapy via
elastomeric pumps [51]. At the utilization level,
European surveillance ranked Italy among the
highest consumers of outpatient parenteral
cephalosporins, predominantly ceftriaxone,
with related budgetary implications [38].

DISCUSSION

Summary of Main Findings

This scoping review identified 23 Italian studies
on OPAT published between 2000 and 2025,
with an increase in publications after 2021.
Most studies were observational and single-
center, with only one interventional study.
OPAT delivery models were diverse, occurring
mainly at home or in specialized infusion
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centers, and less frequently in outpatient clinics.
The studies primarily addressed infections such
as bone and joint, skin and soft tissue, and
respiratory tract infections, while endocarditis,
bloodstream infections, and diabetic foot
infections were less frequently reported. Beta-
lactam agents, particularly ceftriaxone, were
the main antimicrobial regimens used, with
teicoplanin as the principal glycopeptide.
Recent studies reported the use of newer
agents such as ceftolozane/tazobactam.
Intravenous administration was common,
often employing elastomeric pumps and various
vascular access devices. Clinical outcomes
were generally favorable, with over 90% of
patients achieving cure or improvement, low
relapse and re-admission rates, and few adverse
events, although safety data reporting was
inconsistent. Limited patient-reported outcomes
indicated high satisfaction, while few studies
assessed organizational and economic impacts,
suggesting potential cost reductions. Taken
together, the findings suggest that OPAT can be
delivered with favorable outcomes in selected
Italian settings, but they also underscore the
need for improved standardized reporting.

Clinical Interpretation and Antimicrobial
Use

From a clinical perspective, Italian OPAT has
mainly been used for infections requiring
prolonged parenteral therapy, such as
osteomyelitis, prosthetic joint infection,
diabetic foot infection, complicated skin and
soft-tissue infection, and infective endocarditis.
These conditions are usually managed as a
continuation of inpatient treatment rather
than as primary therapy, consistent with
international experience [1, 5, 8]. In this
context, the predominance of ceftriaxone and
other third-generation cephalosporins in Italian
OPAT cohorts likely reflects their once-daily
dosing and broad spectrum, which could be
convenient in ambulatory care. However, this
must be balanced against national and European
concerns regarding cephalosporin overuse and
the selection of extended-spectrum [-lactamase
producers, as well as ecological data showing

a relatively high proportion of parenteral
cephalosporins in outpatient consumption in
Italy compared with other European countries [6,
38]. The Italian OPAT evidence also documents
the early use of glycopeptides and lipopeptides,
particularly teicoplanin and daptomycin,
for methicillin-resistant staphylococcal
osteomyelitis and other serious Gram-positive
infections, consistent with global OPAT practice
in which once-daily or long-acting agents
facilitate management of resistant pathogens
outside hospital, albeit often at higher drug
acquisition costs [5, 8]. More recently, Italian
experiences have extended OPAT to last-resort
B-lactams such as cefiderocol and ceftolozane/
tazobactam, delivered by continuous infusion
in elastomeric pumps, sometimes supported
by therapeutic drug monitoring, to treat
difficult-to-treat resistant Pseudomonas
aeruginosa and carbapenemase-producing
Enterobacterales [32, 41, 51]. In parallel, newer
agents such as ceftobiprole have emerged as
potentially suitable for OPAT because of their
physicochemical stability, compatibility with
elastomeric devices, feasibility of continuous
infusion and encouraging data on clinical
cure [55-57]. Together, these developments
may support a broader role for continuous or
extended infusion of time-dependent f-lactams
in OPAT, which, provided that stability and
delivery accuracy are ensured, may optimise
pharmacokinetic/pharmacodynamic exposure,
simplify administration schedules, and reduce
healthcare resource utilization [13, 58, 59].

Across these heterogeneous Italian cohorts,
clinical cure or improvement was frequently
reported in more than 80-90% of patients (e.g.,
[42]), with low levels of reported mortality
directly attributable to infection or treatment
failure (e.g., [47]), and apparently infrequent
unplanned hospital readmissions after
completion of OPAT (e.g., [34]). However, the
absence of control groups, variable outcome
definitions, and limited long-term follow-up
mean that these favorable clinical outcomes
should be interpreted with caution.
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Patient-Related Outcomes

From the patient’s perspective, outcomes were
explored in only a minority of Italian OPAT
studies. When assessed, satisfaction with OPAT
was generally high, and patients often expressed
a clear preference for receiving treatment at
home rather than in hospital (e.g., [54]). These
findings are consistent with international
evidence suggesting that OPAT may support
quality of life by allowing patients to remain
in their usual environment, maintain daily
activities and family roles, and potentially
reduce exposure to healthcare-associated
infections, with perceived benefits for both
physical and emotional well-being [60-62]. The
levels of adherence and compliance appeared
high, with very few missed doses recorded in
the cohorts. However, these levels were rarely
quantified [39, 42]. A recent survey outside
Italy found that nearly 90% of patients self-
reported full adherence during OPAT, with
non-adherence associated with younger age,
lower income and time constraints, while less
frequent dosing schedules and family support
tavored adherence [63]. These data highlight the
importance of considering both individual and
contextual factors when evaluating adherence.
Furthermore, some missed administrations may
reflect system-level issues (such as scheduling,
coordination, or logistics) rather than patient
behavior, a distinction that warrants explicit
assessment in future studies.

