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Abstract

Background: Delivery of parenteral antimicrobials in non-inpatient settings (DPANS) may be
through a dedicated outpatient parenteral antimicrobial therapy (OPAT) service, coordinated
by hospital- or community-based specialized teams, or via an infusion service involving
community-based health professionals (nurses, general practitioners) without centralized
hospital oversight, or through ad hoc arrangements. DPANS varies among countries.
Objectives: To describe how DPANS is organized at a national level in European countries.
Methods: A survey (65-item self-administered questionnaire) was conducted from February
to June 2019 among infection specialists in 34 European countries on behalf of the ESCMID
(European Society of Clinical Microbiology and Infectious Diseases) Study Group for
Antimicrobial Stewardship (ESGAP) and the British Society for Antimicrobial Chemotherapy
(BSAC).

Results: Most countries (28/34, 82.4%) participated in the survey. DPANS was available in
almost all (n=27/28, 96.4%) responding countries. DPANS was predominantly either
provided via specialized OPAT services (n=17/28, 60.7%) or via infusion services (n=16/28,
57.1%), with 11 countries providing both services (39.3%). Formal OPAT team structure with
specifically trained staff was reported in only 6 countries (6/17, 35.3%). Some countries (n=4,
14.3%) had no structured services but practiced DPANS via ad hoc arrangements. Costs of
all stages of the process were covered for patients managed by specialized OPAT/infusion
services, either completely, partially, or for specific patient groups in the majority (20/28,
71.4%) of countries. The main barriers to implement OPAT/infusion services were lack of
organizational structure or guidelines.

Conclusions: DPANS with respect to availability and organisation is highly heterogeneous

in Europe. National/European guidelines may help improve and standardize DPANS.

Keywords: OPAT, antimicrobial, antibiotic stewardship, questionnaire, antimicrobial

stewardship, adult and paediatrics
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1. Introduction

First developed in the US for paediatric treatment of cystic fibrosis,[1,2] delivery of
parenteral antimicrobials in non-inpatient settings (DPANS)' has been practiced for over 40
years. DPANS can be via dedicated services, like via an “outpatient parenteral antimicrobial
therapy (OPAT)? service” or via an “infusion service”, or via ad hoc arrangements. OPAT
services rely on a structured, multidisciplinary and specialized team (hospital-based or
community-based), that provides input to the choice, dose and duration of therapy, and
usually monitors patient progress and outcomes.[3] An infusion service is a pre-existing
system where all steps to provide DPANS are coordinated by various healthcare agents, but
it does not have such centralized oversight or specialized team. In parallel with these two
structured systems, DPANS is sometimes arranged on an ad hoc basis by the general
practitioner (GP)?, via hospital services outside of OPAT for specific specialist patient groups,
via hospital-based ambulatory care (e.g. Acute medical or Emergency department
physicians) or via hospital-in-the-home settings outside of an OPAT team, without any
oversight from an infectious diseases (ID)* specialist.

DPANS via an OPAT service is now standard therapy for a large variety of
infections.[3,4] OPAT services are recognised to be cost-effective,[5,6] with associated high
patient satisfaction and improved quality of life.[7,8] Despite these advantages a survey in
2000 suggested OPAT programme’s implementation across Europe has been relatively
slow.[9] Recent publications from European centres can suggest that OPAT implementation
has been increasing but to date this has not been quantified.[10-12] We have not found a

similar body of literature for infusions services' and other ad hoc arrangements.

