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Summary

AIM: Antimicrobial stewardship (AMS) is essential to con-
taining antimicrobial resistance. Under the Swiss Strategy
on Antibiotic Resistance (StAR), a nationwide survey was
conducted to assess antimicrobial stewardship implemen-
tation in acute care hospitals and inform future national
stewardship strategies.

METHODS: A total of 136 acute care hospitals in Switzer-
land were invited to complete a questionnaire adapted
from a validated Dutch tool and modified for the Swiss
context. The questionnaire gathered information on
whether a formal antimicrobial stewardship programme
was present (primary outcome), institutional characteris-
tics, as well as key antimicrobial stewardship activities
(secondary outcomes) such as guideline implementation,
education, raising awareness, prescription restrictions,
and audits. Descriptive statistics and analyses compared
the implementation of antimicrobial stewardship activities
by the presence of a formal antimicrobial stewardship pro-
gramme.

RESULTS: Sixty-nine hospitals completed the survey (re-
sponse rate: 51%); these hospitals represent 67% of all
patient discharges in Switzerland in 2023. Although 86%
reported engaging in at least one antimicrobial steward-
ship activity, only 47% had a formal antimicrobial stew-
ardship programme (primary outcome). Most institutions
reported providing infectious diseases specialist consult
services (93%), clinical pharmacy support (84%), and mi-
crobiology advice (78%). Treatment guidelines (90%) and
monitoring antimicrobial use (85%) were widely imple-
mented. However, critical stewardship measures such as
prescription audits with feedback were underutilised
(20%), and few hospitals (18%) had allocated dedicated
staff resources for antimicrobial stewardship. Hospitals
with formal antimicrobial stewardship programmes report-
ed key activities such as guideline use, prescriber educa-
tion, antimicrobial restrictions, and audits more frequently.

CONCLUSION: This nationwide survey demonstrates en-
couraging progress in antimicrobial stewardship imple-
mentation since 2017, with most hospitals reporting stew-
ardship activities and half having established a formal an-
timicrobial stewardship programme. However, critical gaps
remain, highlighting the need for strengthened coordina-
tion and national support for hospitals to establish formal
antimicrobial stewardship programmes to ensure the im-
plementation and a sustainable impact of key antimicrobial
stewardship activities.

Introduction

Antimicrobial resistance is increasing worldwide, compro-
mising patient safety and placing strain on healthcare sys-
tems, economies, and broader societal structures [1]. The
scarcity of remaining effective antimicrobials makes rou-
tine medical procedures riskier and infections harder to
diagnose and treat [2]. Inappropriate and excessive an-
timicrobial use contributes to the development of resis-
tance; therefore, reducing unnecessary antibiotic use is a
key strategy to address this global threat[3].

Antimicrobial stewardship (AMS) encompasses evidence-
based strategies to optimise antimicrobial use and is recog-
nised as a cornerstone of local, national, and international
efforts to contain antimicrobial resistance[4]. In hospital
settings, where the majority of broad-spectrum antibiotics
are prescribed, antimicrobial stewardship interventions are
vital for curbing overuse and improving the quality of pre-
scribing. Local prescribing guidelines help ensure accurate
indications and diagnostic workup, as well as the correct
choice, dose, administration route, and duration of thera-
py. Additional antimicrobial stewardship activities include
systematic monitoring of antimicrobial use, education and
training, audits, and feedback to prescribers [5]. Hospi-
tals should implement these activities as formal steward-
ship programmes (ASPs) underpinned by strong hospital
leadership and a multidisciplinary team (IPC, pharmacy,
microbiology, and quality improvement) [6]. In parallel,
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strengthening local infection prevention and control (IPC)
is crucial, as lapses in IPC contribute to the spread of re-
sistant organisms and escalate the risk of antimicrobial re-
sistance. Antimicrobial stewardship programmes are cost-
effective, achieving substantial reductions in healthcare
costs, inappropriate antibiotic use, length of hospital stays,
and adverse events [7, 8].

In Switzerland, approximately one-third of hospitalised pa-
tients receive antibiotics at any given time[9]. A recent
point prevalence study at Lausanne University Hospital
(CHUV) found that in 60% of patients receiving prophy-
laxis, antibiotics were continued beyond the indicated du-
ration. In a similar proportion of patients treated for in-
fections, at least one opportunity for treatment optimisa-
tion was identified, most commonly therapy discontinua-
tion [10]. A study conducted at University Hospital Basel
found that nearly 38% of empirical antibiotic prescriptions
were inappropriate. Notably, consultation with an infec-
tious diseases specialist was associated with improved pre-
scribing appropriateness [11].

These findings demonstrate the need to strengthen antimi-
crobial prescribing practices. An early national assessment
by Osthoff etal. in 2017, comparable to the present study
in survey methodology and sample size yet differing in
content, found that antimicrobial stewardship activities in
Swiss hospitals were still at an initial stage: only 29%
reported having a formal antimicrobial stewardship pro-
gramme, and key activities such as antimicrobial use mon-
itoring, prescribing guidelines, feedback mechanisms, ed-
ucation, and training were largely absent [12].

The Swiss Strategy on Antibiotic Resistance (StAR) for
the human health sector is closely aligned with the Na-
tional Strategy for the Monitoring, Prevention and Control
of Healthcare-Associated Infections (NOSO Strategy)[13,
14]. StAR promotes rational antimicrobial use across the
human, veterinary, agriculture, and environment sectors
and is jointly implemented by the Federal Offices of Public
Health (FOPH), Agriculture (FOAG), and Environment
(FOEN), as well as the Food Safety and Veterinary Office
(FSVO).

