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K. pneumoniae C3-R
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Infections with resistant bacteria and attributable deaths 2015

Lancet Infect Dis 2018 ahead of print Nov 5, 2018 http://dx.doi.org/10.1016/ S1473-3099(18)30605-4

33 110 (28 480–38 430) attributable deaths in EU and EEA
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RR, 71, m, Sepsis: 
No risk factors for MDRB
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Prognosis for 2050: O´Neill-Report United Kingdom

Bassetti Intensive Care Med (2017) 43:1464
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Broken Leg in India
Death in Nevada
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4/14 
Insolvent 

2019
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Braykov, Lancet Infect Dis 2014; 14: 1220–27

• 1/3 kein Fieber oder Leukozytose

• 1/2 Röntgen, Mikrobiologie: Keine Infektion

• Großer Teil der Antibiotikagaben vermeidbar:
~ 50% der AB im Krankenhaus sind unnötig

• Verbesserung des Einsatzes um 37% bei Nutzung 
von diagnostischen Möglichkeiten

ABS-Bedarf 

Empirische Therapie und Streamlining
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Inappropriate Antibiotic Usage
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14

Until now, leaders have been able to turn a blind eye 

to this problem, as new antibiotics 

have always emerged to replace older, 

increasingly ineffective ones. 

This is changing. 
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COVID und ABS

Clancy CID 15.8.2020 ahead of print 
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Drivers for Antimicrobial Resistance

• Human antimicrobial misuse

• Animal antimicrobial misuse

• Health-care transmission

• Suboptimal dosing

• Suboptimal rapid diagnostics

• Environmental contamination

• Suboptimal vaccination
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Prediction of a Prophet

„Penicillin should only be used
if there is a properly diagnosed reason
and, if it needs to be used, 
use the highest possible dose 
for the shortest time necessary. 
Otherwise antibiotic resistance will develop”.

By Official photographer - http://media.iwm.org.uk/iwm/mediaLib//32/media-32192/large.jpg

This is photograph TR 1468 from the collections of the Imperial War Museums., Public Domain, https://commons.wikimedia.org/w/index.php?curid=24436974

Alexander Fleming, 1945
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Antimicrobial Stewardship Program - A Definition

• An ongoing effort by a health care institution to optimize 
antimicrobial use among hospitalized patients in order 

- to improve patient outcomes, 

- ensure cost-effective therapy, 

- and reduce adverse sequelae of antimicrobial use,

- including antimicrobial resistance
MacDougall C, Polk ER. Clin Microbiol Rev 2005, 18: 638- 56

ESGAP (European Study Group for Antimicrobial Stewardship) 

Dyar, CMI 2017;23:793
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1989-1994 

WHO-Project  

„Health and Hospital“

Bottom Up-Project 
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1998-2000: Projekt „ABS-AntiBiotikaStrategien“

• Ziele:
- Erfassung und Weiterentwicklung

der “Antibiotikakultur” in 
Krankenanstalten

- Optimierung der 
Patientenbetreuung bei 
Prophylaxe und Therapie

- Reduktion von Resistenzen und 
Kosten

• Auftraggeber: BM für Gesundheit
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2006-2009: EU Projekt „ABS International“

• 11 Partner aus 9 EU Mitgliedsstaaten

- Österreich, Belgien, Deutschland, Italien, Ungarn, Tschechische Republik, 
Polen, Slowenien und Slowakei

• Projektdauer: 09/2006 – 02/2009 (2,5 Jahre)

• Gesamtbudget: EURO 1,3 Mio.