' DPANS: delivery of parenteral antimicrobials in non-inpatient settings

2 OPAT: outpatient parenteral antimicrobial therapy

*Gp: general practitioner

* 1D : infectious diseases

> ESCMID : European Society of Clinical Microbiology and Infectious Diseases
® ESGAP : ESCMID Study Group for Antimicrobial Stewardship

7 BSAC : British Society for Antimicrobial Chemotherapy

® AMS : antimicrobial stewardship
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DPANS may vary between countries due to differences in infection management,
health care provision and reimbursement systems, but few published studies have described
how DPANS is organised in different countries. To the best of our knowledge, publications
about DPANS in Europe mostly focused on a single country (in particular the UK,[4][13] Italy
[14] or Spain [11][15]) and rarely include inter-country comparisons. An international
comparison of OPAT services including two European countries (ltaly and the UK) was
performed in 2004, but only differences between types of infections treated, antimicrobials
used, patients’ characteristics, delivery modalities and clinical outcomes were studied.[16] A
survey in 2017 showed wide discrepancies in DPANS and its organization across 17 Asian
countries.[17] Such inter-country comparisons may however be useful in suggesting areas
for improvement and unmet needs, as well as sharing best practices.

We present the results of a large survey, aiming to describe the national organization
of systems available to deliver parenteral antimicrobials in non-inpatient settings in various

European countries.
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2. Methods
2.1. Study design

Members of the European Society of Clinical Microbiology and Infectious Diseases
(ESCMID)® Study Group for Antimicrobial Stewardship (ESGAP)® and the British Society for
Antimicrobial Chemotherapy (BSAC)’, OPAT initiative, conducted a survey using an Internet-

based, self-administered, questionnaire on DPANS in European countries.

2.2. Questionnaire

The 65-item questionnaire (Table 1 and Supplementary material) was developed by
the multidisciplinary (infectious diseases specialists, microbiologists, public health specialists,
hospital pharmacists) scientific committee. It was based on the literature and expert
opinion.[3,17]

The definitions of « OPAT », « Infusion service », « Prescription », « Dispensing », «
Administration », « Parenteral », « Outpatients » were specified at the beginning of the

questionnaire and at the beginning of each section.

2.3. Survey

The questionnaire was formatted using SurveyMonkey® online survey software. It
was pilot tested among 15 practitioners (scientific committee members and close
collaborators) for feasibility and clarity.

The questionnaire was distributed to 34 contacts from different European countries,
from the professional network of the authors. They were selected because of their
participation to national and/or European scientific societies and were particularly involved in
antimicrobial management in their respective countries. Contacts were asked to recruit
another expert on the topic from the same country, to fill in the questionnaire together and
provide a single concerted common reply. Contacts were also encouraged to consult other
national colleagues in case of doubt, to ensure that their responses would be representative

of the national picture.
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National contacts were recruited from February 2019 to June 2019 by the scientific
committee through a personalised invitation mail containing a PDF version of the
questionnaire (to help them prepare their answers) and a hyperlink to the electronic
questionnaire.

Reminder emails were sent to non-responders at least once. If no response was
received, alternative participants from the same country were contacted. Participation was
not anonymous, not remunerated nor compensated.

A list of 15 specified parenteral antimicrobials (all antibiotics) was drawn, based on a
voting consensus procedure among the scientific committee, to explore availability and

organization of DPANS for specific molecules at a national level.

2.4. Analysis

The data were extracted from SurveyMonkey® and analysed using Microsoft Excel®.
Questionnaires were included in the analysis when the following criteria were met: first
section of the questionnaire fully completed and at least one question from sections 2 or 3

answered. Results are presented as numbers and percentages.

2.5. Ethical statement
According to French legislation (the country where the study was coordinated), as no
intervention was conducted and no information on health of participants was collected,

ethical approval was not required.
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3. Results

Responses were received from 28/34 (82.4%) countries (Figure 1), and two
participants completed the questionnaire in a joint national reply in 26 countries (26/28,
92.9%). Participants were predominantly ID physicians (n=29) and pharmacists (n=15), along
with three specialized ID nurses, two microbiologists, two general practitioners, one

emergency physician, one palliative care physician and one internal medicine physician.

3.1. National organization of DPANS in Europe (n=28 countries)

Parenteral antibiotics, antifungals and antivirals were available in the outpatient
setting in respectively 27 (96.4%), 18 (64.3%) and 12 (42.9%) of the 28 participating
European countries (Table S1, available as Supplementary material). From a list of 15
specified parenteral antimicrobials, ceftriaxone was the drug most widely available (Table 2).

