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Abstract

Purpose Antimicrobial resistance poses a major threat to human health globally and antibiotic overuse is a main driver
of resistance. Antimicrobial stewardship (AMS) was developed to improve the rationale use of antibiotics. The Choosing
Wisely campaign was initiated to ameliorate medical practice through avoidance of unnecessary diagnostic and therapeutic
procedures. Our objective was to give an overview on the Choosing Wisely recommendations related to AMS practices from
a selection of different countries in order to define future needs.

Methods We evaluated the seven countries already analyzed for Choosing Wisely recommendations related to topics of
infectious medicine before. Finally, we included five of the former countries (Australia/New Zealand, Canada, Italy, Switzer-
land, and USA) and Germany with easily accessible recommendations and selected those related to six categories of AMS
as following: diagnostics, indication, choice of antiinfective drugs, dosing, application and duration of therapy.

Results In total, 213 recommendations could be extracted related to AMS for the six countries and were matched to the
chosen categories. Interestingly, no recommendations were found for the category “dosing.” Topics related to indication
and diagnostics were most frequently found with 85 and 78 recommendations, respectively. Perioperative prophylaxis was
a frequently addressed issue — both related to application, indication and duration. Avoiding antibiotic treatment of asymp-
tomatic bacteriuria and upper respiratory tract infections were central topics of all countries.

Conclusion AMS is an important strategy to fight increasing resistance and is frequently addressed by Choosing Wisely
recommendations of different countries. Similar issues are considered important in the selected countries.

Keywords Choosing wisely - Antimicrobial stewardship - Antimicrobial resistance - Pretest probability - Indication -
Antibiotic overuse

Introduction

Antimicrobial resistance poses a major threat to human
health globally and antibiotic overuse is a main driver of
resistance [1, 2]. It is estimated that drug-resistant infections
will increase dramatically in the coming decades without
interventions [3]. WHO and other groups agree that a global
action is necessary [4].
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Antimicrobial stewardship (AMS) has been developed
to improve the rationale use of antibiotics and guidelines
related to its implementation have been published in several
countries [5, 6].

The Choosing Wisely campaign — initiated in 2012 in the
USA—was started to ameliorate medical practice through
avoidance of unnecessary diagnostic and therapeutic proce-
dures and has emerged nowadays in over 25 countries [7, 8].
Many multinational Choosing Wisely recommendations are
related to the overuse of antibiotics and in Canada a cam-
paign “Using antibiotics wisely” for the primary sector was
implemented [9]. Nevertheless, a comprehensive review of
Choosing Wisely recommendations related AMS strategies
is missing.

Our objective was to give an overview on Choosing
Wisely recommendations related to AMS practices of
a selection of different medical societies and countries.
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Hereby, we adapted our search to the different AMS catego-
ries as described by the guidelines for AMS rounds, namely
diagnostics, indication, application, duration, choice of drug
and dosing [6].

Methods

For this narrative review, it was decided to relate to the
review written in 2015 [10]. The seven countries (Aus-
tralia/New Zealand, Canada, Italy, Japan, The Netherlands,
Switzerland and USA) evaluated in 2015 were chosen
again. All Choosing Wisely recommendations of the seven
countries and Germany were searched for those related to
antimicrobial stewardship and a rational use of antiinfec-
tive agents. After the initial evaluation, however, Japan and
the Netherlands had to be excluded as there were no clear
recommendations to be found (Japan) or there was no col-
lection of all recommendations which was easily accessible
(Netherlands).

According to the German AWMEF guideline antimicrobial
stewardship, there are six categories for the rational use of
antimicrobial agents during ward rounds: diagnostics, indi-
cation, choice of antiinfective drugs, dosing, application and
duration of therapy [6]. We, therefore, sought to classity the
international Choosing Wisely recommendations as well as
the German recommendations according to these keywords.

Results

In total, 213 Choosing Wisely recommendations concern-
ing AMS of the six countries could be listed for this review
(see Tables 1, 2, 3, 4, and 5). They were derived from 85
different societies and associations from Australia/New Zea-
land, Canada, Germany, Italy, Switzerland and the USA. In
each country, a substantial part of the recommendations was
released by non-infectious diseases (non-ID) societies. Inter-
estingly, Germany is the only country with recommendations
made only by the internal medicine societies.

Categorizing them according to their respective topic,
most recommendations could be found for “indication”
(n=85, 40%) and “diagnostics” (n="78, 37%). Issues that
were addressed within the category “indication” by all six
countries were avoiding antibiotic treatment in asympto-
matic bacteriuria or upper respiratory infections with mostly
viral origin. In addition, recommendations against antibiot-
ics for mild-to-moderate sinusitis and against the treatment
of microbiological results of superficial wound swaps were
also frequently found.

Another central issue was the prophylactic use of anti-
biotics. In this respect, not only surgical prophylaxis was
addressed but also antibiotic prophylaxis in neutropenic

@ Springer

patients, travelers’ diarrhea, or acute burn injuries. Moreo-
ver, prophylactic use of antibiotics could also be categorized
in “application” (when to give prophylactic substances if
indicated) and “duration” (especially not to prolong surgical
prophylaxis).