• EU-Förderung: 60%
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http://www.premierinc.com/safety/topics/guidelines/downloads/CID-Guideline-Antibiotic-

Stewardship_b.pdf

2007

http://www.premierinc.com/safety/topics/guidelines/downloads/CID-Guideline-Antibiotic-Stewardship_b.pdf
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2016
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Empfohlene Indikatoren
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Nationale Initiativen
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BMJ Open 2015;5:e006916

• Between 1999 and 2010:
QI Surgery  (AB prophylaxis) improved from 59% to 71%, 
QI Parenteral/Oral Switch from 0.72 to 0.97
QI DDD (Mean number of DDDs/100 PD) from 96 to 64
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IfSG - Gesetz zur Verhütung und Bekämpfung von 
Infektionskrankheiten beim Menschen (Infektionsschutzgesetz)
Änderung 2011

§ 23 IfSG Nosokomiale Infektionen; Resistenzen; Rechtsverordnungen durch die 
Länder

(4) Die Leiter von Krankenhäusern und von Einrichtungen für ambulantes Operieren haben 
sicherzustellen, dass die vom Robert Koch-Institut nach § 4 Absatz 2 Nummer 2 Buchstabe b 
festgelegten nosokomialen Infektionen und das Auftreten von Krankheitserregern mit 
speziellen Resistenzen und Multiresistenzen fortlaufend in einer gesonderten Niederschrift 
aufgezeichnet, bewertet und sachgerechte Schlussfolgerungen hinsichtlich erforderlicher 
Präventionsmaßnahmen gezogen werden und dass die erforderlichen 
Präventionsmaßnahmen dem Personal mitgeteilt und umgesetzt werden. 
Darüber hinaus haben die Leiter sicherzustellen, dass die nach § 4 Absatz 2 Nummer 2 
Buchstabe b festgelegten Daten zu Art und Umfang des Antibiotika-Verbrauchs fortlaufend 
in zusammengefasster Form aufgezeichnet, unter Berücksichtigung der lokalen 
Resistenzsituation bewertet und sachgerechte Schlussfolgerungen hinsichtlich des 
Einsatzes von Antibiotika gezogen werden und dass die erforderlichen Anpassungen des 
Antibiotikaeinsatzes dem Personal mitgeteilt und umgesetzt werden. Die Aufzeichnungen 
nach den Sätzen 1 und 2 sind zehn Jahre nach deren Anfertigung aufzubewahren. Dem 
zuständigen Gesundheitsamt ist auf Verlangen Einsicht in die Aufzeichnungen, Bewertungen 
und Schlussfolgerungen zu gewähren. 

http://www.sozialgesetzbuch-sgb.de/ifsg/1.html
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Two Slovenian rules (in pdf of the Slovenian Official Journal) regulating antimicrobial 

stewardship (consumption surveillance and rational use including guidelines). 
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Thomas P. Van Boeckel et al. Science 2017;357:1350-1352

Pigs in cages, 
Quanzhou, China. 
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Lancet Infect Dis 2016;16:161-68

Lancet Infect Dis 2018;18:256

• In November 2016, the Chinese government decided to ban the use of colistin 

as a feed additive on livestock farms. 

“it is too late for the patients already dying 

of resistant infections”
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Lancet Infect Dis 2016;16:161-68

Lancet Infect Dis 2018;18:256

• In November 2016, the Chinese government decided to ban the use of colistin 

as a feed additive on livestock farms. 

“it is too late for the patients already dying 

of resistant infections”

MCR-1 
detected worldwide
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• Preauthorization (PA) and postprescription audit and review (PPR)

• Targets: Vancomycin, piperacillin-tazobactam, antipseudomonal carbapenems

• Median time dedicated to the stewardship interventions varied, 5-19h/week

• Overall antibiotic use decreased during PPR compared with historical controls 
(mean days of therapy/1000 pt-days, 925.2[109.8] vs 965.3[109.4];
mean difference,−40.1; 95% CI,−71.7 to −8.6)

2019;2(8):e199369.doi:10.1001/jamanetworkopen.2019.9369
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• Pharmacist-driven, prospective audit and feedback strategy for antimicrobial stewardship on 
the basis of a range of improvement science and behavioural principles
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Outcome ABS Südafrika 

• mean DDD/100 PD after intervention: 101·38 (93·05–109·72) to 83·04 (74·87–91·22) (p<0·0001).
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1. Questioning the need for urine cultures; 