Organizational and Economic Outcomes

Across the Italian OPAT evidence, only few
studies provide quantitative estimates of
resource use or costs, generally considered as
secondary or modeled outcomes rather than
primary endpoints (e.g., [36]). Scenario analyses
suggest that reductions in hospital bed-days
and net cost savings for the Italian National
Health Service may be achievable, primarily
through early discharge of patients with acute
bacterial skin and skin-structure infections
and osteomyelitis [37]. In addition, OPAT
was associated with lower total therapy costs

compared with continued inpatient care in a
large multinational study [36].

When these findings are interpreted
considering ecological data on antimicrobial
use, a more complex picture emerges. Injectable
cephalosporins are frequently prescribed
in community settings in Italy, and OPAT
consumption of parenteral cephalosporins
exceeds the European average [38, 45]. This
pattern suggests that potential organizational
and economic gains related to reduced
hospitalization may coexist with prescribing
profiles that are not fully aligned with
antimicrobial stewardship goals, particularly
regarding extensive use of broad-spectrum
cephalosporins [38]. From an economic
perspective, such prescribing practices may
entail downstream costs linked to resistance
selection and Clostridioides difficile infection that
are not captured in the available Italian OPAT
analyses, in line with other studies outside Italy
[64, 65].

International evidence indicates that OPAT
can be cost-saving or at least cost-neutral, but
also shows that the magnitude and direction of
economic effects depend strongly on programme
design, case mix, local bed pressures and the
extent to which non-billable activities, such
as coordination, patient education, line care,
and follow-up are accounted for [8, 9, 66]. In
particular, studies from other settings suggest
that dedicated OPAT teams and clear governance
structures may optimise both resource use and
clinical outcomes, whereas fragmented models
risk shifting workload to professionals without
adequate recognition or funding [66, 67].

Overall, the available Italian data are sparse
and heterogeneous: they may support the
hypothesis that OPAT can contribute to bed-
day reduction and cost containment, but they
do not yet clarify under which organizational
conditions, for which patient subgroups and
with what balance between direct savings
and indirect costs these potential benefits are
realized, underscoring the need for prospectively
planned health-economic evaluations.
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Italy-Specific Contextual Factors and
International Comparisons

Italian OPAT evidence in the included studies
mainly reflects locally developed care pathways,
which are largely hospital-based and in some
cases extended to community and primary
care settings. Nurses are consistently involved
in vascular access management, antimicrobial
administration, and monitoring, and some
pathways explicitly include general practitioners
and/or community services to support follow-up
and continuity of care. However, reporting on
governance arrangements, formal protocols,
and regional or national regulatory frameworks
is limited, and the heterogeneity of settings and
study designs prevents robust conclusions about
OPAT organization at the national level.

Historical participation in the International
OPAT Registry [47], together with the subsequent
description of single-center and multicenter
experiences (e.g., [40, 51]) suggests a progressive
but uneven development of OPAT activities
over time. In one international survey, only a
minority of Italian hospitals reported having
protocols that explicitly included OPAT [34].
Available evidence suggests that OPAT-specific
pathways, stewardship-linked governance, and
routine outcome monitoring exist in some
settings but are not consistently documented
or standardized, limiting precise national
inferences. Consistent with international
findings, more formalized, multidisciplinary
OPAT services appear to improve patient safety
and cost-effectiveness, supporting the case for
structured models [9, 18, 68].

At the same time, Italy faces a high burden
of antimicrobial resistance and healthcare-
associated infections, particularly in hospitals
and long-term care facilities [6, 7]. These
pressures, along with structural constraints on
hospital bed capacity that became especially
evident during the COVID-19 pandemic [4],
may provide a strong macro-level rationale for
developing safe and effective OPAT pathways
as part of broader strategies for hospital
decongestion and antimicrobial stewardship [1,
8, 66].

Challenges and Future Directions

Building on the gaps identified in this scoping
review, several priorities for future work on
OPAT in Italy can be outlined.

First, prospective, multicenter studies with
clearly defined comparison groups and core
outcome sets are needed to move beyond single-
center observational descriptions and provide
more robust evidence on effectiveness, safety,
and equity of access.

Second, although the included studies
consistently acknowledge the involvement
of multiple professionals, particularly nurses,
general practitioners, infectious diseases
specialists and, less frequently, pharmacists,
their roles are only briefly outlined and are
rarely examined in relation to competencies,
workload or specific contributions to patient
and system outcomes. More detailed description
and evaluation of these roles could clarify how
OPAT interacts with evolving community and
district nursing models and with antimicrobial
stewardship activities, drawing on international
experience with dedicated OPAT teams and
nurse- or pharmacist-led components [9, 66,
67, 69].

Third, none of the included studies reported
the use of structured risk-stratification tools,
formal OPAT eligibility scores or standardized
escalation pathways, so the criteria by which
patients are selected for OPAT, monitored in the
community and readmitted when necessary
remain largely implicit in published reports.
Although local protocols may exist but are not
fully described, future work should adapt and
evaluate risk-stratification, monitoring and
intravenous-to-oral switch criteria in line with
international guidance [9, 22] and with evidence
that inadequate early risk assessment predicts
adverse outcomes and re-admission [70].