As part of StAR, the FOPH, together with the Swiss So-
ciety for Infectious Diseases (SSI) and the Swiss Society
for Microbiology (SSM), supported Swissnoso to develop
guidance documents and establish a national expert net-
work on antimicrobial stewardship through the StAR-1
and StAR-2 projects [15]. The ongoing StAR-3 project
(2023-2026) is conducted by Swissnoso in collaboration
with six major professional societies and stakeholder or-
ganisations, including the SSI, the Swiss Society for Hos-
pital Hygiene (SSHH), the Swiss Association of Public
Health Pharmacists and Hospital Pharmacists (GSASA),
the SSM, the Swiss Centre for Antibiotic Resistance (AN-
RESIS), and the umbrella organisation of Swiss physicians
(FMH). The project is also supported by the Pediatric In-
fectious Diseases Research Group (PIGS) (an associated
partner) and the three observers: the Conference of Can-
tonal Health Directors (GDK-CDS), H+ (the association of
Swiss hospitals), and the Federal Office of Public Health
(FOPH), which also provides financial support. The pro-
ject aims to promote the structured implementation of an-
timicrobial stewardship programmes in acute care hospi-
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tals and establish national monitoring of antimicrobial
stewardship activities [16].

This article presents the results of the nationwide antimi-
crobial stewardship monitoring survey and discusses crit-
ical gaps and challenges to guide the development of an-
timicrobial stewardship in Switzerland.

Methods

Study design and questionnaire

This study was a national cross-sectional survey targeting
all acute care hospitals in Switzerland, with the aim of
assessing the current state of implementing antimicrobial
stewardship activities at the national level. The instrument
was adapted from a validated tool developed by Kallen et
al. (2018) for Dutch acute care hospitals [17]. The adapta-
tion process involved contextual adjustments to align the
survey content and terminology with the Swiss healthcare
system, followed by pilot testing in nine hospitals of dif-
ferent sizes. The final version was reviewed and approved
by the StAR-3 steering group. The final questionnaire (re-
ferred to as the “helvetised” version) included 54 primarily
closed-ended questions covering key aspects of antimicro-
bial stewardship implementation (Appendix 1). The pri-
mary outcome was the presence of a formal antimicro-
bial stewardship programme; additional information was
collected on other organisational characteristics and on
whether at least one antimicrobial stewardship activity was
implemented. Secondary outcomes included specific stew-
ardship activities, such as monitoring of antimicrobial use,
availability of treatment guidelines, education and training
activities, formulary restriction, prescription audits and
feedback, and internal reporting mechanisms.

Survey administration

In October 2024, 136 acute care hospitals identified from
the official register of the Federal Office of Public Health
(FOPH) were invited to participate in the survey [18]. An
invitation letter was sent to each hospital director request-
ing that they forward the materials to the individual re-
sponsible for antimicrobial stewardship at their institution.
The mailing package included a cover letter in the ap-
propriate language, a letter addressed to the antimicrobial
stewardship lead, and an official endorsement letter from
the FOPH. A reminder was sent in mid-December 2024,
and the survey closed on 10 January 2025.

Data collection and analysis

Hospitals completed the questionnaire on a secure web-
based platform (SurveyMonkey®, San Mateo, CA, USA).
Only one response set per hospital was accepted. Survey
responses were exported and cleaned to remove incom-
plete or duplicate entries. Descriptive statistics (frequen-
cies and percentages) were used to summarise the data. A
total of 86 responses were recorded. After excluding 14 du-
plicate entries (when more than one survey was saved for
the same institution because of technical issues, only one
entry was retained per hospital) and 3 incomplete respons-
es, a total of 69 datasets were included in the final analysis
(shown in the flow diagram in figure 1).
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Data were summarised and analysed according to pre-de-
fined criteria, with statistical tests applied to detect dif-
ferences in the presence of stewardship activities based
on whether a formal antimicrobial stewardship programme
was in place.

Formal statistical analysis of more granular differences re-
garding stewardship activities and antimicrobial steward-
ship programme status (e.g. by language region and hos-
pital type) was not conducted, as the sample size and va-
lidity were limited. Depending on the sample size and ex-
pected cell counts, two-sided Fisher’s exact or chi-square
tests were used to evaluate associations between categori-
cal variables. Data were summarised using descriptive sta-
tistics and data management in Microsoft Excel, and sta-
tistical analyses were performed using Stata version 18.0
(StataCorp, College Station, Texas, USA).

The data quality was high. No responses were missing for
40 closed questions (82%), and only 7 questions (14%) had
one or two missing values. Two questions had higher miss-
ing rates because of respondent uncertainty, but these were
not included in the report.

Results
Key survey findings

Response rates and hospital characteristics

Of the 136 acute care hospitals invited to participate, 69
completed the survey, yielding a response rate of 51%. Ter-
tiary care hospitals (university and regional referral cen-
tres) showed the highest participation at 68% (32/47),
compared with 44% (28/63) for regional care hospitals and
35% (9/26) for specialised surgical clinics. This resulted in
an over-representation of larger hospitals. However, partic-
ipating institutions accounted for 916,560 of the 1,363,538
acute care discharges in Switzerland in 2023, representing
67% of all national discharges (73% of tertiary care, 52%

on STROBE [19].
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of regional care, and 34% of specialised surgery clinic dis-
charges), as shown in appendix 2 (table A).

