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Summary

STUDY AIMS: Streptococcus agalacticae is a pathogen
associated with maternal and neonatal morbidity and mor-
tality. The current gold standard for preventing neonatal
sepsis is the intrapartum antibiotic prophylaxis (IAP) of
Streptococcus agalacticae-positive mothers. Antimicrobial
resistance is on the rise and increasingly threatens public
health. Therefore, the responsible use of antibiotics is crit-
ical. Switzerland lacks unified IAP guidelines. IAP man-
agement varies by obstetric ward and is based on various
national and international guidelines. This study aimed to
gain an overview of the variability of existing internal pro-
tocols for IAP for Streptococcus agalacticae in Swiss ob-
stetrics wards.

METHOD: In March and April 2024, all identified obstetric
wards in Switzerland were contacted and invited to submit
their internal protocols so that they could be analysed for
the choice of antibiotics for IAP, the referenced literature
supporting their protocols and the professions involved in
their development.

RESULTS: Of 87 departments contacted, 43 (49%)
shared their protocols. Three B-lactam antibiotics were
identified as the first choice: penicillin G (56%, n = 24),
amoxicillin (28%, n = 12) and co-amoxicillin (9%, n =4). In
19% of the protocols (n = 8), there was no distinction be-
tween mild or severe allergy to penicillin derivatives. In this
group (n =8), 75% (n = 6) administered clindamycin as the
second choice, with 50% (n = 3 of 6) offering vancomycin
as an alternative in cases of known clindamycin resistance
or allergy. In the group with allergy severity classifica-
tion (n = 35), first- and second-generation cephalosporins
were preferred for mild penicillin allergy: 71% (n = 25)
used cefazolin, 26% (n = 9) used cefuroxime and ery-
thromycin was mentioned by n = 1. In 21 of the 33 re-
ceived protocols with references, Expert Letter No. 19
from the Swiss Society of Gynaecology and Obstetrics
(SGGQG) was referenced, making up 64 % of the used liter-
ature. This was followed by other literature (58 %, n = 19)
and the revised guidelines of the Swiss Society of Neona-
tology in collaboration with the Paediatric Infectious Dis-
ease Group Switzerland (PIGS) (30 %, n = 10). Mostly gy-
naecologists (90%; n = 28 of 31) were involved as authors

of internal protocols. Neonatologists were not mentioned
by any.

CONCLUSION: Our study highlights that the management
of intrapartum antibiotic prophylaxis is heterogeneous,
and antimicrobial stewardship is lacking in most Swiss
obstetric wards. In terms of literature, German-speaking
wards in Switzerland are more orientated towards Ger-
man-speaking neighbouring countries than French- and
Italian-speaking wards. There is a need to enhance inter-
disciplinarity in the development of internal protocols and
to create a joint national guideline among professional so-
cieties.

Introduction

Streptococcus agalactiae is a pathogen associated with
maternal and neonatal sepsis, neonatal meningitis, in-
trauterine foetal death and preterm birth. In Western Eu-
rope, the prevalence of Streptococcus agalacticae-positive
mothers is estimated at 19.5% (CI 13.9-25.1) [1]. A single-
centre 2011 study in French-speaking Switzerland detected
a 16.3 % prevalence of Streptococcus agalacticae-positive
mothers [2].

In 2015, an estimated 90,000 infants aged under three
months died from Streptococcus agalacticae worldwide,
and another 10,000 were physically or mentally impaired.
Up to 3.5 million preterm births globally are linked to
Streptococcus agalacticae infection [3]. The World Health
Organization (WHO) called for a surveillance and pre-
vention programme for meningitis and its organic causes,
such as Streptococcus agalacticae, in its 2020 strategy
[4]. Despite guidelines from Swiss professional societies
to reduce neonatal sepsis, there is no national surveillance
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system for peripartal Streptococcus agalacticae infections
and therefore the current prevalence among mothers and
neonates is unknown. One multicentre study in Switzer-
land conducted in ten tertiary hospitals prospectively in-
vestigated the incidence of sepsis among infants aged be-
low 1 year between 2011 and 2015. Among the 539 di-
agnosed episodes of neonatal sepsis, 14% were caused by
Streptococcus agalacticae and therefore this pathogen was
the third most common pathogen causing neonatal sepsis.
A third of cases of neonatal sepsis caused by Streptococ-
cus agalacticae were early-onset sepsis. The incidence of
Streptococcus agalacticae early-onset sepsis in Switzer-
land has been estimated at 0.10/1000 livebirths [5].