Fourth, organizational and economic aspects
are only partially addressed in the current
I[talian evidence base. Although some studies
and scenario analyses suggest that OPAT may
reduce bed occupancy and generate cost savings
for the health system, these evaluations are
few, methodologically heterogeneous, and
rarely consider the full range of hospital and
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community resources involved, including non-
billable coordination and follow-up activities.
Prospective Italian studies incorporating
formal health-economic analyses, integrated
with clinical, microbiological, and patient-
reported outcomes, would help to identify the
organizational conditions under which OPAT
offers the greatest benefit and how it can be
sustainably scaled within a regionalized National
Health Service.

Finally, formal national OPAT-specific
guidelines or standardized protocols are not
yet described, and implementation appears to
rely largely on regional and local initiatives.
The development of nationally endorsed OPAT-
specific frameworks and guidance, adaptable
to regional organization and explicitly
incorporating standardized patient-reported
outcome measures, patient-reported experience
measures and stewardship and economic
indicators, could support more consistent
practice, clarify roles and governance and
facilitate systematic monitoring and evaluation.

Limitations

This review has several limitations. First, the
search strategy prioritized records explicitly
labeled “OPAT”; relevant Italian experiences
described under alternative terms (e.g., injectable
therapy) may have been missed, potentially
underestimating the published studies.

Second, possible duplication arising from
multiple topic-related papers by the same
author was not addressed; these were counted
as independent studies, potentially leading to
dataset overlap and biased frequency estimates.

Finally, according to the nature of the scoping
review, study quality was not appraised, and no
formal risk-of-bias assessment was undertaken,
limiting insight into the robustness of the
findings.

CONCLUSIONS

This scoping review indicates that OPAT in Italy
is feasible and appears to be increasingly used

in selected settings yet remains heterogeneous
across regions and service configurations.
Delivery occurred predominantly at home
and in infusion facilities, with bone and joint,
respiratory, skin and soft-tissue, and urinary
infections most frequently treated, and beta-
lactams as the most used agents. Reported
clinical outcomes are generally favorable,
with low rates of relapse and readmission,
and adverse events that were predominantly
device-related and uncommon. Roles and
responsibilities were variably reported, but
nursing activity was consistently documented
for drug administration and vascular-access
care, and general practitioners are described
as contributing to community monitoring
and continuity of care in selected pathways.
Implementation was locally adapted in
coordination with infectious-disease services and
community providers, within the constraints of
regional governance and prescribing rules. The
limited diffusion of stewardship-linked OPAT
pathways and multidisciplinary teams may be
related to organizational fragmentation and
to the lack, in the literature identified by this
review, of OPAT-specific national guidance,
although the available evidence does not
allow firm system-level conclusions. Economic
evaluations remain scarce but suggest potential
savings primarily driven by avoided inpatient
days, while results are likely context dependent.

Within the Italian health system, scaling
OPAT may be supported by leveraging
community and primary care services,
formalizing multidisciplinary teams led by
infectious-disease specialists and underpinned
by antimicrobial stewardship programs,
enhancing the training and deployment of
OPAT-competent nurses, and systematically
engaging caregivers to sustain safety,
adherence, and equitable access. To translate
feasibility into reliable, scalable practice,
priorities include nationally endorsed
guidance, standardized definitions and core
outcome sets with standardized outcome
capture within a registry framework, and
investment in workforce capacity. Comparative
evaluations of care models and administration
strategies, alongside rigorous economic
assessments, are needed to inform equitable
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scale-up aligned with national strategies on
HAIs and antimicrobial resistance.

Author Contributions. Chiara Moreal:
Conceptualization, Methodology, Software,
Validation, Formal analysis, Investigation,
Resources, Data Curation, Writing — Original
Draft, Writing — Review & Editing, Visualization,
Project administration; Simone Giuliano:
Conceptualization, Software, Validation,
Formal analysis, Investigation, Data Curation,
Writing — Original Draft, Writing — Review &
Editing, Visualization; Francesca Prataviera:
Formal analysis, Investigation, Writing — Review
& Editing, Visualization; Massimo Fantoni:
Investigation, Writing — Review & Editing,
Visualization; Sergio Mezzadri: Investigation,
Writing — Review & Editing, Visualization;
Valentina Menozzi: Investigation, Writing -
Review & Editing, Visualization; Meri Marin:
Investigation, Writing — Review & Editing,
Visualization; Raul Cetatean: Conceptualization,
Software, Validation, Formal analysis,
Investigation, Resources, Writing — Review &
Editing, Visualization; Elena Sora: Investigation,
Writing — Review & Editing, Visualization;
Elena Rosselli Del Turco: Investigation, Writing
— Review & Editing, Visualization; Fabio
Tumiettoh: Investigation, Writing — Review
& Editing, Visualization; Cristina Moracas:
Conceptualization, Software, Validation, Formal
analysis, Investigation, Resources, Writing
— Review & Editing, Visualization; Alfredo
Guarino: Investigation, Writing — Review
& Editing, Visualization; Riccardo Vecchio:
Conceptualization, Software, Validation, Formal
analysis, Investigation, Resources, Writing —
Review & Editing, Visualization; Anna Odone:
Investigation, Writing — Review & Editing,
Visualization; Vilma Urbanci¢: Methodology,
Investigation, Writing — Review & Editing,
Visualization, Project administration; Alvisa
Palese: Methodology, Investigation, Data
Curation, Writing — Original Draft, Writing -
Review & Editing, Visualization, Supervision,
Project administration; Carlo Tascini:
Methodology, Investigation, Data Curation,
Writing — Original Draft, Writing — Review &

Editing, Visualization, Supervision, Project
administration.