Antimicrobial stewardship structures and strategic leader-
ship

Most participating hospitals reported providing key con-
sult services relevant to antimicrobial stewardship: 93%
(64/69) provided infectious diseases specialist consult ser-
vices, 84% (58/69) provided clinical pharmacy support,
and 78% (54/69) provided microbiology advice (on-site,
within the hospital group, or through contract with a third-
party hospital or lab). The key results are summarised
in figure 2 and appendix 2 (table B). Despite this infra-
structure, only 41% (28/69) reported having a formal an-
timicrobial stewardship programme in place (primary out-
come). Even fewer (22%, 15/69; not shown) reported ex-
plicit hospital management endorsement, either through an
appointed board member for antimicrobial stewardship or
a written hospital management statement. However, 86%
of hospitals (59/69) reported engaging in at least one an-
timicrobial stewardship activity; these are referred to as
“active hospitals”.

Antimicrobial stewardship organisational aspects

Among the 59 active hospitals (those reporting at least
one antimicrobial stewardship activity, i.e. 86% of overall
respondents), antimicrobial stewardship responsibilities
were mostly embedded within existing infection preven-
tion and control (IPC) or infectious diseases services (28/
59, 47%). A formal antimicrobial stewardship team was in
place in 14% (8/59), while other hospitals integrated stew-
ardship within pharmacy, quality, or patient safety units.
Nine hospitals (15) described their organisational structure
for antimicrobial stewardship as unclear. Operational lead-
ership was most assigned to infectious diseases specialists
(43/59, 73%), with less frequent leadership roles for phar-
macists, microbiologists, or quality and patient safety of-
ficers. Only 18% (10/59) had formally assigned FTEs for
antimicrobial stewardship; most (43/59, 73%) reported no

Figure 1 : Flow diagram for the nationwide hospital survey depicting the number of institutions invited, exclusions, and final inclusion; based

Acute care hospitals invited

n=136

Initial responses
n =86

Incomplete Duplicate Datasets
submissions entries excluded included in
excluded final analysis
n=3 n=14 n=69
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designated FTEs. Among the 35 hospitals that provided es-
timates, the average staffing was 0.5 FTE. Fewer than half
of active hospitals (27/59, 46%) reported access to dedicat-
ed IT support for antimicrobial stewardship; when avail-
able, this was mainly used for surveillance activities, such
as participation in the national point prevalence survey of
healthcare-associated infections and antimicrobial use in
Swiss acute care hospitals (CH-PPS HAI).

Antimicrobial stewardship activities (secondary out-
comes)

The following section provides an overview of secondary
outcomes, namely specific antimicrobial stewardship
(AMS) activities implemented in Swiss acute care hospi-
tals. Key findings are summarised in figure 3 and appendix
2 (table C).

Surveillance activities: Monitoring of antimicrobial use
and Clostridioides difficile infections were the most fre-
quently reported surveillance activities. The majority
(85%, 50/59) reported monitoring antibiotic consumption,
typically through the ANRESIS network and covering all
inpatient sectors. Most used these data for prescriber feed-
back, most commonly on an annual basis. Feedback meth-
ods included educational sessions, emails, grand rounds,
and antimicrobial stewardship team visits or ward rounds.
Approximately two-thirds of hospitals monitored Clostrid-
ioides difficile infections, tracked antimicrobial resistance
trends, and produced annual cumulative susceptibility re-
ports.

Swiss Med WKkly. 2025;155:4860

Guidelines: Available evidence-based treatment guidelines
covering at least common infections and perioperative pro-
phylaxis protocols were reported by 90% of hospitals (53/
59). Perioperative prophylaxis protocols were most com-
mon (94%), followed by guidelines for common infections
such as pneumonia and urinary tract infections (83%).
Among hospitals with guidelines, 74% (39/53) had a for-
mal review process. Access was primarily through the hos-
pital intranet; some also used handbooks or apps.

Education and awareness: Antibiotic prescription training
for existing staff was provided in more than half of the hos-
pitals (35/59, 59%) and for new staff in one third (19/59,
32%). Training was mainly targeted at prescribers, and less
at pharmacists and nurses. A total of 37% (22/59) of the
hospitals had conducted antimicrobial stewardship aware-
ness campaigns within the past 24 months.

Prescription practices: Infectious disease specialists par-
ticipated in intensive care unit (ICU) ward rounds in 53%
of active hospitals (31/59). Restrictions on certain antimi-
crobials were implemented in 34% (20/59), commonly
through pharmacy order forms and pre- or post-authorisa-
tion. More active control measures (e.g. stop orders, deliv-
ery restrictions, post-prescription reviews) were rare. Most
hospitals (36/59, 61%) had no restriction policy. Mandato-
ry documentation of treatment indication was uncommon.
Although most hospitals used electronic prescribing (47/
69, 68%) or a hybrid model (16/69, 23%), some relied part-
ly or entirely on paper-based systems.