One measure to reduce the risk of neonatal infection is
intrapartum antibiotic prophylaxis, administered to Strep-
tococcus agalacticae-positive mothers during labour [6].
Various national treatment guidelines exist in Switzerland,
developed by medical societies or within the hospital. The
Swiss Society for Gynaecology and Obstetrics (SGGG)
published expert recommendations for intrapartum antibi-
otic prophylaxis in 2012 [7], followed by a recommenda-
tion from the Swiss Society of Neonatology in collabora-
tion with the Paediatric Infectious Disease Group Switzer-
land (PIGS) in 2013 [8]. Both societies renewed their rec-
ommendations in 2024 [9, 10]. Already in 2015, the Fed-
eral Council stated that these guidelines are not officially
binding and there is no control mechanism over their im-
plementation [11]. Giannoni et al. revealed in their 2016
study that only 48% of the Streptococcus agalacticae-posi-
tive mothers of infected neonates with early-onset sepsis or
late-onset sepsis had received intrapartum antibiotic pro-
phylaxis. For 12% of the neonates, the mother’s Strepto-
coccus agalacticae status was unknown [5]. Although the
number of included cases was small (74), the data un-
derlines the non-binding nature of the guidelines. Nev-
ertheless, the reason why only half of the Streptococcus
agalacticae-positive mothers had received intrapartum an-
tibiotic prophylaxis remains unknown. While there is data
in high-income countries regarding the antibiotic exposure
of neonates in early days of life [12], data on intrapartum
antibiotic rates does not exist in Switzerland, or at least is
not collected in a systematic way.

Frequent and improper use of antibiotics promotes the de-
velopment of antimicrobial resistance. Resistant microor-
ganisms can spread between humans, animals and the en-
vironment through direct contact, contaminated food and
environmental sources. Globalisation has expanded trans-
mission routes worldwide [13]. Streptococcus agalacticae
poses a risk not only to pregnant women and neonates
but also increasingly to older individuals. Antibiotic resis-
tance limits treatment options for everyone [14]. In 2019
it was estimated that antimicrobial resistance was associat-
ed with 4.95 million deaths globally. Escherichia coli is re-
sponsible for most antimicrobial resistance-related deaths,
and it also plays a role in neonatal sepsis. Streptococcus
agalacticae accounts for 100,000-250,000 antimicrobial
resistance-related deaths globally, ranking 10th among
pathogens associated with antimicrobial resistance mor-
tality [15]. The WHO listed penicillin-resistant group B
streptococcus as a medium-priority pathogen in their WHO
Bacterial Priority Pathogens List [16]. Although especially
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risky for low-resource settings, other settings must keep it
in mind in their policy making.

If antimicrobial resistance rates continue to rise, treatment
costs for resistant infections in OECD and EU/EFTA coun-
tries could reach USD 28.9 billion annually by 2050.
Switzerland is expected to bear one of the highest shares
of these costs if strategies are not optimised. Countries in
the OECD and EU/EFTA could face severe socioeconomic
consequences, with an estimated loss of over 734,000 full-
time jobs annually due to mortality and morbidity caused
by antimicrobial resistance [17]. The United Nations Gen-
eral Assembly once again highlighted the need for joint
action against antimicrobial resistance at their High-Level
Meeting on antimicrobial resistance in September 2024
[18]. The need for changes in antibiotic use in Switzerland
is not given the attention it deserves by the target group
in human medicine. Often, resources such as personnel,
finances and technology to implement measures like An-
timicrobial Stewardship Programmes (ASP) are lacking
[19]. Switzerland has started a programme to enforce ASP
in hospital settings within its Strategy on Antibiotic Resis-
tance (StAR) [20].

