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“Microbes are educated to 
resist penicillin and a host of 
penicillin-fast organisms is bred 
out…
In such cases, the thoughtless 
person playing with penicillin is 
morally responsible for the 
death of the man who finally 
succumbs to infection with the 
penicillin-resistant organism.  I 
hope this evil can be averted.”

Birth of Antimicrobial Stewardship

Fleming A. New York Times. 26 June 1945:21.



Without intervention…..by 2050

Bassetti M et al. Intensive Care Med. 2017 Jul 21. doi: 10.1007/s00134-017-4878-x



How has antimicrobial resistance 
developed?

• Antimicrobial resistance is a natural phenomenon 

• Overuse, misuse and inappropriate use of antibiotics

• The delivery of more complex health care requiring longer 
use of antibiotics 

• Prolonged hospitalisation 

• The implications of surgical procedures undertaken overseas 

• Resistant pathogens can now spread easily
− during hospitalisation if infection prevention is poor

− potential for cross-border transmission through increased travel.



Why target antimicrobials?

 30% of hospitalized patients at any given time receive  
antimicrobials

 1/3 – 1/2 are inappropriate or unnecessary

 Leads to

 Antibiotic Resistance

 Increased morbidity/mortality

 Collateral damage, e.g., C. difficile

 Increased costs

 “Antimicrobial use is the key driver of resistance. This  
selective pressure comes from a combination of  
overuse… and also from misuse.”

-WHO Global Strategy for Containment of Antimicrobial Resistance, 2000.
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Estimates of Burden of Antibacterial Resistance

Antimicrobial Resistance
Global Report on Surveillance 2014

European Union
population 500m

25,000 deaths per year  

2.5m extra hospital days

Overall societal costs

(€ 900 million, hosp. days)

Approx. €1.5 billion per year

Source: ECDC 2007

United States
population 300m

>23,000 deaths

>2.0m illnesses

Overall societal costs

Up to $20 billion direct

Up to $35 billion indirect

Source: US CDC 2013

Thailand
population 70m

>38,000 deaths

>3.2m hospital days

Overall societal costs

US$ 84.6–202.8 mill. direct

>US$1.3 billion indirect

Source: Pumart et al 2012

Global information is insufficient to show complete disease burden impact and costs







OPTIMISE HEALTHCARE COSTS



Antibiotic resistance: 
a problem globally…

2014: WHO Global Report on Surveillance
• Very high rates of resistance observed for common 

bacteria that cause healthcare associated and 
community-acquired infections in all WHO regions 

• Significant gaps in surveillance

• Urgent need to strengthen collaboration on global 
surveillance to address antimicrobial resistance 
(AMR). 

May 2015
• World health assembly endorses global action plan 

to tackle AMR.

September 2016 
• 193 countries sign UN Declaration to take action on 

AMR, reaffirming their commitment to develop 
national action plans on AMR, based on the global 
action plan. 

6. World Health Organization 2014 . Antimicrobial Resistance: Global Report on Surveillance. 

http://www.who.int/drugresistance/documents/surveillancereport/en/ Last accessed 21/9/14

7. http://www.who.int/antimicrobial-resistance/global-action-plan/en/

8. http://www.who.int/mediacentre/news/releases/2016/commitment-antimicrobial-resistance/en/

http://www.who.int/drugresistance/documents/surveillancereport/en/
http://www.who.int/antimicrobial-resistance/global-action-plan/en/
http://www.who.int/mediacentre/news/releases/2016/commitment-antimicrobial-resistance/en/


*National data means data obtained from official sources, but not that data necessarily are representative for the populationor country as a whole

Available National Data* on Resistance for Nine
Selected Bacteria/Antibacterial Drug Combinations, 2013







Limited research and Data





6 main concepts for antibiotic use in criticallyill
patients

• Impact on bacterial resistance

• Risk stratification

• Combination

• Drug optimization

• De-escalation

• Duration

https://www.brainyquote.com/quotes/hippocrates_132961


Misuse of antibiotics

• An antibiotic is not used when it could 
improve healthUnderuse

• An antibiotic is not indicated e.g. non 
bacterial infections 

Unnecessary
use

• Incorrect timing, choice, dose, route, or 
duration

Inappropriate 
use



WHAT ARE THE DRIVERS FOR THE USE
AND MISUSE OF ANTIBIOTICS?