Funding. This study was conducted as
part of the PhD program of Chiara Moreal,
which was funded by the European Union
NextGenerationEU, National Recovery and
Resilience Plan (NRRP) Mission 4 Component
1 Investment/Sub-Investment 4.1-Ministerial
Decree No. 118 of 2 March 2023. Carlo Tascini
is responsible for funding the journal’s Rapid
Service Fee.

Data Availability. All data generated or
analyzed during this study are included in this
published article/as supplementary information
files.

Declarations

Conflict of Interest. Chiara Moreal, Simone
Giuliano, Francesca Prataviera, Massimo Fan-
toni, Sergio Mezzadri, Valentina Menozzi, Meri
Marin, Raul Cetatean, Elena Sora, Elena Ros-
selli Del Turco, Fabio Tumietto, Cristina Mora-
cas, Alfredo Guarino, Riccardo Vecchio, Anna
Odone, Vilma Urbancic, Alvisa Palese and Carlo
Tascini declared no conflict of interests.

Ethical Approval. This article is based on
previously conducted studies and does not con-
tain any new studies with human participants or
animals performed by any of the authors.

Open Access. This article is licensed under a
Creative Commons Attribution-NonCommercial
4.0 International License, which permits any
non-commercial use, sharing, adaptation,
distribution and reproduction in any medium
or format, as long as you give appropriate credit
to the original author(s) and the source, provide
a link to the Creative Commons licence, and
indicate if changes were made. The images or
other third party material in this article are
included in the article’s Creative Commons
licence, unless indicated otherwise in a credit
line to the material. If material is not included
in the article’s Creative Commons licence and
your intended use is not permitted by statutory

A\ Adis



936

Infect Dis Ther (2026) 15:921-939

regulation or exceeds the permitted use, you
will need to obtain permission directly from the
copyright holder. To view a copy of this licence,
visit http://creativecommons.org/licenses/by-
nc/4.0/.

REFERENCES

Norris AH, Shrestha NK, Allison GM, Keller SC,
Bhavan KP, Zurlo JJ, et al. 2018 Infectious Diseases
Society of America Clinical Practice Guideline for
the management of outpatient parenteral antimi-
crobial therapy. Clin Infect Dis. 2019;68(1):e1-35.

Rucker RW, Harrison GM. Outpatient intravenous
medications in the management of cystic fibrosis.
Pediatrics. 1974;54(3):358-60.

Williams DN, Baker CA, Kind AC, Sannes MR.
The history and evolution of outpatient paren-
teral antibiotic therapy (OPAT). Int ] Antimicrob
Agents. 2015;46(3):307-12.

Sen-Crowe B, Sutherland M, McKenney M, Elkbuli
A. A closer look into global hospital beds capac-
ity and resource shortages during the COVID-19
pandemic. J Surg Res. 2021;260:56-63.

Sriskandarajah S, Hobbs J, Roughead E, Ryan M,
Reynolds K. Safety and effectiveness of ‘hospital in
the home’ and ‘outpatient parenteral antimicro-
bial therapy’ in different age groups: a systematic
review of observational studies. Int J Clin Pract.
2018;72(8):e13216.

Cassini A, Hogberg LD, Plachouras D, Quattroc-
chi A, Hoxha A, Simonsen GS, et al. Attributable
deaths and disability-adjusted life-years caused by
infections with antibiotic-resistant bacteria in the
EU and the European Economic Area in 2015: a
population-level modelling analysis. Lancet Infect
Dis. 2019;19(1):56-66.

Ricchizzi E, Sasdelli E, Leucci AC, Fabbri E, Caselli
L, Latour K, et al. Incidence of health-care-associ-
ated infections in long-term care facilities in nine
European countries: a 12-month, prospective, lon-
gitudinal cohort study. Lancet Infect Dis [Inter-
net]. 2025 June 16 [cited 2025 Sept 16]. Available
from: https://www.sciencedirect.com/science/artic
le/pii/S1473309925002178.

Mitchell ED, Czoski Murray C, Meads D, Minton
J, Wright J, Twiddy M. Clinical and cost-effec-
tiveness, safety and acceptability of community

10.

11.

12.

13.

14.

13.

16.

intravenous antibiotic service models: CIVAS sys-
tematic review. BM] Open. 2017;7(4):e013560.