Taking the above considerations into account, a national
strategy for intrapartum antibiotic prophylaxis in obstetrics
is sensible. The aim of this study was to answer the fol-
lowing questions: “What do the internal hospital protocols
regarding the intrapartum antibiotic prophylaxis manage-
ment of Streptococcus agalacticae-positive mothers in
Switzerland recommend? What literature are they based
on, and how are they established?”” These questions specif-
ically address the choice of antibiotic, the referenced liter-
ature and the professions involved in the development of
the internal hospital protocols. The aim is to provide an ini-
tial overview of the nationwide practice, which can serve
as guidance for healthcare professionals and policy mak-
ers.

Method

We conducted a cross-sectional study, comparing internal
hospital protocols in obstetric wards in Switzerland to in-
vestigate and describe the frequency of antibiotic types
used to prevent neonatal sepsis, the referenced literature
supporting their protocols and the professionals involved
in their development. Information was extracted from the
submitted protocols, and results were presented quantitive-

ly.

Data collection

All obstetric wards in Swiss hospitals were identified via
the website “Geburtsspitiler und Kliniken in der Schweiz
(n.d.)” and updated manually and listed in an Excel sheet.
The classification of hospitals was based on Federal Office
of Public Health criteria [22]. In case of uncertainties, the
hospital’s website was consulted.

From March to April 2024, obstetric wards were contacted
via email with a standardised letter (see appendix) in three
national languages requesting their currently valid internal
protocols on intrapartum antibiotic prophylaxis for neona-
tal sepsis. These protocols were subsequently screened for
the following primary outcome:
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— choice of antibiotics (1% choice, 2" choice and alterna-
tives)

and the following secondary outcomes:
— referenced literature supporting their protocols
— professionals involved in creating their protocols

If no email address was available or no response was re-
ceived, departments were contacted by phone. The re-
searchers also used personal contacts and their professional
network.

Participation was voluntary, and submission of protocols
implied consent. Anonymity was preserved, and data was
protected from unauthorised access. No additional, uncom-
municated analyses were conducted. Since no direct per-
sonal data was collected, ethical approval was not required.

Data transformation and analysis

Categorisation within the outcomes was done deductively
and adapted inductively while reviewing the received pro-
tocols. For the “Choice of antibiotics” outcome, categori-
sation was based on antibiotics recommended as 1% and
2" line alternatives by (inter)national guidelines for in-
trapartum antibiotic prophylaxis of neonatal sepsis, such
as those by SGGG [7], Swiss Neonatology and PIGS [8]
and the National Institute for Health and Care Excellence
(NICE) [23]. For the “Referenced literature” outcome, cat-
egorisation was first defined deductively by the researchers
based on guidelines of professional societies such as Col-
lége national des gynécologues et obstétriciens frangais
(CNOFQG), NICE, Expert Letter by the SGGG, Swiss
Neonatology and PIGS. While extracting data from re-
ceived protocols, the list was extended inductively with
guidelines of the following societies: the American Col-
lege of Obstetricians and Gynecologists (ACOG), the As-
sociation of the Scientific Medical Societies in Germany
(AWMF) and the Royal College of Obstetricians & Gy-
naecologists (RCOG). “Referencing other hospitals” and
“Other literature” were added for further completion. Oth-
er literature was defined as inclusion of reviews, meta-
analysis or other studies. For the categorisation of profes-
sions involved, we followed the recommendations of the
Swiss ASP working group, namely gynaecologists, mid-
wives, nurses, neonatologists, pharmacists and infectious
disease specialists [24]. These categories were broken
down by hospital type (university, cantonal, regional, pri-
vate) and language region (German, French, Italian).