Most European countries organized the DPANS either through OPAT services
(17/28, 60.7%), or infusion services (16/28, 57.1%). Both services were available in 11
countries (11/28, 39.3%). Four countries (14.3%) had no structured OPAT team or infusion
services, but DPANS was available through ad hoc arrangements. These ad hoc
arrangements were also available in many countries, in addition to OPAT/infusion services
(n=22, 78.6%) (Figure 1, Table 3).

Reimbursement was available in most countries for DPANS through OPAT or infusion
services (n=20/28, 71.4%), either partially or completely (Table 3). As a comparison, oral
antibiotics were refunded by national health insurance or a similar system and did not need
funding from a complementary insurance or from the patient him/herself for hospitalized
patients in 23 countries (82.1%) and for outpatients in eight countries (28.6%).

Elastomeric pumps were used for continuous infusions of certain parenteral
antimicrobials in 16 countries (57.1%). Subcutaneous administration of ceftriaxone and

ertapenem occurred respectively in nine (32.1%) and three (10.7%) countries.

3.2. Evaluation of the structure of parenteral antimicrobial therapy for outpatients (Table 4)
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3.2.1 OPAT services (n=17 countries)
3.2.1.1 Framework

No country had a specific legal framework to organize an OPAT service. Five
countries (Denmark, Ireland, the Netherlands, Spain and the UK; 29.4%) had national
guidelines or good practices recommendations for OPAT services.

OPAT services provided care to both adults and children in 12 countries (70.6%), and
only to adults in three countries (17.6%).
3.2.1.2 Composition of the team, staffing costs and antimicrobial stewardship

OPAT services were coordinated by specialized clinical teams, which were all
hospital-based in the responding countries. Only six countries (Iceland, Ireland, Malta, Spain,
Sweden and the UK; 35.3%) had a formal OPAT team structure with dedicated, specifically
trained staff. In all cases, these OPAT teams included ID physicians, hospital pharmacists
and specialized OPAT nurses. OPAT teams staffing costs were fully funded in Sweden, the
UK and Malta to compensate time spent on OPAT activities.

In nine countries (52.9%), OPAT teams’ members were part of antimicrobial
stewardship (AMS)® teams. OPAT services were part of the AMS programme in four
countries (23.5%). In three countries (17.6%), OPAT services were not a formal part of the
AMS programme but could be responsible to the AMS programme. There was no link
between OPAT teams and AMS activities in five countries (29.4%).

3.2.1.3 Referring practitioners and prescription
In all countries offering OPAT services, outpatient therapy could be a continuation of
a previous antimicrobial treatment initiated as an inpatient (Table S2). It could also be
planned as a newly initiated treatment for outpatients taken care of in the hospital (clinics or
emergency department) who are discharged (n=13, 76.5%) or for outpatients in the
ambulatory setting (e.g. by the GP) (n=10, 58.8%).

ID specialists (n=16, 94.1%) and treating physicians in the hospital (other than

infection specialists) (n=15, 88.2%) were the main clinicians to refer patients for an OPAT

service (Table S3).
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Several healthcare professionals prescribed (initiated) the parenteral antimicrobials
used for OPAT services, in particular ID specialists (n=16, 94.1%), treating physicians in the
hospital (n=13, 76.5%) or GPs (n=6, 35.3%). Non-medical professionals such as nurses and
pharmacists who belong to the OPAT team could also prescribe in the UK (Table S4).

3.2.1.4 Preparation

The preparation of the parenteral antimicrobials (e.g. infusion solution, filling of
elastomeric pump) was mainly performed by hospital pharmacists (n=10, 58.8%) or by
nurses (n=14, 82.4%). Nurses could either be community nurses (n=11, 64.7%), nurses
belonging to the OPAT team (n=10, 58.8%) or hospital nurses (n=9, 52.9%).
Caregivers/relatives or patients themselves were allowed to prepare the treatment
respectively in six (35.3%) and five (29.4%) countries (Table S5).