CH-PPS HAI audits, and feedback: All active hospitals
had participated in the CH-PPS HAI within the past three

Figure 2 : Proportion of hospitals (n = 69) reporting selected antimicrobial stewardship structures: providing infectious diseases, clinical phar-
macy, microbiology consult services; hospitals with 21 stewardship activity and formal antimicrobial stewardship programmes. Error bars rep-
resent 95% confidence intervals. Abbreviations: ASP =antimicrobial stewardship programme.
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years, but only 55% (28/51) reported providing survey re-
sults to prescribers. Regular audits of adherence to treat-
ment guidelines or perioperative antibiotic use, referred to
as prescription audits, were reported by only 20% (12/59).
Most had no prescription audit processes in place.

Subgroup analyses

Hospitals with a formal antimicrobial stewardship pro-
gramme consistently reported more antimicrobial steward-
ship activities in place (see figure 4 and appendix 2, table
D). Although sample sizes were small, the presence of
treatment guidelines, ICU rounds with ID or pharmacy
staff, and antimicrobial restrictions was significantly high-
er among hospitals with an antimicrobial stewardship pro-
gramme compared with those without (P = 0.025, <0.001,
and 0.026, respectively; Fisher’s Exact test). For other an-
timicrobial stewardship activities, the observed differences
were not statistically significant.

An ad hoc attempt at further subgroup analysis (beyond
stewardship activities and antimicrobial stewardship pro-
gramme status) confirmed the initial assumption of very
small numbers and was not pursued further (no details pre-
sented here). Nonetheless, a trend indicated that compared
with other hospitals, tertiary hospitals more frequently had
a formal antimicrobial stewardship programme in place,
used antimicrobial restrictions, and involved infectious
diseases or pharmacy staff in ICU rounds, implementing
more stewardship activities on average. Furthermore, hos-

pitals in German-speaking regions more frequently had a
formal antimicrobial stewardship programme in place.

Discussion

Following the 2017 early national assessment of antimicro-
bial stewardship activities by Swissnoso under the StAR-1
project, the present 2024 survey conducted as part of
StAR-3 provides an updated and more detailed picture of
antimicrobial stewardship programme implementation in
Swiss hospitals. The survey, based on an adapted ques-
tionnaire derived from a validated Dutch tool [17], pro-
vides valuable insights into the current status and progress
of antimicrobial stewardship programme implementation
in Swiss hospitals. Despite differences in scope and ob-
jectives compared with the 2017 assessment, the findings
indicate notable progress: the proportion of hospitals with
a formal antimicrobial stewardship programme increased
from 29% in 2017 to 41% in 2024 [12]. Improvements
were also observed in resource allocation, antibiotic use
monitoring, C. difficile infection surveillance, and involve-
ment of infectious disease specialist or pharmacists in ICU
rounds.

However, important challenges remain. Although most
hospitals reported at least one antimicrobial stewardship
activity, 14% had no activities in place, and only half
had implemented a formal antimicrobial stewardship pro-
gramme. Subgroup analysis indicated that hospitals with
a formal antimicrobial stewardship programme more often

Figure 3 : Proportion of hospitals reporting selected antimicrobial stewardship activities among those with at least one implemented steward-
ship activity (n=59): monitoring antimicrobial use, antimicrobial treatment guideline implementation, staff education (new vs existing staff), in-
fectious diseases physician or pharmacist involvement in ICU rounds, antimicrobial prescribing restrictions, and prescription audits. Error bars
represent 95% confidence intervals. Abbreviation: AM = antimicrobial.
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applied critical antimicrobial stewardship activities, in-
cluding antimicrobial use monitoring, staff education, pre-
scription audits, and restriction policies. These results
point to a widespread yet fragmented and largely reactive
implementation of antimicrobial stewardship, with many
hospitals lacking a structured, programmatic approach. De-
spite this, the positive trend since 2017 is encouraging. The
widespread availability of local infectious diseases exper-
tise and antimicrobial guidelines signals a structural readi-
ness for developing an operational and sustainable antimi-
crobial stewardship programme.

Looking forward, sustained and well-coordinated efforts
are essential. Advancing from structural readiness to a ful-
ly operational and sustainable antimicrobial stewardship
programme will require strong institutional commitment,
clear leadership, and dedicated antimicrobial stewardship
programme teams, with adequate resources for successful
implementation.

The 67 non-participating hospitals may have fewer antimi-
crobial stewardship resources and activities and likely rep-
resent facilities in greater need of targeted support. No-
tably, smaller hospitals were underrepresented in the sur-
vey and appear to have less developed stewardship struc-
tures. Interprofessional collaboration, especially among
physicians, pharmacists, microbiologists, and nurses, must
be strengthened, as this enhances antimicrobial steward-
ship outcomes and cost-effectiveness [20—22]. Education
and training are critical areas for improvement. Postgrad-
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uate education and practical, on-the-job training in antimi-
crobial stewardship, particularly for prescribers and phar-
macists, should be actively promoted.

This monitoring study had several limitations. As with
most survey-based studies, participation was voluntary and
skewed towards larger hospitals. It is likely that more insti-
tutions active in antimicrobial stewardship (e.g. ANRESIS
and CH-PPS participants) participated. Additionally, there
is a risk of social desirability or recall bias. Despite these
limitations, the data provide valuable insights into the sta-
tus and progress of national antimicrobial stewardship im-
plementation.