Data was extracted from the internal protocols and entered
into an Excel sheet, both numerically and binary: First it
was determined whether they included information on the
investigated outcome or not (category present or not). Fur-
ther analysis of the outcome proceeded only with the pro-
tocols that included this information and frequency was
analysed in relation to the total number of protocols that
contained information on that outcome. Regarding the sec-
ondary outcomes, where multiple answers per participating
wards are possible, the total count of each possible answer
was divided by the total number of protocols with the re-
spective outcome, resulting in the proportion of each an-
swer relative to the total number of protocols stating it.
Another researcher double-checked data entry and calcula-
tion. Inconsistencies were subsequently discussed and re-
solved.
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Results

Characteristics of participating obstetric wards

A total of 87 obstetric wards in hospitals across Switzer-
land were identified and contacted. By mid-April 2024,
49% (n = 43) of these wards had submitted their internal
protocols for analysis. Of these, 72% (n = 31) were Ger-
man-speaking, 19% (n = 8) were French-speaking and 9%
(n =4) were Italian-speaking (see table 1). Most of the pro-
tocols were sent by cantonal and regional hospitals (44%,
n =19, and 40%, n = 17, respectively). The internal pro-
tocols submitted by 7 obstetric wards were undergoing re-
vision at the time of analysis. For those wards, the internal
protocols valid at the time of protocol submission were in-
cluded.

Compared to all identified and invited obstetric wards, the
study population has a similar distribution of language re-
gion. Regarding the hospital type, cantonal hospitals are
overrepresented with 44% vs 22% of the distribution, and
private clinics and regional hospitals are underrepresented
with 7% vs 22% and 40% vs 51%, respectively. With 19

Figure 1: Choice of antibiotics: (A) First-choice antibiotics in
Switzerland overall; (B) First-choice antibiotics by language region;
(C) First-choice antibiotics by hospital type. Data is expressed as
percentages.
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of 19 cantonal wards, this hospital type has been fully
covered. With the included hospitals, we covered approxi-
mately 65% of all births in the clinical setting in Switzer-
land.

Choice of antibiotics

All submitted protocols (n = 43) offer at least two different
antibiotics as options. Three B-lactam antibiotics were
identified as the first choice: penicillin G (56%, n = 24),
amoxicillin (28 %, n = 12) and co-amoxicillin (9%, n =
4). In 3 cases (7%), both penicillin G and amoxicillin were
listed as the first choice, depending on availability (see
figure 1A). In predominantly German-speaking obstetric
wards, penicillin G is mostly used (68% of n = 31), while
in Italian-speaking departments, amoxicillin is dominant
(100% of n = 4). In French-speaking departments, peni-
cillin G and amoxicillin are equally used (n = 4 amoxi-
cillin, n = 3 penicillin G, n = 1 either amoxicillin or peni-
cillin G) (see figure 1B). Regional, cantonal and private
hospitals mainly use penicillin G as the first choice (65%
of n=17,47% of n =19 and 100% of n = 3, respectively),
while university hospitals prefer amoxicillin (75% of n =
3). Co-amoxicillin is used in 4 German-speaking cantonal
hospitals (see figure 1C).

Second-choice antibiotics were identified for use in cases
of known or suspected allergies to the first-choice antibi-
otics. In 19 % of the protocols (n = 8), there was no distinc-
tion between mild or severe allergies to penicillin deriva-
tives; all these protocols belong to German- and French-
speaking obstetric wards, with the majority (n = 5) from
regional hospitals. In this group (n = 8), 75% (n = 6) ad-
ministered clindamycin as the second choice, with 50%
(n = 3) offering vancomycin as an alternative in cases of
known clindamycin resistance or allergy.

In the group with allergy severity classification (n = 35),
first- and second-generation cephalosporins were preferred
for mild penicillin allergy (see figure 2): 71% (n = 25)
used cefazolin, 26% (n = 9) used cefuroxime and ery-
thromycin was mentioned by n = 1. The distribution of
the total sample was consistent across subcategories of lan-
guage regions and hospital ownership. 80% (n = 28) used
clindamycin for severe penicillin allergy, with 86% (n =
24 of 28) switching to vancomycin if clindamycin resis-

Table 1:

Swiss Med WKkly. 2025;155:4297

tance was known. 11% (n = 4) used vancomycin directly,
and 6% (n = 2) listed both clindamycin and vancomycin as
second-choice antibiotics for severe allergies without fur-
ther differentiation. In French- and Italian-speaking obstet-
ric wards, only clindamycin was used (n =5 and n = 4, re-
spectively), with all switching to vancomycin in cases of
known clindamycin resistance (n = 5 and n = 4, respective-

ly).