Yamshchikov AV, Burgoyne C, Calisir N, Goins P,
Heffer T, Munsiff SS. Quantifying and financing
the nonbillable workload of outpatient parenteral
antimicrobial therapy (OPAT)—a model for assess-
ing and supporting staffing needs for OPAT Pro-
grams. Clin Infect Dis. 2025;80(6):1221-8.

Psaltikidis EM, Silva END, Moretti ML, Trabasso
P, Stucchi RSB, Aoki FH, et al. Cost-utility analy-
sis of outpatient parenteral antimicrobial ther-
apy (OPAT) in the Brazilian national health sys-
tem. Expert Rev Pharmacoecon Outcomes Res.
2019;19(3):341-52.

Vargas-Palacios A, Meads DM, Twiddy M, Czoski
Murray C, Hulme C, Mitchell ED, et al. Cost-
effectiveness of outpatient parenteral antibiotic
therapy: a simulation modelling approach. J Anti-
microb Chemother. 2017;72(8):2392-400.

Bao H, Igwilo-Alaneme R, Sonia F, Cowman K,
Kahn M, Nori P. Dalbavancin as an alternative
to traditional outpatient parenteral antimicro-
bial therapy for deep gram-positive infections—
an observational, retrospective review. Ther Adv
Infect Dis. 2024;11:20499361241245523.

Wolie ZT, Roberts JA, Gilchrist M, McCarthy K,
Sime FB. Current practices and challenges of
outpatient parenteral antimicrobial therapy:
a narrative review. ] Antimicrob Chemother.
2024;79(9):2083-102.

Mackintosh CL, White HA, Seaton RA. Outpatient
parenteral antibiotic therapy (OPAT) for bone and
joint infections: experience from a UK teaching
hospital-based service. J] Antimicrob Chemother.
2011;66(2):408-15.

Strassburg A, Weber AT, Kluba T. Etablierung
der ambulanten intravendsen Antibiotikath-
erapie (APAT) bei Patienten mit komplizierten
Periimplantatinfektionen. Z Orthop Unfall.
2025;163(01):35-43.

Baddour LM, Wilson WR, Bayer AS, Fowler VG,
Bolger AF, Levison ME, et al. Infective endocardi-
tis: diagnosis, antimicrobial therapy, and manage-
ment of complications: a statement for healthcare
professionals from the committee on rheumatic
fever, endocarditis, and kawasaki disease, Coun-
cil on Cardiovascular Disease in the Young, and
the Councils on Clinical Cardiology, Stroke, and
Cardiovascular Surgery and Anesthesia, American
Heart Association: Endorsed by the Infectious Dis-
eases Society of America. Circulation [Internet].
2005 June 14 [cited 2025 Oct 1];111(23). Available
from: https://doi.org/10.1161/CIRCULATIONAHA.
105.165564.

A\ Adis


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://www.sciencedirect.com/science/article/pii/S1473309925002178
https://www.sciencedirect.com/science/article/pii/S1473309925002178
https://doi.org/10.1161/CIRCULATIONAHA.105.165564
https://doi.org/10.1161/CIRCULATIONAHA.105.165564

Infect Dis Ther (2026) 15:921-939

937

17.

18.

19.

20.

21.

22.

23.

24.

25.

Habib G, Lancellotti P, Antunes MJ, Bongiorni MG,
Casalta JP, Del Zotti F, et al. 2015 ESC guidelines
for the management of infective endocarditis:
the task force for the management of infective
endocarditis of the European Society of Cardiol-
ogy (ESC) Endorsed by: European Association for
Cardio-Thoracic Surgery (EACTS), the European
Association of Nuclear Medicine (EANM). Eur
Heart J. 2015;36(44):3075-128.

Mohammed SA, Roberts N, Nicolas D, Unwin S,
Cotta M, Roberts JA, et al. Implementation of out-
patient parenteral antimicrobial therapy program
in the contemporary health care system: a narra-
tive review of the evidence. ] Infect Public Health.
2025;18(10):102938.

Van Anglen L], Schroeder CP, Couch KA. A real-
world multicenter outpatient experience of cef-
tolozane/tazobactam. Open Forum Infect Dis.
2023;10(5):0fad173.

Chapman ALN, Patel S, Horner C, Green H, Guleri
A, Hedderwick S, et al. Updated good practice rec-
ommendations for outpatient parenteral antimi-
crobial therapy (OPAT) in adults and children in
the UK. JAC-Antimicrob Resist. 2019;1(2):d1z026.

Durojaiye OC, Cole ], Kritsotakis EI. Effectiveness
and safety of a disposable elastomeric continuous
infusion pump for outpatient parenteral antimi-
crobial therapy (OPAT) in a UK setting. ] Chem-
other. 2024;36(2):119-26.

Hatcher J, Costelloe C, Cele R, Viljanen A, Samar-
asinghe D, Satta G, et al. Factors associated with
successful completion of outpatient parenteral
antibiotic therapy (OPAT): a 10-year review from
a large West London service. Int ] Antimicrob
Agents. 2019;54(2):207-14.

Mohammed SA, Roberts JA, Cotta MO, Rogers
B, Pollard J, Assefa GM, et al. Safety and efficacy
of outpatient parenteral antimicrobial therapy:
a systematic review and meta-analysis of rand-
omized clinical trials. Int ] Antimicrob Agents.
2024;64(2):107263.