Overall, Switzerland has made tangible progress in im-
plementing antimicrobial stewardship programmes, largely
driven by hospital-level initiatives and supported by the
national StAR strategy. This is where the StAR-3 Hand-
book on antimicrobial stewardship builds upon previous
work, providing a programmatic framework tailored to
hospitals of all sizes [23, 24]. In line with the StAR-3 con-
sortium’s recommendation, the implementation of a for-
mal antimicrobial stewardship programme in every hos-
pital should now be a priority. To emphasise the urgency
of addressing antimicrobial resistance, the FOPH has pro-
posed making formal antimicrobial stewardship pro-
grammes a requirement for hospitals in the consultation
draft of the revised Epidemics Act. In addition, policy
measures have reinforced implementation efforts, includ-
ing the integration of antimicrobial stewardship into qual-
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ity contracts under Article 58 KVG. Ongoing national ef-
forts to align and create synergies between IPC and StAR
are critical for the success and sustainability of hospital an-
timicrobial stewardship programmes. The progress, chal-
lenges, and priorities described in the Swissnoso Reports
on IPC [25] extend beyond infection prevention and carry
important implications for antimicrobial stewardship.

This nationwide antimicrobial stewardship survey con-
ducted under StAR-3 establishes an important foundation
for continuous monitoring of stewardship activities in
Swiss hospitals. The collected data, combined with nation-
al-level progress indicators currently under development,
will provide a reference point for coordinated national ac-
tion, policy development, and targeted interventions to ad-
vance antimicrobial stewardship implementation.

Conclusion

This nationwide survey demonstrates encouraging
progress in antimicrobial stewardship implementation
since 2017: most responding hospitals reported engaging
in stewardship activities, and nearly half have established
a formal antimicrobial stewardship programme. However,
significant gaps remain. Effective and sustainable stew-
ardship will require all hospitals to establish antimicrobial
stewardship programmes while simultaneously improving
surveillance, guideline use, education, training, and pre-
scribing audits with feedback. To expand these efforts, co-
ordinated initiatives by federal and cantonal authorities and
national stakeholders are essential to advance the stan-
dardised implementation of antimicrobial stewardship pro-
grammes across Switzerland.

Data sharing statement

No study data will be shared, as disclosure of even
anonymised survey data could allow re-identification of
individual hospitals. Summary data and clarifications are
available from the authors upon reasonable request.
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Appendix 1: Final questionnaire including 54 primarily closed-ended questions covering key aspects of
AMS implementation

Part 1 Hospital information

Q1. ALL: Name of the hospital, postal code or place, and canton [Pflichtfrage]

Q2. ALL: What is the hospital type?

Q University Hospital

Q Other higher level care hospitals (non-university hospitals)

Q Primary care hospital (Grundversorgung / Hopital pour les soins de base)
Q Specialised clinic (Spezialklinik / Clinique spécialisée)

Q Other

Q3. ALL: Is your hospital part of a hospital group? [Pflichtfrage]

Q Yes
QO No

Q4. IfQ 3 isyes: To which site does the subsequent information refer? [Pflichtfrage]

QO To the hospital group
QO To the specified site only

Q5.  All: Does your hospital provide an infectious disease consult service? Tick all items that
apply. [Pflichtfrage]

Q Yes, ID team / ID specialist present at the hospital site / within the hospital group
Q Yes, ID advice available via contract with another hospital

Q Yes, other

O No

Q6. IfQ 5is Yes: What is the availability of the infectious disease consult service?

QO Fulltime, including on-call at night and on weekends (24/7)
Q Fulltime during regular working days and hours
Q Less

Q7. ALL: Does your hospital have a clinical microbiology consult service?

E: The clinical microbiologists work directly with healthcare professionals to optimize
testing and interpreting results of individual patients.

Q Yes, microbiologist consult service present at the hospital site / within the hospital group (hospital
site lab/ group lab)

Q Yes, microbiological advice available via contract with another hospital or third-party lab

Q Yes, other

O No
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Q8. ALL: Does your hospital have a clinical pharmacy consult service?

E: The clinical pharmacists work directly with healthcare professionals to optimize
antimicrobial therapy of individual patients.

Q Yes, clinical pharmacy consult service present at the hospital site / within hospital group
Q Yes, clinical pharmacy advice available via contract with another hospital

O Yes, other

O No

Q9. ALL: What type of medical records does your hospital use?

QO Paper-based only
QO Paper-based and electronic records
Q Electronic records only

Q 10. ALL: How are antibiotics prescribed?

QO Paper-based only
QO Paper-based and electronic records
QO Electronic records only

Part 2 Antimicrobial Stewardship: structures

Q 11. ALL: Does your hospital have a formal antimicrobial stewardship program to ensure
appropriate antibiotic use for inpatient care? [Pflichtfrage]

E: A formal antimicrobial stewardship program is a hospital wide coordinated program
that promotes the appropriate use of antimicrobials, improves patient outcomes, reduces
microbial resistance, and decreases the spread of infections caused by multidrug-
resistant organisms.

Q Yes, aformal antimicrobial stewardship program is in place for all inpatient care
- MOVEONTOQ14
Q Yes, aformal antimicrobial stewardship program is in place for selected units / wards
-> MOVEONTOQ 14
QO No, but a formal antimicrobial stewardship program is planned
- MOVEONTO Q12
QO No, a formal antimicrobial stewardship program is NOT planned yet
- MOVEONTO Q12

Q 12. IfQ 11 is No: Does your hospital have any antimicrobial stewardship activities, like
specific surveillance activities (e.g. quantity of antibiotic use), antibiotic treatment
guidelines, education and training activities, audits and feedback to prescribers (e.g. ICU
ward rounds with ID-specialist), specific reports} or other activities? [Pflichtfrage]

Q Yes - MOVEONTOQ14
O No - MOVEONTOQ 13
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Q 13.