Literature referenced

Of 43 protocols, 23% (n = 10) did not state any references.
Of the remaining 33, the majority cited guidelines of na-
tional or international professional societies, with SGGG
Expert Letter No. 19 [7] being the most frequently cited
(64%, n = 21) (see figure 3). This was followed by the
guidelines of the Swiss Society of Neonatology in col-
laboration with the Paediatric Infectious Disease Group
Switzerland [8] (30%, n = 10) and AWMF guidelines [25]
(27%,n=9). Over a half (58%, n = 19) cited additional lit-
erature (systematic reviews, scientific articles, etc).
Grouped by language region, the recommendation by
SGGG was also the most frequently cited (German 61%,
French 50%, Italian 100%) followed by other literature
(German 52%, French 50%, Italian 100%). The AWMF
guidelines were only used in German-speaking obstetric
wards (n = 9). 100% (n = 3 of 3) and 80% (n = 12 of
15) of private and cantonal hospitals, respectively, cited the
SGGG recommendations the most. The use of other litera-
ture varied by hospital type, ranging from 47% (cantonal)
to 100% (university).

Professions involved in creating internal protocols

Of 43 protocols, 28% (n = 12) did not clearly state the au-
thors or professions involved. In the remaining 31 proto-
cols, the healthcare professionals most involved were gy-
naecologists, at 90% (n = 28), while midwives or nurses
were involved in 23% (n = 7) of protocols and infectious
disease specialists in 7% (n = 2).

Involvement of midwives/nurses was highest in regional
hospitals (39%, n = 5 of 13) compared to other hospital
types (25%, n =1 in university hospitals; 8%, n =1 in can-
tonal hospitals; 0%, n = 0 in private clinics). Medical pro-

Characteristics of obstetric wards. Reference birth statistics from: BAG, B. fir G. (n.d.). Qualitatsindikatoren Fallzahl. Retrieved on 28 January 2025, from https://www.bag.ad-
min.ch/bag/de/home/zahlen-und-statistiken/zahlen-fakten-zu-spitaelern/qualitaetsindikatoren-der-schweizer-akutspitaeler/qualitaetsindikatoren-fallzahl.html.

Total identified Total included
# % # %
Distribution of obstetric wards 87 100% 43 100%
Language region German 62 71% 31 72%
French 20 23% 8 19%
Italian 5 6% 4 9%
Hospital type University 5 6% 4 9%
Cantonal 19 22% 19 44%
Regional 44 51% 17 40%
Private 19 22% 3 7%
Distribution of births Total clinical births* 77850 100%
Total births covered by study** 50680 65%

* Births taking place in the obstetric wards in Switzerland still operating in 2024 (contacted for participation), based on data from 2022.

** Births covered by obstetric wards in Switzerland participating in the study, based on data from 2022.
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Figure 2: Second-choice antibiotics with allergy differentiation (n = 35). Differentiation is expressed as percentages.
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fessionals specialising in neonatology or pharmacy were
not involved in any of the submitted protocols (n = 0).

Discussion

This study of Swiss hospital protocols regarding intra-
partum antibiotic treatment of Streptococcus agalacti-
cae-positive mothers provides an overview of antibiotics
recommended, literature referenced and professionals in-
volved in guideline development.