BSAC : Antimicrobial stewardship from principals to practice 
2018 British Society for Antimicrobial Chemotherapy



BSAC : Antimicrobial stewardship from principals to practice 
2018 British Society for Antimicrobial Chemotherapy



What are the Goals of Antimicrobial Stewardship?

• Antimicrobial stewardship is an organizational or healthcare system-wide approach to 
promoting and monitoring judicious use of antimicrobials to preserve their future 
effectiveness1,2

• Antimicrobial stewardship is a key strategy to overcome resistance by the careful and 
responsible management of antimicrobial use

• 1. British Society for Antimicrobial Chemotherapy. A Practical Guide to Antimicrobial Stewardship in Hospitals. 
Available at: http://bsac.org.uk/news/practical-guide-to-antimicrobial-stewardship-in-hospitals/. Last accessed 
September 29, 2015.

Right agent

Right dose

Right time

Appropriate 
duration

Cure or prevent 
infection

Prevent 
emergence of 

resistance

Reduce 
healthcare 

costs 

EFFECTIVE ANTIMICROBIAL STEWARDSHIP

http://bsac.org.uk/news/practical-guide-to-antimicrobial-stewardship-in-hospitals/


Key Components of an Antimicrobial 
Stewardship Program

• A multidisciplinary antimicrobial stewardship program should include:
– Infectious diseases physician and pharmacist and other key stakeholders as determined 

by the institution

– Policy statement

– Physician-directed or supervised multidisciplinary program with a minimum of one or 
more members trained in antimicrobial stewardship

• Two core strategies were recommended
– Prospective audit with intervention and feedback

– Formulary restriction and authorization

• Other recommended strategies
– Education

– Guidelines and clinical pathways

– Order forms

– Streamlining/de-escalation

– Dose optimization

– Intravenous-to-oral conversion

• British Society for Antimicrobial Chemotherapy. A Practical Guide to Antimicrobial Stewardship in Hospitals. Available at:
http://bsac.org.uk/news/practical-guide-to-antimicrobial-stewardship-in-hospitals/. Last accessed September 29, 2015.

http://bsac.org.uk/news/practical-guide-to-antimicrobial-stewardship-in-hospitals/


An Atmosphere for Change

AWARENESS

OF THE LOCAL PERFORMANCE GAP

Patient

Medical Staff

Administrative Support

EXPERIENCE

WITH SIMILAR IMPROVEMENT EFFORTS

Hospitalist Quality Officer

Multidisciplinary Team Members

Success Stories From Other Institutions

EVIDENCE

TO TRANSLATE INTO PRACTICE

“Bedside” Teaching

Didactic Teaching Sessions

Local Expertise in Disease Literature

WORKPLACE CULTURE

READY TO ACCEPT CHANGE

Task Load

Culture of Improvement

Culture of Negative Expectations

“Definition” of Improvement
It is NOT…
yelling at people to work harder, faster, or safer
creating order sets or protocols and then failing to monitor their use or effect
traditional Quality Assurance



How best can we achieve these goals?
The Challenge

• How to initiate and improve 
antibiotic stewardship 
efforts

• Proving that it works

– Clinical outcomes

– Decrease resistance

• Changing the antibiotic 
prescribing culture

• Hardwiring the process

• Continuing to show financial 
benefit to maintain funding 
and support of efforts



The Problem with Antimicrobial 
Stewardship

• Everyone thinks they know what it is

But who knows what it should be?

– Which strategies are most effective?

– How to assess their effectiveness?

Complex problem



Antimicrobial Stewardship Team
Multidisciplinary Team Approach to Optimizing Clinical Outcomes*

Hospital
Epidemiologist

Infection
Prevention

Medical
Information
Systems

Microbiology
Laboratory

Infectious
Diseases 

Director,
Quality

Chairman,
P&T
Committee

Partners in 
Optimizing(physicians)
Antimicrobial Use such as
ED, hospitalists, intensivists
and surgeons

Hospital and Nurse
Administration

ASP Directors
• Cl. Pharmacist

• Physician Champion

Clinical
Pharmacy
Specialists

Decentralized
Pharmacy
Specialist

Clin lnfect Dis 2007;44:159-177. *based on local resources

Infection Prevention and Epidemiology



CDC Antibiotic Treatment in Hospitals: 
Core Elements

1. Leadership commitment:  Dedicate necessary human, financial, and IT 
resources

2. Accountability: Appoint a single leader responsible for program 
outcomes-this is usually a physician

3. Drug expertise: Appoint a single pharmacist leader to support improved 
prescribing

4. Act: Take at least one prescribing improvement action, such as “antibiotic 
timeout”

5. Track: Monitor prescribing and antibiotic resistance patterns

6. Report: Regularly report to interdisciplinary team the prescribing and 
resistance patterns, and steps to improve

7. Educate: Offer team education about antibiotic resistance and improving 
prescribing practice

Centers for Disease Control and Prevention. MMWR. March 2014. 63; 194-200.



