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Resistant Strains
Rare

Resistant Strains 
Dominant

Antimicrobial

Exposure 

Mechanism of Antimicrobial Resistance:
“Selective Pressure” for Antimicrobial-Resistant Strains

Campaign to Prevent Antimicrobial Resistance in Healthcare 
Settings, CDC 2002



Bakteri Resisten

Natural Acquired

Intrinsik Terinduksi Mutasi Gen Transfer Gen

Transfer Gen 
Vertikal

Transfer Gen 
Horzontal



• Resistensi Didapat (Acquired)

• >=1 jenis antibiotik pada >=3 
golongan antibiotik

MDR







Bakteri Resisten

Natural Acquired

Intrinsik Terinduksi Mutasi Gen Transfer Gen

Transfer Gen 
Vertikal

Transfer Gen 
Horzontal

Definisi MDR Magiorakos AP et al



• Gram Positif : 

 MRSA (resisten beta laktam bukan 
melalui produksi Beta Lactamases)

• Gram Negatif :

 Beta-Lactamases :

 ESBLs

 Carbapenemase Producers

 Non Beta-Lactamases : 

 Permeabilitas Membran

 Efflux Pump

 

•  Gram Positif : Stapylococcus aureus

• Gram Negatif :  

 E.coli

 Klebsiela sp

 Pseudomonas sp

 Acinetobacter sp

 



Genotype Mechanism Phenotype Effect

Non Beta- Lactamases : Examples

mecA Gene Change in Penicillin 
Binding Proteim

Beta Lactam Resistant Beta Lactam Resistant

Membrane permeablity Change in
OprD

Carbapenem Resistant – 
Non Carbapenemase

Mex A
         B
         C 

Efflux Pump Carbapenem Resistant – 
Non Carbapenemase

Carbapenem Resistant

Carbapenem Resistant

MRSA



Genotype Mechanism Phenotype Effect

TEM
CTX-M

ESBL Beta Lactam Resistant 
ESBL

Beta Lactam Resistant

Beta- Lactamases : Examples

KPC 
NDM
etc…

Carbapenemases Carbapenem Resistant
- Carbapenemase

Carbapenem Resistant



Beta Lactamases



Pola Kepekaan dan Resistensi Mikroorganisme 
Aerob pada 

Infeksi Jaringan Lunak Komplikata dengan 
Berbagai Manifestasi Klinisnya 

di Tiga IGD Rumah Sakit di Jakarta

Ronald Irwanto ,Suhendro, Khie Chen, 
Yeva Rosana, 2009 

GRAM Positive
OXA Sensitive S. aureus :  95.5% 

GRAM NEGATIVE 
Pseudomonas sp Sensitive to
MEM   :  92.3% 
IMP   :  92.3%
TZP   :  92.3% 
LVX   :  69.2%
AMK   :  84.6%

GRAM Positive
OXA Sensitive S. aureus :  84.6 % 

GRAM NEGATIVE 
Pseudomonas sp Sensitive to
MEM   :  68.2% 
IMP   :  78.7%
TZP   :  50.0% 
LVX   :  54.5%
AMK   :  68.2%

Ronald Irwanto ,Suhendro, Khie Chen, 
et al . Universa Medicina 2013 

Community Hospital







30 hari 90 hari

Antibiotics
Hospitalization

Post Antibiotics
Post Hospitalization

(Beta-Lactamase 
producers) to ESBL ESBL

+
Other MDR

~  hari

ESBL
+
Other MDR

Risk Strat. Type III Risk Strat. Type II Risk Strat. Type  I

ARUC
Aliberti et al
Gomila et al
Marchaim et al
Tumbarelo et al
etc

RASPRO Indonesia Files and Documents 

(Beta-Lactamase 
producers) to ESBL



Risk Stratification Type 3 Risk Stratification Type 2 Risk Stratification Type 1

Severe /HAIs / Febrile Neutropenia / 
Threatening Organ Perforation
AND / OR
Immunocompromized AND / OR 
Uncontrolled DM :
+  
History of antibiotic use in the last 30 days 

History of ≥ 48 hours hospitalization in  
the last 30 days 

AND / OR

AND / OR
History medical devices use in  the last 30 
days 

Non Severe / Non Life Threatening  
– Non HAIs 
Immunocompromized 
AND / OR  Uncontrolled DM :
+  History of antibiotic use in the last 90 days 

History of ≥ 48 hours hospitalization in  
the last 90 days 

AND / OR

AND / OR
History medical devices use in  the last 90 
days 

Empiric Antibiotic for  Severe Case or 
Suspected ESBLs or Other MDRO 

Empiric Antibiotic for Suspected (Beta 
Lactamase Producers) to ESBLs

Non Risk Stratification Type 3 and / or 2

Empiric Antibiotic for Multi-Sensitive 
Organism

RESERVE WATCH WATCH ACCESSWATCH WATCH WATCH ACCESS ACCESS ACCESSRESERVE ACCESS

Risk Stratification



Severe

Normal 
Immune History -History - Normal 

Immune

Non 
Severe

History + Low 
Immune

Watch - Reserve
Watch - Reserve

Watch - ReserveWatch - ReserveWatch - Reserve

Access

Watch - Reserve

Access Access
Access

RASPRO Indonesia TRIANGLE

Risk  Stratification Type III Risk  Stratification Type III

Risk  Stratification Type III

Risk  Stratification Type II-III

Risk  Stratification Type I Risk  Stratification Type I

Medical History :
History of Antibiotic usage in the last 30 days /  90 days 
History of Hospitalization in the last 30 days /  90 days
History of Medical Devices Usage in the last 30 days / 90 days  
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