Figure 3: Literature referenced (n = 33). Data is expressed as per-
centages. ACOG:The American College of Obstetricians and Gy-
necologists (2019) Prevention of Group B Streptococcal Early-On-
set Disease in Newborns. Committee opinion No 797.
AWMF:Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen
Fachgesellschaften (2016) Prophylaxe der Neugeborenensepsis —
friihe Form — durch Streptokokken der Gruppe B. S2k-Leitline
AWMF-Register Nr. 024/20 (in Revision). CNOFG: Collége nation-
al des gynécologues et obstétriciens (n.d.) Rupture des mem-
branes a terme avant travail. Recommendations pour la pratique
clinique. NICE: National Institute for Health and Care Excellence
(2021) Neonatal infection: antibiotics for prevention and treatment.
RCOG: Royal College of Obstetricians & Gynaecologists (2017)
Prevention of Early-onset Neonatal Group B Streptococcal Dis-
ease. SGGG: Schweizerische Gesellschaft flir Gynakologie und
Geburtshilfe (2012) Prophylaxe der Early-onset-Neugebore-
nensepsis durch Streptokokken der Gruppe B. Expertenbrief.
Swiss Neonatology (2013) Empfehlungen zur Pravention und
Therapie von Termin- und knapp friihgeborenen Kindern (>34
SSW) mit erhéhtem Risiko einer perinatalen bakteriellen Infektion
(early-onset Sepsis). Paediatrica (24/1)
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Choice of antibiotics

All participating hospitals use B-lactam antibiotics as the
first choice, as recommended by professional societies in-
ternationally and in the literature. The preference for peni-
cillin G is clear [14, 23, 26, 27]; however, a recent system-
atic literature review highlights the knowledge gap regard-
ing intrapartum antibiotics in general with only few studies
available [28]. In the present survey, a large proportion of
the internal protocols still propose the use of amoxicillin
(28%), which is recommended as an alternative to peni-
cillin G by some sources [8, 25-27], and a smaller propor-
tion proposes co-amoxicillin (9%). The Swiss Society of
Gynaecology and Obstetrics (SGGG) recommends peni-
cillin G or amoxicillin as first-line antibiotics [9]. Anoth-
er common pathogen of neonatal sepsis, Escherichia coli,
is only 58% sensitive to amoxicillin [29] and 83% to co-
amoxicillin [30]. Additionally, co-amoxicillin has been as-
sociated with an increased risk of necrotising enterocoli-
tis in preterm birth [31]. However, this association was not
confirmed in recent, larger studies; hence robust evidence
remains unclear and is particularly lacking for term births.
Nevertheless, the use of amoxicillin as intrapartum antibi-
otic prophylaxis should be reevaluated considering the low
sensitivity towards another top cause of early-onset sepsis
in neonates.

Correct identification, verification and differentiation of
severity in case of a penicillin allergy are essential not only
for patient safety but also as part of a strategy against an-
tibiotic resistance and healthcare costs. Also, selection of
antibiotics should be based on allergy severity. Although
some individuals report a penicillin allergy, few show clin-
ically significant severe type with hypersensitivity to an
immunoglobulin E reaction [32]. Despite its importance,
not all investigated protocols differentiate between allergy
severity and the corresponding choice of antibiotics are
handled differently. Most professional societies recom-
mend cephalosporins in case of mild allergies and clin-
damycin in case of severe allergies instead of penicillin
derivates. Vancomycin is an alternative in case of clin-
damycin resistance. However, some internal hospital pro-
tocols directly administer clindamycin, ignoring allergy
severity, while others directly use vancomycin for severe
allergies. This can be explained by the different recom-
mendations in the literature. For example, the Royal Col-
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lege of Obstetricians and Gynaecologists (RCOG) and Na-
tional Institute for Health and Care Excellence (NICE) no
longer recommend clindamycin but directly suggest van-
comycin for severe allergies. This may be explained by
their approach to Streptococcus agalacticae risk assess-
ment during labour, which does not allow enough time for
sensitivity testing, rather than standardised screening be-
fore labour [23, 26]. The use of clindamycin should be crit-
ically evaluated given a resistance rate of approximately
23% for Streptococcus agalacticae [30]. Ideally, a resis-
tance test against clindamycin would be carried out in the
case of penicillin allergy to select the most effective antibi-
otic as recommended by SGGG [9].