ELEMENTS OF AN  EFFECTIVE ANTIMICROBIAL STEWARDSHIP PROGRAM

“The ultimate difference between a 
company and its competition is, in fact, 
the ability to execute.”

- Larry Bossidy

One size does 
not fit all



Core indicators - Infrastructure
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 appropriate 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?



8. Does your facility have facility-specific treatment 
recommendations based on local antimicrobial susceptibility to 
assist with antimicrobial selection for common clinical conditions?

9. Does your facility have a written policy that requires prescribers to 
document an indication in the medical record or during order 
entry for all antimicrobial prescriptions?

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

11. Is there a formal procedure for a physician, pharmacist, or other 
staff member to review the appropriateness of an antimicrobial at 
or after 48 hours from the initial order (post-prescription review)?

Core indicators - Policy and practice



Goal of the 2016 guidelines

• Provide a guideline that diverse stakeholders find useful

• More detailed, implementation-oriented focus compared with prior 
guidelines

• Expand scope

– e.g. pharmacologic optimization, the role of microbiology-relevant 
interventions, and metrics by which to assess programs

– Reference special populations, settings

• Use the GRADE system to rank the guideline’s recommendations and the 
level of evidence 

Clin Infect Dis 2016;62(10):e51–e77



Select Examples
• Does the Use of Preauthorization and/or Prospective Audit and Feedback Interventions by 

ASPs Improve Antibiotic Utilization and Patient Outcomes?
We recommend preauthorization and/or prospective audit
and feedback over no such interventions (strong  recommendation,  moderate-
quality evidence).

• Should ASPs Implement Interventions Designed to Reduce the Use of Antibiotics 
Associated With a High Risk of CDI?

We recommend antibiotic stewardship interventions designed to reduce the use of 
antibiotics associated with a
high risk of CDI compared with no such intervention (strong
recommendation, moderate-quality evidence)

• Should ASPs Implement Interventions to Increase Use of Oral Antibiotics as a Strategy to 
Improve Outcomes or Decrease Costs?

We recommend ASPs implement programs to increase
both appropriate use of oral antibiotics for initial therapy
and the timely transition of patients from IV to oral antibiotics (strong 
recommendation, moderate-quality evidence)

• Should ASPs Implement Interventions to Reduce Antibiotic Therapy to the Shortest 
Effective Duration?

We recommend that ASPs implement guidelines and strategies to reduce antibiotic 
therapy to the  shortest effective duration (strong recommendation, moderate-
quality evidence)



Select examples continued

• Should ASPs Develop and Implement Facility-
Specific Clinical Practice Guidelines for Common 
Infectious Diseases Syndromes to Improve 
Antibiotic Utilization and Patient Outcomes?

We suggest ASPs develop facility-specific clinical practice  
guidelines coupled with a dissemination and implementation  
strategy (weak recommendation, low-quality evidence)

• Should ASPs Advocate for Rapid Diagnostic 
Testing on Blood Specimens to Optimize 
Antibiotic Therapy and Improve Clinical 
Outcomes?

We suggest rapid diagnostic testing in addition to conventional 
culture and routine reporting on blood specimens if
combined with active ASP support and interpretation

(weak recommendation, moderate-quality evidence)



• Overall quality of evidence was low, but they concluded there was 
enough support for some interventions:
– Following guidelines in administering empiric antibiotics
– IV to PO
– Antibiotic restrictions
– ID consultations
– therapeutic drug monitoring
– De-escalation of therapy

• Conclusion: The overall evidence for these interventions shows 
significant benefits for clinical outcomes, adverse events, costs, 
resistance rates, or combinations of these. However, the included 
studies were generally of low quality.

Current evidence on hospital antimicrobial 
stewardship

objectives: a systematic review and meta-analysis

Lancet Infect Dis 2016 published online March 2



So how to start 











Manpower 



Communications 







HOW DO I ASSESS THE EFFECTIVENESS OF AN 
ANTIMICROBIAL STEWARDSHIP PROGRAMME? 