2. Ensuring proper culturing technique; 

3. Recording an accurate penicillin drug allergy history; 

4. Encouraging the prompt transition from IV to oral antibiotics

5. Initiating an antibiotic timeout.
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Arulkumaran Int Care Med 2020
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Valiquette et al CID 2007

ASP targeting adverse effects: 
Clostridium difficile
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Lancet Infect Dis 2017; 17: 194–206
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Arulkumaran Int Care Med 2020
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Effekt ID-Beratung
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Auswirkung „Pencillinallergie“

• Retrospektive Kohortenstudie 51,582 „Penicillinallergie“

• Ø 0.59 mehr Aufenthaltstage (9.9%; 95% CI, 0.47-0.71)

• Signifikant häufiger 
- Fluorochinolone, Clindamycin, Vancomycin (P < .0001) 

• Häufiger Infektionen in „Allergiekohorte“ 
- C difficile 23.4% (95% CI, 15.6% to 31.7%)

- MRSA 14.1% (95% CI, 7.1% to 21.6%)

- VRE 30.1% (95% CI, 12.5% to 50.4%)
Macy, J Allergy Clin Immunol 2014;133:790

• Auswirkung auf Patientensicherheit, da oft nicht die wirksamsten Antibiotika 
verwendet werden können; OR für SSI bei Alternativ-Antibiotika: 1.1

 Austestung zumindest vor großen Operationen?!

• 112 - 124 Patienten benötigen Evaluation, um 1 SSI zu verhindernBlumenthal, Clinical Infectious Diseases® 2017;XX(00):1



© AWF

Stewardship-Intervention Allergy Testing
AAT-AMS allowed AAL de-labeling in 98 (83%) patients—

56% (55/98) with all AALs removed.
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Algorhythmus Penicillinallergie

Schulz-Stübner Krankenhaushygiene up2date 2019; 14 (3): 327–339
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Cutoff < 3: Negative predictive value 96,3%
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Rasche Diagnostik und deren Auswirkung

Banerjee, CID 2015;61(7):1071

• Erregeridentifizierung in 1,3 statt in 22,3 Stunden 

• Raschere Therapie-Anpassung und De-Eskalation

• Weniger Breitspektrumpräparate verwendet
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prospective cohort study; period of 1 year

• However, interpretation should always be 
integrated in the clinical context as there is 
possibility for false positive/negative results

• Not all microbes included - M. tuberculosis!
• Oft auch noch nach AB-Beginn hilfreich
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• Length of hospital stay shorter 
(3 vs. 7.5 days, p = 0.0002) 

• Optimal AB started earlier 
(hospital day 1 vs. 2, p < 0.0001). 

• More patients discharged without AB 
after introduction of the FilmArray GI 
panel (14.0% vs. 4.5%; p < 0.001).
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Letalität bei 8d vs 15 d Therapie ident
Recurrence ident

Trend zu weniger Resistenzentwicklung zu MDRGNB
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• Reduction in antibiotic days 

• Shorter length of stay on the regular ward 

• Shorter length of stay on the intensive care unit 

• Shorter duration of mechanical ventilation 

• Fewer patients at risk for antibiotic resistant or C. difficile infection 

• Total costs in the PCT-group compared to standard care: reduced by 
- 26.0% in sepsis (−$11,311 per patient)

- 17.7% in LRTI (−$2,867 per patient)
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Transatlantic Taskforce on Antimicrobial Resistance 

(TATFAR)

Report on the modified Delphi process for common structure 

and process indicators for hospital antimicrobial stewardship 

programmes

Draft Authors: Lori A. Pollack, Diamantis Plachouras, Heidi Gruhler, Ronda Sinkowitz-Cochran

8/27/2014

• Seventeen “core” indicators

essential to characterise core 

aspects of ASP programmes

• Sixteen “supplemental” indicators 

•Domains

•Infrastructure

•Policy and practice

•Monitoring and feedback
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CORE Indicators for hospital antimicrobial stewardship programs

Infra

stru

ctur

e

1. Does your facility have a formal antimicrobial stewardship programme accountable for ensuring appropriate antimicrobial use? 