In September 2023, an interdisciplinary Swiss working
group launched a follow-up project to StAR, a national
governmental strategy against antimicrobic resistance,
called “StAR-3: Implementing Antimicrobial Steward-
ship”, with the goal of developing a handbook to support
Swiss acute care hospitals in implementing an Antimicro-
bial Stewardship Programme (ASP) [33]. This handbook
was published in October 2024 and suggests to the hospi-
tals to engage with the ANRESIS platform to systematical-
ly monitor the use of antibiotics in Switzerland [20]. The
data should not only be differentiated by hospital and re-
gion, but also by medical discipline to guide targeted mea-
sures.

Literature referenced

National and international guidelines are usually authored
by specific professional societies. It often remains unclear
whether (informal) consultations with other relevant ex-
perts occurred. The recommendation by Swiss Neonatol-
ogy and PIGS represents an interdisciplinary team of
neonatology and infectious paediatrics [8, 10]. The As-
sociation of the Scientific Medical Societies in Germany
(AWMF) guideline is also interdisciplinary [25]. For
Switzerland, it would be desirable to have one joint guide-
line developed by professional societies of gynaecologists,
neonatologists, midwives/nurses, infectiologists and phar-
macists according to ASP.

Not all internal protocols indicated referenced literature,
and for those, it is not possible to know which sources the
recommendations are based on. In terms of transparency
and best practice, it is advisable to have referenced litera-
ture indicated in internal protocols. Although most hospi-
tals in Switzerland refer to the guidelines of Swiss profes-
sional groups, it must be noted that both Swiss guidelines
were more than 10 years old at the time of the survey.
Therefore, the inclusion of additional literature is indis-
pensable. This additional literature can vary from hospital
to hospital, broadening the range of treatment management
in hospital internal protocols. So far, in the new SGGG
recommendations published in Summer 2024, there are no
major changes regarding the choice of antibiotics as com-
pared to the 2012 guideline, except for the clear statement
against the use of erythromycin. The updated recommen-
dations are as follows: 1% line treatment with penicillin
or amoxicillin, 2" line with cephalosporin in mild aller-
gy, and clindamycin in severe allergy with caution that
sensitivity testing towards clindamycin is mandatory. In
clindamycin-insensitive Streptococcus agalacticae, van-
comycin is the antibiotic of choice. The Swiss Society of
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Neonatology and PIGS updated their national guideline on
the management of neonates at risk of early-onset sepsis in
October 2024, and do not state any recommendations for
the choice of antibiotics for intrapartum antibiotic prophy-
laxis anymore, but rather towards the management, when
the neonate is born [10]. It remains to be seen whether
the new recommendations will lead to harmonisation in
the landscape of internal protocols. Heterogeneity among
the three language regions regarding referenced literature
is evident. The German region is more orientated towards
the German-speaking neighbouring countries.

In a 2017 survey in general medicine, 90% of respondents
supported the need for national guidelines on antibiotic use
[34]. Although not focused on obstetrics, this finding sup-
ports the conclusion of this evaluation report that national
treatment guidelines for infectious diseases are needed in
Switzerland. With the recently published One Health Ac-
tion Plan 20242027, the federal government aims to cre-
ate national treatment guidelines and increase their bind-
ing nature [35]. It is hoped that the implementation of the
“prescription guidelines” measure of the StAR programme
will also create recommendations for antibiotic use in ob-
stetrics. A first step has been taken with the new recom-
mendations on the ANRESIS website [30]. This is not on-
ly interesting from the perspective of combating antibiotic
resistance but also for potential economic changes, given
the presence of clear national guidelines instead of multi-
ple different internal protocols developed by various indi-
viduals.

Involved professions

Professional groups were recorded based on the authors
listed in the hospital internal protocols. It is not clear
whether consultations with other professional groups took
place. Some hospitals indicated that they plan to involve
more professional groups in their current revision. We
would expect university hospitals to have interdisciplinary
personnel resources available to develop interdisciplinary
internal protocols compared to smaller hospitals like re-
gional or private hospitals.

Referring to the study by Osthoff et al. [34], it may seem
surprising that pharmacists and experts in infectious dis-
eases were scarcely represented in the current survey. In
their 2017 study, those professional groups were included
in the improvement of antibiotic use in 13% and 71% of
the hospitals, respectively. By then, only 21% of the sur-
veyed hospitals had ASP teams [34]. It raises the ques-
tion of whether the inclusion of potential ASP teams is less
utilised in obstetrics.