Results for “diagnostics” were much more diverse com-
paring the different countries. Avoiding urine cultures with-
out symptoms of urinary tract infections was recommended
most frequently within this category in four of the countries
studied. This was followed by the recommendations not to
test for C. difficile colitis in patients without diarrhea and
not to obtain radiographic imaging in acute rhinosinusitis.

Much less recommendations were to be found for the
other four categories. Worth mentioning for “choice of anti-
infective drug” is the request to question anamnestic penicil-
lin allergy and the cautious use of fluoroquinolones. Within
“application” several countries recommend the oral use of
antibiotics whenever possible. For the category “dosing”,
no recommendations could be found which is interesting as
the dosage of antibiotics is an important AMS topic. Con-
sequently, there is no table for this category.

Overall, most of the recommendations advise against
certain diagnostic or therapeutic measures (200/213, 94%)
Germany keeps an exceptional position here: all positive rec-
ommendations listed for the review are from this country. In
addition, recommendations within the six countries studied
concentrate on similar fields and also gaps in recommenda-
tions are alike.

Discussion

In light of increasing bacterial resistance globally [1], we
aimed to analyze the implementation of antimicrobial stew-
ardship goals within the simple Choosing Wisely recom-
mendations internationally. For this review, a substantial
number of recommendations concerning AMS could be
listed screening six countries.

For all countries and societies assessed, it can be stated
that “indication” is central in AMS for both diagnostic meas-
ures and antiinfective therapy. For “diagnostics”, an impor-
tant issue found in many recommendations is the “pretest”
probability, i.e., what is the likelihood for an infection in
the respective patient [11]. To truly understand the result
of a test and properly diagnose a patient, we must use pre-
test probability. In interpreting microbiological results, it
is frequently stressed that a differentiation has to be made
between colonization and infection and that viral infections
are not to be treated with antibiotics. These are important
issues that can be found in many national and international
guidelines concerning AMS or certain infections [5, 6, 12].
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Table 1 (continued)

Country

Society

Recommendation

Topic

United States of America

Group B Streptococcus Do not perform 3rd trimester Group B streptococcus (GBS) culture  Society for Maternal-Fetal Medicine

in patients with GBS bacteriuria during pregnancy

Public Health Physicians of Canada Canada

Do not do unnecessary screening tuberculin skin tests (TSTs)

Mycobacterium tuber-

culosis

Australia and New Zealand

Australasian Chapter of Sexual Health Medicine

Do not test for ureaplasma species in asymptomatic patients

Ureaplama spp.

*For the exact wording of the Societies' recommendations, refer to the original recommendations

*#*Recommendation listed in two or more tables

Repeating them in the simple Choosing Wisely recommen-
dations seemed important for all countries included in this
review.

A broad consensus could also be found concerning sur-
gical prophylaxis. The incorrect timing, false indication
and prolongation — shown to be associated with acute kid-
ney failure and Clostridioides difficile infection but with
no reduction in the incidence of surgical site infections,
seems to be a problem in all countries studied [13, 14].
Despite increasing efforts in adjusting indication and dura-
tion of perioperative prophylaxis, there is still much mis-
use of antibiotics after surgical procedures. A fact which
most likely reflects not only a lack of knowledge but also
uncertainty and concern regarding the surgical outcome
[15, 16]. Here another aspect of AMS is in demand: the
psychological point which extends beyond simple recom-
mendations. A rationale use of antibiotics often implies a
behavioural change [17-20].

Surprisingly, no recommendations were found concerning
“dosage” — a gap that should maybe lead to the creation of
new recommendations. Reasons for this might be the diffi-
culty of a dosage specification which is dependable on many
variables (kidney function, body mass index and others). In
addition, the dosage of antibiotic substances is also depend-
ent on the microbiological resistance testing with e.g. patho-
gens tested as “increased dosage” [21]. With regard to the
continuous application of f-lactam antibiotics, recommenda-
tions are probably missing as there is still a discussion about
a gap of evidence for patient-centered endpoints [22, 23].

Almost all recommendations listed here were negative
ones, i.e., advising against a certain measure. This reflects
the original idea of the Choosing Wisely campaign to rather
avoid unnecessary interventions [8]. It also fits the AMS
notion — given the current habit in antibiotic use, doing less
is often the advice to clinicians in stewardship interventions
[24]. Germany represents an exception with its “Klug entsc-
heiden” initiative publishing negative and positive recom-
mendations [25].

Another interesting point was the finding that recommen-
dations of all six countries concerned similar topics. This is
most likely due to the fact that six industrial countries were
chosen with very similar socio-economic status and simi-
lar health care systems. Recommendations in low-income
countries conceivably would have been different with health
care problems which differ substantially to the ones seen
in the countries chosen for the review. A specific guidance
for setting up AMS in low- and middle-income countries is
discussed [26].