IfQ 11 AND Q 12 is No: By confirming your hospital doesn’t have any antimicrobial
stewardship activities, the questionnaire will be completed. Before confirming, please
scroll through the PDF questionnaire (attached to the mail with the link to this
survey) to ensure that your hospital has no such activities. [Pflichtfrage]

Q Yes, | confirm, my hospital doesn’t have any

antimicrobial stewardship activities -> MOVEONTO Q57
QO Iam not sure and would like to go through the questionnaire

to ensure that my hospital does not have such activities - MOVE ONTO Q14

Q 14.

ALL (equal Q 11 or Q 12 is Yes): How are antimicrobial stewardship activities embedded
in your hospital’s organisational structure? [Pflichtfrage]

Embedded in the IPC or ID service

Embedded in a hospital pharmacy service

Embedded in a patient safety or quality of care service

Embedded in a formal antimicrobial stewardship team (ASP team)
Other organizational structure

Antimicrobial stewardship activities are not or not clearly embedded
| don’t know

(ONONONONCNONG

Q 15.

If Error! Reference source not found. is formal ASP team in place, only:
Who is part of the formal antimicrobial stewardship team? Tick all items that apply.

Infectious disease (ID) specialist

Internal medicine (Non-ID) specialist

Clinical pharmacist

Hospital pharmacist

Clinical microbiologist

Quality management officer / patient safety officer
Specialist nurse

IT specialist

Liaison staff from pertinent departments

Other

ooodpoO0doodo

Q 16.

ALL (equal Q 11 or Q 12 is Yes): Who has the operational lead of antimicrobial
stewardship activities?

E: If co-leadership, tick all items that apply.
O Infectious disease specialist

O Internal medicine (Non-ID) specialist

O Clinical pharmacist

O Hospital pharmacist

U Clinical microbiologist

O Other

U Leadership not or not clearly assigned
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Q 17. ALL: Are staff resources for antimicrobial stewardship activities formally assigned to the
members of the ASP team respectively to the responsible group (e.g. in the contract)?

Q Yes (for all or part of members)
O No
QO Ildon’t know

Q 18. ALL: How much total staff resources in full-time equivalents (FTEs; one FTE equals a
full-time position) are allocated to the ASP team respectively to the group responsible for
the antimicrobial stewardship activities? Please indicate full-time equivalents, such as 0.8
or 2.5, and not percentages; if you do not have exact figures, please make an estimate.

Please specify FTE by professional groups or directly indicate the total FTE:

Infectious disease (ID) specialist: FTE
Internal medicine (Non-ID) specialist: FTE
Clinical pharmacist: FTE
Hospital pharmacist: FTE
Clinical microbiologist: FTE
Others: FTE
Total FTE: FTE

Q 19. ALL: Are formal interdisciplinary information and coordinating meetings on antibiotic
use held between relevant units, such as hospital hygiene / ID group, pharmacy, patient
safety / quality of care, medical staff and nursing?

QO Regular
O Incidentally
O No

Q20. ALL: Does your hospital have a designated member of the management board reporting
antimicrobial stewardship activities and results?

QO Yes
O No

Q 21. ALL: Does the hospital management board provide a written statement in support of
antimicrobial stewardship activities?

E: A statement outlining your hospital's commitment to antimicrobial stewardship

activities and providing direction and focus.

Q Yes
QO No
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Part 3 Surveillance

Q 22. ALL: Does your hospital monitor the quantity of antibiotic use? [Pflichtfrage]

Q Yes, covering the whole inpatient care

Q Yes, covering selected inpatient units/wards
O No -> MOVEONTO Q26

O Idon’tknow -> MOVEONTO Q26

Q 23. IfQ 22 is Yes: With which system does your hospital monitor the quantity of antibiotic
use?

QO ANRESIS

QO Local system

QO ANRESIS and local system
QO Other

Q24. IfQ22is Yes: How often did your hospital provide reports on the used quantity of
antibiotic to the prescribers in the last 24 months? [Pflichtfrage]

O More than annually

Q Annually

Q Less than annually

O Noreports > MOVEONTOQ 26
O ldontknow - MOVEONTOQ26

Q25. IfQ 24 is Yes: How does your hospital provide feedback to the prescribers? Tick all items
that apply.

O Via intranet/internet

O Viacircular letter by mail

O Via grand rounds, colloquia, or conferences related to patient safety and quality of care (e.g.
Morbidity & Mortality meetings)

U Via educational sessions

O ASP ward rounds or visits providing feedback

U Other

Q26. ALL: How often did the microbiology department in your hospital produce cumulative
antibiotic susceptibility reports in the last 24 months?

QO More than annually

QO Annually

Q Less than annually

O No susceptibility reports

Q 27. ALL: Does your hospital monitor C.difficile infections?