There are many ways to assess the effectiveness of an ASP, including: 
• Audit of compliance with guidelines 
• Audit documentation – e.g. indication, stop/review date, 48-72 hour 
review 
• Audit time to 1st dose of antibiotic in sepsis 
• Monitor antibiotic consumption data, including benchmarking to 
similar institutions 
• Monitor antibiotic expenditure data 
• Monitor stewardship interventions and acceptance rates 
• Review adverse events in relation to antimicrobials 

Defined outcome measures should be defined as part 
of an organizations ASP strategy.



Measurement

Clinical

• Length of stay

• Clinical cure/failure rates

• Readmission rates (30 days)

• Resistance rates

• Infection-related mortality

• C. Difficile infections

Process

• Dose optimization

• Adherence to hospital specific guidelines

• Appropriate de-escalation/streamlining

• Appropriateness of therapy

• Cultures before antibiotics

Humanistic

• Adverse drug events avoided

• Time to receipt of appropriate antimicrobials

• Duration of antimicrobial therapy

• IV/PO conversion rates

• Outpatient intravenous therapy rates

Economic

• Antimicrobial utilization (DDD or DOT)

• Hospital wide antimicrobial expenditures

• Relative consumption 

• Rate of intravenous antimicrobial use

• Nonformulary agents avoided

Outcomes

DDD=Defined daily dose
DOT=Days of therapy



Suggested Measures

Modified Curr Infect Dis Rep 2014; 16:433



Suggested Measures continued

Modified Curr Infect Dis Rep 2014; 16:433



























Any light at the end of the tunnel 

The solution 
What to do



Our work

⚫ It was started Since 2010 in SMC :

⚫ MOH covers 80% of the health services in Bahrain

⚫ Multidisciplinary team ( we started with 3 members –

reaching 16)

⚫ The stakeholders:

– Infectious diseases specialists

– Microbiologist

– Infectious disease and medical Residents

– Pharmacy

– Infection control

– Administration:

– The main amitotic committee

– - other sub specialities : surgeon and general medicine as they will be the  

advocate for the best use of antibiotics



Now covering : 
1200 beds: number of inpatients seen 8000

28 health centers
7 other centers . 

piloting

•One ward

•MICU / SICU

• Intermediate 
care unit

Increase 
coverage

•Medical wards

•13 wards 

•All the hospital

Primary care 
and others 

•25 health 
centers

•Other centers  

2011-2013 2013-2016 2016-now

Going 

national 

The process 

• 1. Planning 
• 2. Piloting
• 3. Dissemination 
• 4. Monitoring : 

daily



Sustainability 
The most important outcomes and results:

1. education and awareness 

• 1. large number of educational session , workshops structured 
for each category 

• Special training for each category 
Different levels and languages ( a lot of requests)
– Secondary care

– Primary care: The proper Utilization of Antibiotic in outpatient 
settings 

– Allied health 

– Pharmacists

– Public :

• 2. two  major conference in the filed of infectious disease 

• 3. educational materials  



2. The forms



3. The number of the researches in the field 
First stage : the evaluation of the situation 





4. Revision of all the antibiotics and 
the drug formulary 



5.Antibiotic Guidelines 



6. The software



7. Electronic health system



8. Regular reporting to the 
highest level



9. National antibiotic campaign
one year plan to extend

survey pre and post campaign



The impact 







Primary care 



11. Decrease antibiotic 
consumption and costs 

• There was a major saving in the costs of 
the antibiotics reaching couple of 
millions dinnars per year 

• Re alignment of the exiting budget: 
saving budget from unneeded 
prolonged/inappropriate use of 
antibiotics, in which saved money is 
being used for development  of other 
projects and renovation of existing 
facilities



12. Rate of MDROs
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13. Rate of hospital acquired 
infection !!

• WE do have CLABSI :

– 2013: 7.7 /1000 line days

– 2014: 7.4 /1000 line days

– 2015 : 2.8/1000 line days

– 2016(till now) : 5.4 /1000 line days

• Catheter related UTIs
– 2013: 6.5 /1000 line days

– 2014: 5.4 /1000 line days

– 2015 : 4.3/1000 line days

– 2016(till now) : 4 /1000 line days



14. Pharma-economics



15. The other results 



16. Collaborative work 
• 1. all health care workers in the ministry 

• 2. in the kingdom of Bahrain ( private and other governmental sectors)