This leads to a limitation of our review, the selection
of the six countries. We had decided to concentrate on the
countries which participated in the Choosing Wisely initia-
tive from the beginning and were evaluated for the review
published a few years ago [10]. However, in recent years

@ Springer
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Table 3 Recommendations on choice of antiinfective drugs

Topic

Recommendation

Society

Country

Aminoglycosides

Broad spectrum antibiotics

Cephalosporins

Drug interactions

Fluoroquinolones

Other

Penicillin Allergy

Do not prescribe aminoglycosides for
synergy to patients with bacteremia
or native valve infective endocarditis
caused by Staphylococcus aureus

Do not administer broad-spectrum antibi-
otics without assessing the appropriate-
ness of treatment at baseline and the
possibility of de-escalation each day*

In patients with neutropenic fever (neu-
trophils <0.5 G/L or< 1 G/L with a
decreasing tendency), empiric therapy
with broad-spectrum antibiotics should
be started after taking 2 independent
blood cultures and without delay due to
further diagnostics**

In patients with the clinical picture of
severe bacterial infection, antibiotics
should be administered rapidly after
sample assay and the regimen should be
reevaluated regularly**

Oral cephalosporins should not be used
for initial therapy in community-
acquired pneumonia (CAP)

Do not use strong CYP3A4 and P-gly-
coprotein inhibitors or inducers with
Direct Oral Anticoagulants (DOACs)
and periodically assess the medication
regimen for such drug-drug interactions

Certain opioids should not be combined
with clarithromycin and other inhibitors
of cytochrome 3A4

Rifampicin interacts with many drugs. It
should especially not be administered
concomitantly with DOACs

Combination therapy of citalopram/esci-
talopram and macrolides should not be
used

Do not use fluoroquinolone antibiotics
in empiric therapies, even if for severe
infections, but use antibiotics with less
impact on antibiotic resistance phenom-
enon and with less side effects™*

In patients with pneumonia, therapy
should be given according to assign-
ment to one of the three forms (severity
grades) in the emergency department

Do not overuse non-beta lactam anti-
biotics in patients with a history of
penicillin allergy, without an appropriate
evaluation

Do not prescribe alternate second-line
antimicrobials to patients reporting
non-severe reactions to penicillin when
beta-lactams are the recommended first-
line therapy

Association of Medical Microbiology and
Infectious Disease

Australian and New Zealand Intensive
Care Society

Canadian Society of Hospital Pharmacists
Swiss Society for Intensive Care Medicine

German Society for Internal Medicine
(DGIM)

German Society for Infectious Diseases
(DGI)

German Society for Pneumology and
Respiratory Medicine

American Society of Consultant Pharma-
cists

German Society for Internal Medicine
(DGIM)

German Society for Internal Medicine
(DGIM)

German Society for Internal Medicine
(DGIM)

Italian Multidisciplinary Society for
Infection Prevention in Health Care
Organizations

American Urological Association
American Urogynecologic Society

German Society for Internal Medicine
(DGIM)

Canadian Society of Allergy and Clinical
Immunology

American Academy of Allergy, Asthma
and Immunology

Association of Medical Microbiology and
Infectious Disease

Canada

Australia and New Zealand

Canada
Switzerland
Germany

Germany

Germany

United States of America

Germany

Germany

Germany

Italy

United States of America
United States of America

Germany

Canada
United States of America

Canada

*For the exact wording of the Societies' recommendations, refer to the original recommendations

**Recommendation listed in two or more tables
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Table 5 Recommendations on duration of therapy

Topic Recommendation

Society Country

Discontinuation of antibi- Do not continue antibiotics beyond 72 h in
otic treatment hospitalized patients unless patient has
clear evidence of infection*

Unnecessarily long antibiotic therapy
should be avoided

Perioperative Prophylaxis Never administer antibiotics for periop-
erative prophylaxis beyond 24 h after
surgery. Antibiotic prophylaxis should be
limited to the perioperative period. The
choice to continue prophylaxis beyond
the first 24 postoperative hours is not
justified**

Do not continue antibiotics used for surgical
prophylaxis after the patient has left the
operating room*/**

Society for Healthcare Epidemiology of United States of America

America

Canadian Society of Hospital Pharmacists ~ Canada

German Society for Internal Intensive Care Germany
and Emergency Medicine

The Italian Association of Doctors of the Italy
Hospital Directions

The Italian Society of Hygiene, Preventive  Italy
Medicine and Public

Health

German Society for Infectious Diseases Germany
(DGI)

Swiss Society for Infectious Diseases Switzerland

AAGL United States of America

American Society for Metabolic and Bari-  United States of America

atric Surgery
Society for Healthcare Epidemiology of United States of America

America

*For the exact wording of the Societies' recommendations, refer to the original recommendations

*#*Recommendation listed in two or more tables

many more countries began the establishment of Choosing
Wisely recommendations. But an overview of all possible
countries would have exceeded the scope of this study.

For the review, we did not address prophylaxis regard-
ing central venous catheters or even more important urine
catheters. This is an important AMS issue as well, but how-
ever represents a large overlap with clinical hygiene and was
therefore left out.

Conclusions

AMS is an important strategy to combat increasing anti-
biotic resistance. The Choosing Wiselycampaign addresses
multiple topics related to AMS and might be a helpful
instrument to attract attention for improving the implemen-
tation of AMS.

This work is dedicated to the 50th anniversary of
Infection.
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