3.2.1.5 Medical devices delivery

Delivery of the associated medical devices (e.g. needles, syringes) was mainly

performed by hospital pharmacists (n=14, 82.4%) (Table S6).

3.2.1.6 Administration

Administration of the parental antimicrobial treatment mainly took place at home (15
countries, 88.2%), except in Greece and Slovenia, where it took place only in hospital day
clinics or at medical doctor primary care practices. Administration of antimicrobials was
mainly performed by community (n=13, 76.5%) or hospital nurses (n=11, 64.7%) (Table S7).
In six countries (35.3%), these were specialized nurses with a specific training. Self-
administration by patients or caregivers (n=10, 58.8%) was frequent and could even be the

standard practice, like in Switzerland and in the UK.

3.2.1.7 Monitoring

Professionals responsible for the monitoring of a patient receiving parenteral

antimicrobials in an OPAT service (e.g. clinical monitoring, laboratory tests) were usually ID

10
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specialists (n=15, 88.2%), treating physicians in the hospital (n=15, 88.2%) or members of

the specialized OPAT team (n=11, 64.7%) (Table S8).

3.2.1.8 Reimbursement

A financial system covered the costs of the whole process for the benefiting patients
(costs of antimicrobials, infusion fluids, medical devices, laboratory tests and remuneration of
the professionals involved in the follow-up, the preparation and the administration of
treatments) in almost all countries, either completely (n=10, 58.8%), or partially or free only

for some patients (n=6, 35.3%) (Figure S1).

3.2.1.9 Barriers and perspective

Availability of OPAT services on the whole national territory varied between countries;
9 (52.9%) had OPAT services implemented in a limited number of hospitals. The main
barriers preventing access to an OPAT service for all eligible patients were a lack of an
organizational infrastructure (n=9, 52.9%), a lack of experience or expertise (n=9, 52.9%)
and a lack of guidelines or good practices recommendations (n=7, 41.2%). Fifteen countries

(88.2%) reported ongoing initiatives to increase the implementation of OPAT services.

3.2.2. Infusion services (n=16 countries)
3.2.2.1 Framework
Legal frameworks (except in Denmark, Luxembourg and France) and guidelines
(except in France) were not available in the 16 countries reporting having infusion services.
In most of the countries (n=14, 87.5%), infusion services were available to both adult
and paediatric populations, except in Greece (restricted to the adult population).
3.2.2.2 Prescription
Infusion services could be used in many different clinical situations: as a newly
initiated treatment in an outpatient seen in the hospital (clinics, emergency department...)

who is not admitted to the hospital or as a continuation of a previous antimicrobial treatment

11
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for the same clinical indication initiated as an inpatient (n=14 for both situations, 87.5%), as
a newly initiated treatment in a hospitalized patient who is discharged (n=13, 81.3%) or as a
newly initiated treatment in an outpatient coming from the ambulatory setting (e.g. seen by
GP) (n=12, 75%) (Table S9).

GPs or primary care physicians could initiate the parenteral antimicrobials used for
infusion services respectively in 13 (81.3%) and 11 (68.8%) countries (Table S10); treating
physicians in the hospital (non-ID physicians) could do so in 15 countries (93.8%). The
prescription remained strictly hospital-based in Slovak Republic, Ireland and the Netherlands.

3.2.2.3 Preparation

Professionals who might prepare the parenteral antimicrobials were mostly
community nurses (n=11, 68.8%), followed by private compounding services and hospital
pharmacies (n=9 for both, 56.3%) and specialized nurses (n=8, 50%) (Table S11).
Caregivers and patients’ relative or patients could do it respectively in 7 (43.8%) and 6
(37.5%) countries, despite a lack of legal support in some countries (in France for example).