• 3. in the region ( Ministers of health meeting in Cairo 2017 march), shared in 
Oman in ECCMID  symposium  and Dubai as on of the top 5 excellence 
governmental projects in Bahrain)

• 4. The national antibiotic committee

• 5. regional conference and meeting

• 6. Bahrain infectious disease annual conference 



Challenges
• Literature often not clear in Infectious Diseases

• Everyone thinks they know how to use antibiotics

• Providers perceive autonomy is lost

• Medicolegal implications of responsibility for patients

• Difficulty proving impact of program(Ø national measures)

• Financial pressures dictating decisions

– Pharmaceutical manufacturers

– Hospitals 

– Patients



The Approach to the Problem Prescriber

• Carefully plan your approach:
– Pick your battles

– Timing is important

– Avoid heat of the moment confrontations (generate 
light not heat)

• Do your homework
– Gather as much data as possible

• DUE: Service and physician specific for several drugs

• Discuss with Clinical PharmDs and discretely other MDs

• Discuss with CMO/Chief of staff

– Understand the MD’s Practice and Patient Population



Critical Success Factors Identified

• Collegial and educational relationship

• Daily review of antimicrobial orders by a consistent 
accountable team

• Support of hospital/medical leadership

• Development of criteria and guidelines for anti-
infective use

• Formulary restriction

• Education of prescribers to insure compliance
• But the most important one is investing in the 

human factor 



The recognition of the project: 







Establish a 
governance 

body 
August /2017 Multidisciplinary team 

Planning September  2017-march 
2018

Strategic plan : 5 main 
objectives 

1. The vision and mission 

2.The strategic  plan

3. The operational plan  

3.Maintaince , monitoring 
and evaluation  phase 

Situation 
analysis 

Jan 2018-april 2018
Preparing the forms and 

disseminate

Initiate 
implementation 

April 2018-october 2018 

1. The complete package

2. The training tools 

3. The training program 

Periodic review 
and reports 

April 2018 – on going 



Around 50 pages 



The current situation analysis
2 parts  

• 1. the existing data  ( MDRO and antibiotic consumption ) 

• 2. the infrastructures and basic knowledge fro all involved hospitals  



The Guidelines 

• The most common 
syndromes:

• 1. sepsis 
• 2. UTI
• 3. Pneumonia ( CAP / 

HAP)
• 4. soft tissue infection
• 5.diabetic foot 
• 6. URTI
• 7. Antibiotic surgical 

prophylaxis
• 8. Endocarditis   

To be 
Finalized

( it toke 18 
months )  



The education 

• First part : Basic concepts in AMR antimicrobial resistance and general 
guidelines :

– Part a for physicians : please see attached

– Part b for nurses please see attached 

• The second training type will be hands on the program Tools ; will be 
provided later 

• Second part ( hand on training) 

• 1. MDRO ( WHOnet/ GLASS)

• 2. Antibiotic consumption

• 3. HAI surveillance 

• The third part:

– Method of implementation and reporting 

– Competencies needed 

– Policies 

– Accreditations 



Animal sector 

• A. Actions taken by Control & Animal Health Directorate to combat AMR, 
detailed in the followings:

• 1. Banning of Importation of Enrofloaxcin solution to be used in poultry 
industry.

• 2. Banning of Importation of Colistin antibiotic to be used in poultry 
industry.

• 3. Banning of using of Tilcomycin egg producing farms.
• 4. Antibiotics will be listed as POM-V.
• 5. Prohibition of using antibiotics as growth promoter in the feed of 

animals.
•

• B. Amount of Antibiotics utilized in veterinary field was reduced after 
implementation of the above restrictions. 5316 kg of antibiotics was 
utilized in 2016 and until September 2017, only 710 kg of antibiotics was 
reported to be utilized in the veterinary field.





Antibiotic Stewardship Program





Quality indicators for the strategic plan 
( for 5 years ) 

• Outcome measures 
• Rate of c diff 
• mortality rate due to infections 
• Length of stay in all hospitals 
• The rate and types of antibiotic use per the suggested syndromes  
• Compliance with surgical antibiotic prophylaxis 
• Number of trained staff /sessions./ workshops 
• Number of isolate suggested and their trend and patterns of resistance 
• Calculating ddd or dot 
• Cost in animals for antibiotic 
• Cost in humans 
• Rate for compliance with guidelines

• Process measures 
• Duration of treatment 
• Iv to po







The secret of change is to focus all of your energy, not on 
fighting the old, but on building the new. 

–Dan Millman