Reidy P, Breslin T, Muldoon E. Outpatient par-
enteral antimicrobial therapy (OPAT) across
the world: a comparative analysis—what les-
sons can we learn? JAC-Antimicrob Resist.
2024;6(4):dlaelll.

Rivera CG, Mahoney MV, Stevens RW, Abu
Saleh O. Out of sight but not out of mind: car-
ing for patients receiving OPAT during the
SARS-CoV-2 pandemic. Open Forum Infect Dis.
2020;7(8):0faa309.

26.

27.

28.

29.

30.

31.

32.

33.

34.

33.

36.

Presidenza della Repubblica Italiana. Regulation
on the distribution of medicines by hospital phar-
macies, n.384. 1992.

De Belvis A, Meregaglia M, Morsella A, Adduci A,
Perilli A, Cascini F, et al. Italy: Health System Sum-
mary, 2024. Copenhagen: European Observatory
on Health Systems and Policies, WHO Regional
Office for Europe; 2024.

Aromataris E, Lockwood C, Porritt K, Pilla B, Jor-
dan Z, editors. JBI manual for evidence synthesis
[Internet]. JBI; 2024 [cited 2024 Aug 18]. Available
from: https://jbi-global-wiki.refined.site/space/
MANUAL.

Tricco AC, Lillie E, Zarin W, O’Brien KK,
Colquhoun H, Levac D, et al. PRISMA Extension
for Scoping Reviews (PRISMA-ScR): checklist and
explanation. Ann Intern Med. 2018;169(7):467-73.

Ouzzani M, Hammady H, Fedorowicz Z, Elmagar-
mid A. Rayyan—a web and mobile app for system-
atic reviews. Syst Rev. 2016;5(1):210.

Page MJ, McKenzie JE, Bossuyt PM, Boutron I,
Hoffmann TC, Mulrow CD, et al. The PRISMA
2020 statement: an updated guideline for report-
ing systematic reviews. BMJ. 2021;29:n71.

Babich S, Cojutti PG, Gatti M, Pea F, Di Bella
S, Monticelli J. Feasibility of 24 h continuous-
infusion cefiderocol administered by elastomeric
pump in attaining an aggressive PK/PD target in
the treatment of NDM-producing Klebsiella pneu-
moniae otomastoiditis. JAC-Antimicrob Resist.
2025;7(3):dlaf066.

Esposito S, Noviello S, Ianniello F, D’Errico G. Cef-
tazidime for outpatient parenteral antibiotic ther-
apy (OPAT) of chronic suppurative otitis media
due to Pseudomonas aeruginosa. ] Chemother.
2000;12(1):88-93.

Eckmann C, Lawson W, Nathwani D, Solem CT,
Stephens JM, Macahilig C, et al. Antibiotic treat-
ment patterns across Europe in patients with
complicated skin and soft-tissue infections due
to meticillin-resistant Staphylococcus aureus: a
plea for implementation of early switch and
early discharge criteria. Int ] Antimicrob Agents.
2014;44(1):56-64.

Esposito S, Noviello S, Leone §, Tice A, Seibold G,
Nathwani D, et al. Outpatient parenteral antibiotic
therapy (OPAT) in different countries: a compari-
son. Int ] Antimicrob Agents. 2004;24(5):473-8.

Gonzalez-Ruiz A, Dailiana Z, Gargalianos-
Kakolyris P, Gonzalez-Ramallo V], Seaton RA,
Prisco V, et al. Outpatient and inpatient paren-
teral antibiotic therapy with daptomycin in a large

A\ Adis


https://jbi-global-wiki.refined.site/space/MANUAL
https://jbi-global-wiki.refined.site/space/MANUAL

938

Infect Dis Ther (2026) 15:921-939

37.

38.

39.

40.

41.

42.

43.

44.

45.

non-interventional study: reducing total therapy
costs. Clin Microbiol Infect. 2011;17:S1-107.

Restelli U, Bonfanti M, Croce D, Grau S, Metal-
lidis S, Moreno Guillén S, et al. Organisational and
financial consequences of the early discharge of
patients treated for acute bacterial skin and skin
structure infection and osteomyelitis in infectious
disease departments in Greece, Italy and Spain: a
scenario analysis. BMJ Open. 2019;9(9):e031356.

Versporten A, Coenen S, Adriaenssens N, Muller
A, Minalu G, Faes C, et al. European Surveillance
of Antimicrobial Consumption (ESAC): outpatient
cephalosporin use in Europe (1997-2009). ] Anti-
microb Chemother. 2011;66(suppl 6):vi25-35.

Lazzarini L, Tramarin A, Bragagnolo L, Tositti G,
Manfrin V, Lalla FD. Three-times weekly teicopla-
nin in the outpatient treatment of acute methicil-
lin-resistant staphylococcal osteomyelitis: a pilot
study. ] Chemother. 2002;14(1):71-5.

Di Giambenedetto S, Borghetti A, Quagliozzi L,
Gallucci V, Lombardi F, Ciccullo A, et al. Imple-
menting a personalized Antimicrobial Steward-
ship Program for women with gynecological can-
cers and healthcare-associated infections. JPM.
2022;12(4):650.