3.2.2.4 Medical devices delivery

Associated medical devices were delivered either by community pharmacists in 12
countries (75%) or by hospital pharmacists in 10 countries (62.5%) (Table S12). Delivery by
private specialized services (n=8, 50%) or directly by community nurses (n=11, 68.8%) were
also frequent.

3.2.2.5 Administration

Parenteral antimicrobials could be administered by community nurses in all countries
but Czech Republic (h= 15, 93.8%), by caregivers or relatives (n=10, 62.5%, most frequent
way in Israel), by physicians (n=9, 56.3%, most frequent way in Germany) or by patients
themselves (n=8, 50%) (Table S13). Less frequently, it could be administered by hospital
nurses in six countries (37.5%). Nurses allowed to administer antimicrobials were only
specialized nurses or nurses with a specific training in three countries (Denmark, Ireland and

The Netherlands, 18.8%).

12
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Antimicrobials were mostly administered at home (n=16, 100%) or in nursing homes
(n=15, 93.8%). They could also be administered in hospital clinics (n=10, 62.5%), at medical
primary care practices (n=9, 56.3%), or less frequently in hospital emergency departments
(n=6, 37.5%).
3.2.2.6 Monitoring
In almost all countries, treating physicians in the hospital (n=14, 87.5%) or GPs
(n=14, 87.5%) were responsible for the monitoring of patients receiving parenteral
antimicrobials in infusion services (Table S14). Other community doctors or ID specialists
could be involved in respectively 12 (75%) and nine (56.3%) countries. Nurses were involved
in only six countries (37.5%) and pharmacists in none.
3.2.2.7 Reimbursement
Infusion services’ costs (costs of antimicrobials, infusion fluids, medical devices,
laboratory tests and remuneration of the professionals involved in the follow-up, the
preparation and the administration of treatments) were totally covered in seven countries
(43.8%), partially or free only for some patients in six (37.5%) and not covered at all in one
country (Bulgaria, 6.3%) (Figure S2).
3.2.2.8 Barriers and perspective
Infusion services were considered to be not easily available to all eligible patients in
nine countries (56.3%). Lack of organizational infrastructure (7 countries, 43.8%), lack of
good practices recommendations (6 countries, 37.5%) and geographical constraints (5
countries, 31.3%) were the most commonly reported barriers. Lack of a legal framework, not
enough expertise and absence of interest in infusion services were also pointed out as
possible barriers in four countries (25%). Currently ongoing initiatives to improve

implementation of infusion services were mentioned in five countries (31.3%).
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4. Discussion

Parenteral antimicrobials were available for outpatients in almost all 28 participating
European countries, through OPAT services in 17 countries and through infusion services in
16. Four countries (4/28, 14.3%) did not have any of those structured systems available.
Legal frameworks and guidelines were frequently lacking at the national level and the level of
organization of DPANS was highly variable between countries. Several barriers to optimal
implementation were reported, such as a lack of organizational infrastructure or a lack of
guidelines and good practices recommendations.

Regarding OPAT services, OPAT teams were all hospital-based, with a close
collaboration with hospital AMS programmes in half of the cases. Unfortunately, dedicated
and specifically trained staff, with related funding to compensate the time spent on OPAT
activities, were in place in only about one third of the countries. This is concerning as well
structured OPAT services are likely to be of increasing importance because of the growing
prevalence of multi-resistant bacterial infections requiring parenteral treatment,[18] the
necessity to improve comfort, patients’ autonomy [7,13,19] and the need to reduce health
services costs while ensuring patient safety.[20—23]

Evidence for inequity of access to OPAT services was seen within countries: in nine
countries (52.9%), OPAT services were reported to be restricted to a limited number of
hospitals and in seven countries costs were not fully reimbursed (41.2%).[24] Availability of
telemedicine potentially might improve access to OPAT when geographic barriers are
evident and additional support can be provided within the community.[25] It is encouraging
that in 15 countries (88.2%) ongoing initiatives to improve uptake were reported.