Q Yes, based on lab results and clinical symptoms
Q Yes, based only on lab results
O No
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Part 4 Antimicrobial prescription guidelines

Q 28. Has your hospital implemented evidence-based antibiotic treatment guidelines and / or
evidence-based guidelines for perioperative antibiotic use? [Pflichtfrage]

QO YesError! Reference source not found.
QO No -> MOVEONTO Q33
O ldon’tknow = MOVEONTO Q33

Q29. IfQ 28 is Yes: Has your hospital implemented at least two evidence-based antibiotic
treatment guidelines for common infectious diseases (e.g. Pneumonia, UTI)?
[Pflichtfrage]

O Yes
QO No
QO Idon’t know

Q 30. Has your hospital implemented evidence-based guidelines to improve perioperative
antibiotic use? [Pflichtfrage]

Q Yes
QO No
QO I don’t know

Q31. IfQ29is Yes: Where can the local guidelines be consulted? Tick all items that apply.

O Internet/intranet

U Mobile application

U Printed pocket guide

O Printed in physicians’ room
O Other

Q32. IfQ 29 is Yes: Has your hospital a process in place to regularly review and update local
guidelines?

Q Yes
O No

Part 5 Education and training, and raising awareness

Q 33. All: We would like to know more about your hospital’s education and training activities
for the new and the existing staff. The next questions address the activities for the new
staff.

Does your hospital provide education and training on antibiotic prescription for the new
staff (or part of the new staff)? [Pflichtfrage]

QO Yes
O No - MOVEONTOQ 36
QO ldontknow > MOVEONTO Q36
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Q34. IfQ 33 is Yes: For which new staff groups does your hospital provide education and
training on antibiotic prescription? Tick all items that apply.

O For the new prescribers (or part of the new prescribers)
U For the new pharmacists (or part of the new pharmacists)
U For the new nurses (or part of the new nurses)

O For other new staff (or part of other new staff)

Q 35. Ifin Q 34 boxes were ticked: Please briefly specify topics for each professional group that
you ticked in the previous question.

Provide groups in Survey Monkey: Prescribers / pharmacists / nurses / others

Q 36. All: These questions now address the activities for the existing staff.
Does your hospital provide education and training on antibiotic prescription for the
existing staff (or part of the existing staff)? [Pflichtfrage]

Q Yes
O No - MOVEONTO Q40
QO ldon’tknow = MOVEONTO Q40

Q37. IfQ 36 is yes: For which existing staff groups does your hospital provide education and
training on antibiotic prescription? Tick all items that apply.

O For the existing prescribers (or part of the existing prescribers)
O For the existing pharmacists (or part of the existing pharmacists)
O For the existing nurses (or part of the existing nurses)

O For other existing staff (or part of other existing staff)

Q 38. Ifin Q 37 boxes were ticked: Please briefly specify topics for each professional group that
you ticked in the previous question.

Provide groups in Survey Monkey: Prescribers / pharmacists / nurses / others

Q 39. ALL: In the last 24 months, did the hospital have awareness raising activities targeted
towards staff, patients, and / or visitors (e.g. posters about antimicrobial stewardship
activities presented in hospital restaurants, corridors, waiting areas)?

Q Yes, awareness raising activities took place in the last 24 months
O No
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Part 6 Prescription

Q40. ALL: Does your hospital have a list of restricted antimicrobial agents (e.g. prescription
restriction to ID consult for reserve antibiotics)? [Pflichtfrage]

Q Yes
O No - MOVEONTO Q42
QO ldon’tknow = MOVEONTO Q42

Q41. IfQ 40 is yes: How are restricted antibiotic agents prescribed? Tick all items that apply.

U Pre-authorisation of restricted agents
U Post-authorisation of restricted agents
O Antibiotic order form / pharmacy delivery restriction
O Computerised alert when prescribing restricted agents
O Check whether diagnostic tests were performed when prescribing restricted agents
U Mandatory bedside consultation when prescribing restricted agents
U Feedback by telephone after prescription of restricted agents
U Post-prescription review:
O Continuous monitoring of and advice for all patients who receive restricted agents
O Continuous monitoring of and advice for specific patient categories who receive
restricted agents
O Occasional monitoring of and advice for all patients who receive restricted agents (audit)
O Occasional monitoring of and advice for specific patient categories who receive restricted
agents (audit)
U Stop orders for restricted agents
O Other

Q42. ALL: Does your hospital have a written policy that requires prescribers to document an
indication in the medical records or during order entry for all antibiotic prescriptions?

QO Yes
QO No

Part 7 Audits and feedback to prescribers (includes advice from ID specialists)

Q 43. ALL: Does your hospital’s ID specialist or/and a clinical pharmacist participate in the
ICU ward rounds? (multiple answers)

O Yes, the ID specialist
O Yes, the clinical pharmacist
U No
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Q 44. ALL: Did your hospital participate at the national point prevalence study on healthcare
acquired infections and use of antimicrobials (CH-PPS HAI)? (multiple answers)
[Pflichtfrage]

Q Yes, in 2024
Q Yes, in 2023
Q Yes, in 2022
O No participation at CH-PPS HAI > MOVE ON TO Q 47
O I don’t know - MOVE ON TO Q 47

Q45. IfQ 44 is Yes: Were results of the CH-PPS HAI provided to prescribers? [Pflichtfrage]

QO Yes
QO No - MOVE ONTO Q 47
QO ldon'tknow - MOVEONTO Q47

Q46. IfQ 45 is Yes: How were results of the CH-PPS HAI communicated to prescribers? Tick
all items that apply.