Giuliano G, Tarantino D, Tamburrini E, Nurchis
MC, Scoppettuolo G, Raffaelli F. Effectiveness
and safety of ceftolozane/tazobactam adminis-
tered in continuous infusion through elastomeric
pumps in OPAT regimen: a case series. Infect Dis.
2024;56(10):887-93.

Nigro FS, Buonopane G, Iandoli M, Matarazzo M,
Maio P, Siano F, et al. Preliminary experience with
O.P.A.T. (Outpatient parenteral antimicrobial-
drug therapy) in infective endocarditis. Infez Med.
2001;9(2):108-10.

Di Marino M, Genovesi E, D’Alleva A, Mag-
nano R, Pezzi L, Gallina S, et al. Nosocomial
endocarditis on aortic bioprosthesis, a case of
accelerated atherosclerosis. Eur Heart ] Suppl.
2024;26(Supplement_2):ii160-ii160.

Pallotto C, Benvenuto MC, Francisci D. Shoulder
prosthetic joint infection due to Pseudomonas aer-
uginosa and carbapenem-resistant Acinetobacter
baumannii treated with ciprofloxacin, minocy-
cline and continuous infusion fosfomycin as OPAT
regimen: a case report. JAC-Antimicrob Resist.
2025;7(3):d1af087.

Lucioni C, Saramin C, Marchetti F. Modalita di pre-
scrizione in Italia degli antibiotici iniettabili e orali
nel trattamento delle infezioni delle vie aeree infe-
riori negli anni 1993-2002. Pharmacoeconomics-
Ital-Res-Articles. 2004;6(2):59-67.

46.

47.

48.

49.

50.

51.

52.

53.

54.

53.

Esposito S. Treatment of lower respiratory tract
infections in Italy: the role of outpatient par-
enteral antibiotic therapy. Chemotherapy.
2001;47(Suppl. 1):33-40.

Esposito S, Ianniello F, Noviello S, Leone S, Ascione
T, Tice A, et al. Outpatient parenteral antibiotic
therapy (OPAT): the Italian registry. Infez Med.
2002;10(3):169-75.

Esposito S, Leone S, Noviello S, Ianniello F, Russo
M, Foti G, et al. Outpatient parenteral antibiotic
therapy in the elderly: an Italian observational
multicenter study. ] Chemother. 2009;21(2):193-8.

Esposito S, Noviello S, Boccia G, De Simone G,
Pagliano P, De Caro F. Changing modalities of out-
patient parenteral antimicrobial therapy use over
time in Italy: a comparison of two time periods.
Infez Med. 2016;24(2):137-9.

Giuliano G, Raffaelli F, Faliero D, Tamburrini E,
Tarantino D, Nurchis MC, et al. Outpatient pat-
enteral antimicrobial therapy (OPAT) from an
emergency model applied during the COVID-
19 pandemic to standard of care: preliminary
lessons from our experience. Infect Dis Now.
2023;53(2):104642.

Giuliano G, Tarantino D, Tamburrini E, Nur-
chis MC, Scoppettuolo G, Raffaelli F. Outpatient
parenteral antibiotic therapy (OPAT) through
elastomeric continuous infusion pumps in a
real-life observational study: characteristics,
safety, and efficacy analysis. Enfermedades
infecciosas y microbiologia clinica (Engl Ed).
2024;42(10):581-7.

Marvaso A, Esposito S, Noviello S, Ianniello F,
Leone S, Maiello A, et al. Outpatient parenteral
antibiotic therapy (OPAT) of diabetic foot infec-
tions with piperacillin/tazobactam. Infez Med.
2002;10(4):230-5.

Carlotto A, Ferretto R, Timillero L, Marranconi F.
Outpatient parenteral antibiotic therapy for cel-
lulitis. A 10-year single-centre experience. Public
health and community-acquired infections. In:
20th European Congress of Clinical Microbiology
and Infectious Diseases: S673, 2010.

Esposito S, Leone S, Noviello S, Ianniello F, Fiore
M, Russo M, et al. Outpatient parenteral anti-
biotic therapy for bone and joint infections:
an Italian multicenter study. ] Chemother.
2007;19(4):417-22.

d’Huart E, Boutouha I, Berardi C, Vigneron ],
Demore B, Charmillon A. Stability of nine time-
dependent antibiotics for outpatient parenteral
antimicrobial therapy (OPAT) use. Antibiotics.
2025;14(5):466.

A\ Adis



Infect Dis Ther (2026) 15:921-939

939

56.

57.

58.

59.

60.

61.

62.

63.

64.

Esteban-Cartelle B, Anaya BJ, Pérez Menéndez-
Conde C, Vicente-Oliveros N, Serrano DR, Alvarez-
Diaz A, et al. Stability of ceftobiprole medocaril in
portable elastomeric infusion devices. Infect Dis
Ther. 2025;14(8):1685-96.

Lopez-Cortés LE, Herrera-Hidalgo L, Almadana V,
Gil-Navarro MV. Ceftobiprole, a new option for
multidrug-resistant microorganisms in the out-
patient antimicrobial therapy setting. Enferme-
dades infecciosas y microbiologia clinica (Engl Ed).
2022;40(7):399-400.