For both OPAT and infusion services, antimicrobials were mostly administered at
home and self-administration was frequent but not universal in either OPAT or infusion
services. Wider use of this modality should be explored since it appears to be safe,
convenient and economical.[6,15,26,27]

A large panel of antimicrobials were available to outpatients, consistent with
pharmaceutical data (molecule stability, pharmacokinetics, pharmacodynamics...), safety

14
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and specific modalities to administer parenteral antimicrobials to outpatients.[28] However,
adequate conditions for infusion at point of care may not be guaranteed given the lack of
formal guidance in most of the countries. Specific training and recommendations are for
example needed to use elastomeric pumps for continuous injection in an optimal manner, to
reduce the risk of complications.[29,30] Further studies about antimicrobials’ stability and
appropriate infusion fluids in a continuous “in-use” utilization are necessary.[31] Recent
pharmaceutical testing has demonstrated that a continuous infusion with selected beta-
lactams using body-worn devices up to 32 degrees centigrade is possible, on the condition of
strict assessment of each molecule’s stability.[32—34]

Infusion services mostly relied on community-based professionals (pharmacies,
nurses) and gave a prominent place to GPs and hospital physicians (other than ID
specialists). In our opinion, this might lead to less appropriate antimicrobial treatment and
less adherence to stewardship principles (for example excessive treatment duration, missed
opportunities to switch to oral therapy prior to or during outpatient therapy and overuse of
unnecessarily broader spectrum agents) than management via a specialized OPAT team
(medical infection specialists, specialized nurses and pharmacists) working within an AMS
framework, ideally with monitoring of quality indicators.[35,36] Moreover, given the fact that
no centralized oversight exists on infusion services’ activities, we can anticipate that wide
disparities exist in the actual treatment modalities and that international guidelines and good
practices recommendations may not be always followed, which might result in less
favourable outcomes and more adverse events than with a formal OPAT service or oversight
by an AMS team. Studies comparing quality of care and access to DPANS between OPAT
and infusion services are however lacking and further investigation is needed.

The main limitations for the implementation for both OPAT and infusion services were
the lack of organizational structure, guidelines or recommendations, with the lack of
experience also frequently cited for OPAT services. Coordinating DPANS at national level,
within a national framework, would address these barriers and would promote good practice
within the same country and between countries. The use of identified core elements of an
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OPAT programme and regular assessments with recognized quality indicators could for
example help structure OPAT services.[35,37] Several national OPAT guidelines/good
practice recommendations have been published recently and may be suitable for adaptation
to other settings.[27,38] Formal national coordination, or even European cooperation, may be
a clue to overcome these limitations and benefit to countries where no OPAT programme is
existing. The BSAC OPAT initiative has been in existence for 13 years and has developed a
comprehensive national OPAT programme incorporating antimicrobial stewardship and
including regular national educational events, a drug stability programme, Good Practice
Recommendations, a national outcomes registry and an OPAT service directory to enable
peer support and networking.[39]

Paediatric DPANS was observed to be widely practiced (in 70.6% and 87.5% of the
countries where OPAT services or infusion services were available respectively). It is of
fundamental importance that international guidelines apply to all-age patients (which is the
case for American and British guidelines),[27,38] and, as established in recent specific
guidelines on paediatric DPANS,[40] that this route of administration rely on strongly
structured systems to ensure safety and efficiency for younger patients.

To the best of our knowledge, this is the first study attempting to depict how DPANS is
organized at a national level in a large number of European countries, which healthcare
professionals or other stakeholders are involved, what legal framework exists for this practice
and what financial support is existing at the national level. We provided data from DPANS
leading experts for 28 countries, with a high response rate (82%). Our work has however
some limitations: although our questionnaire was mostly completed by two respondents per
country with expertise on both DPANS and AMS, we cannot be certain responses were fully
representative of the national DPANS landscape, and it is possible that respondents may not
have fully captured the diversity of practice in their respective countries, particularly in federal
states. However, we tried to frame and minimise as much as possible these biases by

allowing respondents to consult other national colleagues in case of doubt and to provide
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395 semi-quantitative answers to most of the questionnaire’s questions with the item “It varies a