Staff shortages (70%) and lack of financial resources
(42%) were the most cited reasons hindering the imple-
mentation of an ASP. The One Health Action Plan
2024-2027 of the Swiss government aims to assess the im-
plementation of ASPs in Swiss hospitals. Additionally, the
federal government intends to create tools to support the
implementation of stewardship programmes [35]. There-
fore, the development of ASP teams within hospital sys-
tems should improve within the next years through further
support of the Swiss government.
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Strengths and weaknesses of this study

This survey is based on a snapshot taken in March/April
2024 in Switzerland and the first of its kind, focusing on
antibiotic management during labour in obstetric wards.
Being a federalist country with different language and cul-
tural regions, a strength of this study is the inclusion of all
language regions with a similar distribution like all iden-
tified obstetric wards. The goal of the current survey was
to create an overview of the current situation and uncover
possible differences.

Nevertheless, private clinics and regional hospitals were
underrepresented. Private clinics often operate under an at-
tending doctor system, which significantly differs from the
structures of university or regional hospitals. Future analy-
ses should aim to reflect this aspect of the healthcare sys-
tem as well.

The chosen method of descriptive analysis of existing pro-
tocols regarding the three predetermined outcomes pro-
vides a good overview without explaining the reasons be-
hind the corresponding results. Future studies could em-
ploy a qualitative or mixed-method approach to understand
the motivation for certain choices regarding antibiotics, lit-
erature and involved professions.

The analysis of the received protocols poses a risk of se-
lection biases. First, we did not receive more than 50% of
internal protocols and second, not all information we want-
ed to extract was available in the protocols. For example,
not all internal protocols included the names and functions
of the individuals involved or the referenced literature. The
reason why some obstetric wards refrained from participat-
ing in this study remains unknown. Further investigation is
needed to determine if the reasons are lack of existing in-
ternal protocols, lack of time or resources, point of view to-
wards the need of participation in research or other. How-
ever, we covered more than half of the births in clinical
settings in Switzerland with the obstetric wards involved in
the study. In future studies, more characteristics of the hos-
pitals should be asked to have more insights of the impact
of the results and their generalisability.

Furthermore, the survey did not investigate whether the
protocols explicitly require an antibiogram in cases of sus-
pected penicillin allergy, especially in clinics that do not
suggest alternatives to clindamycin. Further investigations
for the correct implementation of the guidelines in hospi-
tals, including indications for intrapartum antibiotic pro-
phylaxis and administration schedule for intrapartum an-
tibiotic prophylaxis are advisable.

Conclusion and clinical implications

There is room for improvement in the interdisciplinary cre-
ation of guidelines; the inclusion of ASP teams is rec-
ommended. Expertise in gynaecology, neonatology, infec-
tious diseases, pharmacy and midwifery/nursing is needed
to provide comprehensive care in obstetric antibiotic use;
both on the wards and in joint national guideline develop-
ment. On a national level, a collaboration particularly be-
tween ANRESIS, SGGG, the Swiss midwifery association
and the Swiss Society of Neonatology is advisable.

We would recommend monitoring and reporting results
of the antenatal screening, and cases of newborns with
Streptococcus agalacticae early-onset and late-onset sep-
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sis, via a national reporting system. This reporting system
should also record the use of antibiotics and potential re-
sistance developments. The StAR One Health Action Plan
2024-2027 suggests important measures, but they also
need to be introduced in obstetrics. Streptococcus agalacti-
cae and intrapartum antibiotics need to be put on the agen-
da of ASPs and should not be neglected.

In summary, more efforts are needed to unify interdisci-
plinary collaboration from pregnancy to the discharge of
a healthy parent-child triad from the postpartum period. A
joint approach in research, education and practice is need-
ed.

Data sharing

Individual data that underlies the results reported in this ar-
ticle can be shared by the corresponding author upon rea-
sonable request, after deidentification (text, tables, figures,
and appendices).
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