Roberts JA, Croom K, Adomakoh N. Continu-
ous infusion of beta-lactam antibiotics: narrative
review of systematic reviews, and implications for
outpatient parenteral antibiotic therapy. Expert
Rev Anti Infect Ther. 2023;21(4):375-85.

Voumard R, Gardiol C, André P, Arensdorff L,
Cochet C, Boillat-Blanco N, et al. Efficacy and
safety of continuous infusions with elastomeric
pumps for outpatient parenteral antimicrobial
therapy (OPAT): an observational study. ] Antimi-
crob Chemother. 2018;73(9):2540-5.

Burch AR, Ledergerber B, Ringer M, Zinkernagel
AS, Eberhard N, Kaelin MB, et al. Patient-reported
outcome measures in an outpatient parenteral
antimicrobial therapy program: a prospective
cohort study. BMJ Open. 2024;14(12):e084727.

Mansour O, Arbaje Al, Townsend JL. Patient expe-
riences with outpatient parenteral antibiotic ther-
apy: results of a patient survey comparing skilled
nursing facilities and home infusion. Open Forum
Infect Dis. 2019;6(12):0fz471. https://doi.org/10.
1093/ofid/0fz471

Patel S, Abrahamson E, Goldring S, Green H, Wick-
ens H, Laundy M. Good practice recommendations
for paediatric outpatient parenteral antibiotic ther-
apy (p-OPAT) in the UK: a consensus statement. ]
Antimicrob Chemother. 2015;70(2):360-73.

Hamad Y, Dodda S, Frank A, Beggs J, Sleckman
C, Kleinschmidt G, et al. Perspectives of patients
on outpatient parenteral antimicrobial therapy:
experiences and adherence. Open Forum Infect
Dis. 2020;7(6):0faa205.

Talpaert MJ, Gopal Rao G, Cooper BS, Wade P.
Impact of guidelines and enhanced antibiotic
stewardship on reducing broad-spectrum antibi-
otic usage and its effect on incidence of Clostrid-
ium difficile infection. J Antimicrob Chemother.
2011;66(9):2168-74.

65.

66.

67.

68.

69.

70.

Reigadas E, Vazquez-Cuesta S, Bouza E. Economic
burden of Clostridioides difficile infection in Euro-
pean Countries. In: Mastrantonio P, Rupnik M,
editors. Updates on Clostridioides difficile in Europe
[Internet]. Cham: Springer International Publish-
ing; 2024 [cited 2025 Dec 14]. p. 1-12. (Advances
in experimental medicine and biology; vol.
1435). Available from: https://doi.org/10.1007/
978-3-031-42108-2_1.

Gonzélez-Ramallo VJ, Mir6n-Rubio M, Mujal A,
Estrada O, Forné C, Aragén B, et al. Costs of out-
patient parenteral antimicrobial therapy (OPAT)
administered by hospital at home units in Spain.
Int ] Antimicrob Agents. 2017;50(1):114-8.

Docherty T, Schneider JJ, Cooper J. Clinic- and
hospital-based home care, outpatient parenteral
antimicrobial therapy (OPAT) and the evolving
clinical responsibilities of the pharmacist. Phar-
macy. 2020;8(4):233.

Heintz BH, Halilovic J, Christensen CL. Impact of
a multidisciplinary team review of potential out-
patient parenteral antimicrobial therapy prior to
discharge from an academic medical center. Ann
Pharmacother. 2011;45(11):1329-37.

Ibaraki M, Gruss Z, Wings E, Geronimo JE, Varnes
JM, Kammeyer JA. Impact of a nurse practitioner-
led dedicated outpatient parenteral antibiotic ther-
apy clinic on patient outcomes and administrative
workload: a retrospective cohort study. Ther Adv
Infect Dis. 2024;11:20499361241305308.

Yousif M, Geriak M, Vasina L, Sakoulas G. Risk fac-
tors for hospital readmission following outpatient
parenteral antimicrobial therapy (OPAT). Infect
Dis Ther. 2025;14(8):1989-95.

Publisher’s Note Springer Nature remains neutral with
regard to jurisdictional claims in published maps and
institutional affiliations.

A\ Adis


https://doi.org/10.1093/ofid/ofz471
https://doi.org/10.1093/ofid/ofz471
https://doi.org/10.1007/978-3-031-42108-2_1
https://doi.org/10.1007/978-3-031-42108-2_1

	Outpatient Parenteral Antimicrobial Therapy (OPAT) in Italy: A Scoping Review
	Abstract
	Introduction: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Methods
	Results
	Infections, Microorganisms, and Antimicrobial Therapy
	Outcomes Related to OPAT
	Clinical Outcomes
	Safety Outcomes
	Pharmacological Outcomes
	Patient-Reported
	Organizational Outcomes
	Economic Outcomes


	Discussion
	Summary of Main Findings
	Clinical Interpretation and Antimicrobial Use
	Patient-Related Outcomes
	Organizational and Economic Outcomes
	Italy-Specific Contextual Factors and International Comparisons
	Challenges and Future Directions
	Limitations

	Conclusions
	References