396 lot” and/or to provide free text answers in the answer “Other” or “free text for details”.
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5. Conclusion

DPANS is organized very differently from one country to another in Europe and we
identified several barriers to optimal implementation of DPANS. Sharing good practices
within the same country and between countries appears to be needed. European guidelines
and a practical toolkit addressing different organizations providing DPANS might be useful,

as well as further studies assessing DPANS different systems’ efficiency.
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Figure 1: Geographical distribution of delivery of parenteral antimicrobials in non-

inpatient settings (DPANS) in Europe.
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Table 1: Structure and content of the 65-item questionnaire

Section Content Numbfer of
questions

1 Information about participants: countries, names, contacts 5

Organization of general DPANS at a national level: DPANS availability,
2 availability of 15 parenteral antimicrobials, available systems to provide 15
DPANS in each country (several systems could be available in the country),
reimbursement, route, mode of administration
OPAT service (if existing): framework, structure (composition of the team,
3 staffing costs and antimicrobial stewardship), organization (referring o5
practitioners, prescription, delivery, administration, monitoring),
reimbursement, barriers, prospects
4 Infusion service (if existing): framework, organization (prescription, delivery, 20

administration, monitoring), reimbursement, barriers, prospects




Table 2: Compared availability to hospitalized patients and outpatients (either via an

OPAT service, infusion service or other process) of 15 parenteral antimicrobials in

European countries where parenteral antimicrobials are available in the outpatient

setting (n=27).

Outpatients
Hospitalized (n=27)
patients OPAT ) . Other
_ X Infusion service
(n=27) service (n=16) process
(n=17) n= (n=22)
Amikacin, n (%) 27 (100) 13 (76.5) 10 (62.5) 3(13.6)
Amoxicillin, n (%) 18 (66.7) 6 (35.3) 8 (50) 0
Cefazolin, n (%) 24 (88.9) 8 (47.1) 7 (43.8) 3(13.6)
Ceftazidime, n (%) 25 (92.6) 12 (70.6) 10 (62.5) 3(13.6)
Ceftazidime/avibactam, 24 (88.9) 5 (29.4) 4 (25) 1(45)
n (%)
Ceftriaxone, n (%) 24 (88.9) 14 (82.4) 12 (75) 7 (31.8)
Colistin, n (%) 26 (96.3) 7 (41.2) 5 (31.3) 2 (9.1)
Daptomycin, n (%) 22 (81.5) 12 (70.6) 7 (43.8) 2(9.1)
Ertapenem, n (%) 25 (92.6) 13 (76.5) 7 (43.8) 4(18.2)
Flucloxacillin, n (%) 23 (85.2) 10 (58.8) 9 (56.3) 1(4.5)
Meropenem, n (%) 26 (96.3) 10 (58.8) 10 (62.5) 2(9.1)
Piperacillin/tazobactam, 26 (96.3) 9 (53) 9 (56.3) 3(13.6)
n (%)
Teicoplanin, n (%) 23 (85.2) 13 (76.5) 6 (37.5) 2 (9.1)
Temocillin, n (%) 8 (29.6) 2(11.8) 2 (12.5) 0
Vancomycin, n (%) 27 (100) 12 (70.6) 9 (56.3) 3(13.6)




Table 3: Overview of the availability and reimbursement of parenteral antimicrobials

to outpatients.