Q Viaintranet/internet

O Viacircular letter by mail

U Via morbidity and mortality meeting, etc.
U Via educational sessions

O Other

Q47. Are regular prescription audits in place regarding the treatment guidelines for common
infectious diseases or regarding the perioperative antibiotic use? [Pflichtfrage]

QO Yes
QO No - MOVEONTO Q51
O ldon'tknow - MOVEONTO Q51

Q48. IfQ 47 is Yes: In the last 24 months, which prescription monitoring and audit activities
were conducted? Please briefly specify the activities and the units / wards.

Q 49. Ifyou indicated activities in the previous question, please specify if results of these
activities were provided to prescribers?

Q Yes, for all activities
Q Yes, for selected activities
O No, no results were provided to the prescribers
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Q50. IfQ49is Yes: How were results communicated to prescribers? Tick all items that apply.

O Viaintranet/internet

O Via circular letter by mail

O Via morbidity and mortality conference, etc.
O Via educational sessions

O Other

Part 8 Hospital IT support

Q 51. ALL: Does your hospital IT provide specific support for antibiotic stewardship activities?
Tick all items that apply.

QO Yes, IT staff hours have formally been allocated to stewardship activities
O Yes, IT support can be requested if needed

O Yes, other

U No IT support available

Q 52. ALL: Which of the following antibiotic stewardship-related activities does your hospital
IT support? Tick all items that apply.

O Selection of specified patient categories

O Data reporting

U Point Prevalence Survey on healthcare acquired infections and use of antimicrobials (PPS)
U Decision support (i.e. using clinical rules)

O Other activities

O No IT support available

Part 9 Reporting system

Q 53. ALL: Does your hospital produce an annual report for the hospital management focusing
on Antibiotic Stewardship? [Pflichtfrage]

O Yes
O No - MOVE ONTO Q 55
O ldon’tknow - MOVEONTO Q55

Q 54. IfQ 53 is Yes: Does the annual report define objectives for antimicrobial stewardship
based on current observations?

Q Yes
QO No
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Part 10: Extra

Q 55. ALL: Is your hospital engaged in Stewardship activities that have not been mentioned
above?

Q Yes
QO No

If yes, please specify

Q 56. ALL: In your opinion, what are the most successful aspects of the stewardship program in
your hospital?

Please specify

Q 57. This is the end of the survey. If you have any comment, please let us know.
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Appendix 2 (Table A)

Response rates and hospital characteristics. Participation by Hospital Type and Discharge Coverage.
Hospital classification is based on the Swiss Federal Statistical Office (BFS) hospital typology, which
categorizes institutions by type and service level (K111-K231).

Hospital Type Invitations | Participation | Response | Discharges | Discharges | Coverage

rate covered rate
Central-level care 47 (35%) | 32 (46%) 68% 1,034,815 | 758,708 73%
(University

hospitals, regional
referral hospitals,

KI111/K112)

Regional care 63 (46%) |28 (41%) 44% 260,201 134,441 52%
(K121/K122/K123)

Surgery specialty 26 (19%) |9 (13%) 35% 68,522 23,411 34%
care (K231)

Total 136 69 (100%) | 51% 1,363,538 | 916,560 67 %

(100%)
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Appendix 2 (Table B)

Numbers/proportion of hospitals (N=69) reporting selected antimicrobial stewardship structures:
providing infectious diseases, clinical pharmacy, microbiology consult services; hospitals with >1

stewardship activity and with formal ASPs.

Infectious diseases consulting

64/69 (92.8%)

Microbiology consulting

54/69 (78.3%)

Clinical pharmacy consulting

58/69 (84.1%)

>=] antimicrobial stewardship activity

59/69 (85.5%)

Formal ASP program

28/69 (40.6%)
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Appendix 2 (Table C)

Numbers/proportion of hospitals reporting selected AMS activities among those with at least one
implemented stewardship activity (n =59): monitoring antimicrobial use, antimicrobial treatment
guideline implementation, staff education (new vs. existing staff), Infectious Diseases physician or
pharmacist involvement in ICU rounds, antimicrobial prescribing restrictions, and prescription audits.

Monitoring AM use 50/59 (84.7%)
AM Treatment guidelines 53/59 (89.8%)
AM education new staff 19/59 (32.2%)
AM education exist. Staff 35/59 (59.3%)

ICU rounds with ID or pharmacy

30/59 (50.8%)

Restricted antimicrobials

20/59 (33.9%))

AM prescription audit

12/59 (20.3%)
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Appendix 2 (Table D)

Numbers/proportion of hospitals reporting selected AMS activities among those with at least one
implemented stewardship activity (n=159), stratified by the presence or absence of a formal ASP:
monitoring antimicrobial use, antimicrobial treatment guideline implementation, staff education (new vs.
existing staff), Infectious Diseases physician or pharmacist involvement in ICU rounds, antimicrobial
prescribing restrictions, and prescription audits.

No formal ASP Formal ASP Fisher’s exact p-value
(2-sided)

Monitoring AM use 24/31 (77.4%) 26/28 (92.9%) 0.150
AM Treatment 25/31 (80.7%) 28/28 (100%) 0.025
guidelines
AM education new 7/31 (22.6%) 12/28 (42.9%) 0.162
staff
AM education exist. 15/31 (48.4%) 20/28 (71.4%) 0.111
Staff
ICU rounds with ID or | 9/31 (29.0%) 21/28 (75%) 0.197
pharmacy
Restricted 6/31 (19.4%) 14/28 (50%) <0.001
antimicrobials
AM prescription audit | 4/31 (12.9%) 8/28 (28.6%) 0.026
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