2.
Does your facility have a formal organizational structure responsible for antimicrobial stewardship (e.g., a multidisciplinary 

committee focused on appropriate antimicrobial use, pharmacy committee, patient safety committee or other relevant structure)?

3.
Is an antimicrobial stewardship team available at your facility (e.g., greater than one staff member supporting clinical decisions to 

ensure appropriate antimicrobial use)? 

4. Is there a physician identified as a leader for antimicrobial stewardship activities at your facility?

5. Is there a pharmacist responsible for ensuring antimicrobial use at your facility?

6.
Does your facility provide any salary support for dedicated time for antimicrobial stewardship activities (e.g., percentage of full-

time equivalent (FTE) for ensuring appropriate antimicrobial use)?

7. Does your facility have the IT capability to support the needs of the antimicrobial stewardship activities?

Poli

cy 

and 

Prac

tice

8. Has your facility produced a cumulative antimicrobial susceptibility report in the past year?

9.
Does your facility have facility-specific treatment recommendations based on local antimicrobial susceptibility to assist with 

antimicrobial selection for common clinical conditions?

10.
Does your facility have a written policy that requires prescribers to document in the medical record or during order entry a dose, 

duration, and indication for all antimicrobial prescriptions?

11.
Is it routine practice for specified antimicrobial agents to be approved by a physician or pharmacist in your facility (e.g., pre-

authorization)?

12.
Is there a formal procedure for a physician, pharmacist, or other staff member to review the appropriateness of an antimicrobial

after 48 hours from the initial order (post-prescription review)?

Moni

torin

g 

and 

Feed

back

13. Are results of antimicrobial audits or reviews communicated directly with prescribers?  

14. Does your facility monitor if the indication is captured in the medical record for all antimicrobial prescriptions?

15. Does your facility audit or review surgical antimicrobial prophylaxis choice and duration?

16.
Does your facility monitor antimicrobial use by grams [Defined Daily Dose (DDD)] or counts [Days of Therapy (DOT)] of 

antimicrobial(s) by patients per days?

17.
Has an annual report focused on antimicrobial stewardship (summary antimicrobial use and/or practices improvement initiatives) 

been produced for your facility in the past year?
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Kostenentwicklung in ABS-Programm

Standiford, Infect Control Hosp Epidemiol 2012;33(4):338
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• Kriterien: 
clinical outcomes, adverse events, costs, and bacterial resistance rates

• Interventionen:

- Empirical therapy according to guidelines, 

- de-escalation of therapy, 

- switch from intravenous to oral treatment, 

- therapeutic drug monitoring, 

- use of a list of restricted antibiotics,  

- bedside consultation 

• the overall evidence showed significant benefits for one or more of the four outcomes
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ABS und Antibiotikaresistenz

• 32 Studien mit > 9 Millionen Pflegetagen

• Abnahme von Kolonisation und Infektion mit 

- Gramnegativen MRE -51%

- ESBL -48%

- MRSA -37%

- C. difficile -32%

• Besonders wirksam in Kombination mit Infektionskontrolle und Händehyiene

• Kein Impact auf VRE und Chinolon- und Aminoglykosid-resistenten 
gramnegativen Bakterien

Baur, Lancet Inf Dis online 16. Juni 2017
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ABS und MR GN-Bakterien
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Bedside Consultation
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Cochrane 2017

• 29 RCTs provide high-certainty evidence that

- interventions are effective in increasing compliance with antibiotic policies and 

- in reducing duration of antibiotic treatment safely: 1.95d

- without an increase in mortality

• Additional trials comparing antibiotic stewardship with no intervention are

unlikely to change our conclusions

Cochrane Database of Systematic Reviews 2017, Issue 2. Art. No.: CD003543.

DOI: 10.1002/14651858.CD003543.pub4.
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“Insanity is doing the same thing 
over and over again 

and expecting different results”
Albert Einstein