Availability Reimbursement®
Completely Partially
Austria NA NA NA
. OPAT service
Belgium Other' No Yes
. Infusion service
Bulgaria Other? No No
Croatia No
OPAT service
Czech Republic Infusion service Yes® No
Other'?®
Denmark OPAT service Yes No
Infusion service
Estonia Other'?
Infusion service
France Other®* No Yes
OPAT service
Germany Infusion service Yes No
Other'??
OPAT service 7 s
Greece Infusion service Yes Yes
OPAT service
Iceland Other ' Yes No
OPAT service
Ireland Infusion service Yes No
Other'?
Infusion service
Israel Other'? Yes No
OPAT service
Italy Infusion s1e2rg/ice Yes No
Other
Latvia Other?
Luxembourg Infusion service No Yes
OPAT service
Malta Other? Yes No
OPAT service
Netherlands Infusion service Yes No
Other’
OPAT service
Norway Infusion service No Yes?®
Other'>*
Poland Other?®
OPAT service
Portugal Infusion service No Yes
Other'?*
Slovak Republic Infusion service Yes No
. OPAT service +
Slovenia Other No No
Spain OPAT service Yes No




OPAT service

Sweden Infusion service Yes No
Other'>*
OPAT service
Switzerland Infusion service No Yes
Other'?®
Turkey Other'?
UK OPAT seryice Yes No

NA: No answer, " Other: via hospital-based ambulatory care (e.g. Acute medical or Emergency department
physicians), 2 Other: via hospital services outside of OPAT for specific patient groups (e.g. Oncology, Cystic
fibrosis), % Other: via general practitioners/primary care practitioners, * Other: via hospital-in-the-home setting
outside of OPAT, ° with an OPAT service or an infusion service, ¢ “I don’'t know” answer with infusion service, *
With an OPAT service, & With an infusion service, °® With an OPAT service, “Other” answer with an infusion

service, * Other : for hospital based OPAT



Table 4: Comparison of the main characteristics of OPAT and infusion services.

Countries offering OPAT services

Countries offering infusion services

(n=17) (n=16)
Legal framework, n (%) 0 (0) 3(18.8)
Guidelines available, n
5(29.4) 1(6.3)
(%)
. All costs 10 (58.8) 7 (43.8)
Reimbursement, n (%) -
Part of the costs 6 (35.3)" 6 (37.5)”
Patients who benefit, n Both adults and children 12 (70.6) 14 (87.5)
(%) Only adults 3(17.6)"2 1(6.3)°
Continuation of a previous treatment (whether it is the
same antimicrobial or not) for the same clinical 17 (100) 14 (87.5)
indication in a hospitalized patient who is discharged
Clinical situations, n Newly initiated treatment in a patient seen in the
(%) hospital (clinics, emergency department...) who is 13 (76.5) 14 (87.5)
discharged
As a newly initiated treatment in a hospitalized patient
12 (70.6) 13 (81.3)

who is discharged

Professionals who

refer to the service (%)

Infectious diseases specialist (94.1),

treating physician in the hospital (88.2)

Prescription (%)

Infectious diseases specialist (94.1),

treating physician in the hospital (76.5)

Treating physician in the hospital (93.8),
general practitioner (81.3), infectious

diseases specialist (75)

Preparation (%)

Community nurse (64.7), OPAT nurse
(58.8), hospital pharmacy (58.8),
hospital nurse (52.9)

Community nurse (68.8), private
compounding service (56.3), hospital

pharmacy (56.3), specialized nurse (50)



Medical devices

delivery (%)

Hospital pharmacy (82.4), community
pharmacy (52.9), private specialized

service (52.9)

Community pharmacy (75), community
nurse (68.8)

Administration (%)

Community nurse (76.5), hospital nurse
(64.7), caregiver/relative (58.8), patient
(58.8)

Community nurse (93.8), caregiver/relative
(62.5)

Location of

administration (%)

Any hospital day clinics (94.1), home
(88.2), nursing homes (88.2)

Home (100), nursing homes (93.8), any
hospital day clinics (62.5)

Monitoring (%)

Infectious disease specialist (88.2),
treating physician in the hospital (88.2),
OPAT team member (64.7)

Treating physician in the hospital (87.5),
general practitioner (87.5), other primary

care doctor (75)

" “Other” proposition: n=1 (5.9%), 2 “It varies a lot” proposition: n=1 (5.9%), % No answer: n=2 (12.5%), * No reimbursement: n=1 (6.3%), % 4t varies a lot” proposition: n=1 (6.3%)





