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Objectives

Describe AMR and 
Egypt.

1

Enumerate 
Resistance 
mechanisms of 
GNB.

2

Illustrate some 
guidelines.

3

Detail the approach 
towards treatment.

4

Describe follow-up 
and parameters of 
stopping 
treatment.

5



AMR and Egypt



Definitions

• MDR: The isolate is non-
susceptible to at least 1 agent in ≥3 
antimicrobial categories

• XDR: The isolate is non-susceptible 
to at least 1 agent in all but 2 or 
fewer antimicrobial categories.

• PDR: Non-susceptibility to all 
agents in all antimicrobial 
categories.



Abuse of Antimicrobials leads to:

Patient damage.

Hospital damage.

Financial damage.

Community damage.



Patient Damage

Side effects.

Toxicity.

Idiosyncrasy.

Allergy.



Hospital damage

COST. RESISTANCE. POOR PATIENT 
OUTCOME.



Mortality associated with carbapenem resistant 

(CR) vs susceptible (CS) Klebsiella pneumoniae

(KP)
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OR 3.71 (1.97-7.01) OR 4.5 (2.16-9.35)

p<0.001

p<0.001



Antimicrobial 
exposure increases the 
risks of resistance

▪ Patel G et al. Infect Control Hosp Epidemiol  2008;29:1099-1106

▪ Zaoutis TE et al. Pediatrics 2005;114:942-9

▪ Talon D et al. Clin Microbiol Infect 2000;6:376-84

Pathogen and Antimicrobial 
Exposure

Increased 
Risk

Carbapenem Resistant 
Enterobactericeae 
and Carbapenems

15 fold 1

ESBL producing organisms and 
Cephalosoprins

6- 29 fold 
3,4



Global Prevalence of ESBL-producing E. coli 
(2011-2014)

CDDEP report, 2015













ESBLSLs (3GCephRE) and CRE

Bacteria that produce 
Beta Lactamase that 
hydrolyses Pencillins, 
Cephalosporins, and 

Aztreonam.

Carbanemases are 
similar enzymes that 
specifically hdrolyses 

Carbapenems.



Resistance Mechanisms



Mechanisms

Biofilms

Efflux Pumps

Hydrloases, Lactamases

Target enzyme deletion



Mechanisms 
of 
resistance 
in gram-
negative 
bacteria

12

3

4

1-Decreased uptake 

(Porin deletion)

2-Efflux pumps

3-Inactivating 

enzymes (ex: ß-

lactamases)4-Alteration of target 

binding sites



ß-lactamases 

Serine Metallo-(Zinc)

Class  C BDA

Enzymes 

Active site

KPCCTX-M AmpC OXA

NDM

VIM

IMP

Carbapenemases







Guidelines

Naylor NR, Atun R, Zhu N, et al. Estimating the burden of antimicrobial resistance: a systematic 
literature review. Antimicrob Resist Infect Control 2018;7:58.





ESBLs: MIC to ceftriaxone >2

• Klebsiella

• Proteus

• E. Coli

• CTXM

• TEM
SHV



Cystitis

• Nitrofurantoin

• TMP-SMX

• Ciprofloxacin

• Levofloxacin

• Carbapenems

• Aminoglycosides

• Fosfomycin



cUTI or Pyelonephritis

• TMP-SMX

• Ciprofloxacin

• Levofloxacin

• Carbapenems



Infections outside UT

• Meropenem

• Imipenem/Cilastatin

• Ertapenem

• Transition to TMP/SMX or quinolones if susceptibility is demonstarted



PRINCIPLES



Management Principles

• Knowledge of national and local resistance epidemiology which means that you know 
the mechanisms of resistance that you have in your institution or in the country and 
what are the treatment options that you have against them.

• Interpretation of rapid diagnostic testing:

• PCR Biofire, Qiagen

• Gene Expert

• MIC

• Deescalation to definitive therapy after confirmation of diagnosis.

• Carbapenem sparing when possible.

• Reducing level of care to non hospital setting.



Empiric Therapy

• Most likely pathogen.

• Likely source of infection.

• Patient specific factors.

• Previous isolation of MDR organisms.

• Antimicrobial exposure.

• Local susceptibility patterns.



Selecting the Empiric Antimicrobial

A. Patient Considerations:
A. Likely source of infection.

B. Potential organisms involved.

C. Severity of illness, comorbidities.

B. Patient History:
A. Prior infection or colonization, culture results.

B. Health care exposure

C. Travel history

D. Antimicrobials given



Selecting the Empiric Antimicrobial

A. Place Considerations:
A. Rates of MDR organisms

B. Local Antibiograms.

B. Comorbidities:
A. Advanced Age.

B. Immunosuppression

C. Immobility

D. Use of indwelling devices.

E. International travel: South Asia MTR rates 71%, northern Africa 42%.



Distribution of pathogens associated with 
reported ICU-acquired Infections, 01 January 2018 
- 31 August 2018

Organism ICU-acquired

Pathogens

BSI Pneumonia UTI

n = 27 n = 27 n = 0 n = 0

No. % Rank No. % Rank No. % Rank No. % Rank

Candida albicans 1 3.7 2 1 3.7 2 0 0 1 0 0 1

Pseudomonas spp. 1 3.7 2 1 3.7 2 0 0 1 0 0 1

S. aureus 1 3.7 2 1 3.7 2 0 0 1 0 0 1

Others 24 88.9 1 24 88.9 1 0 0 1 0 0 1





Selecting the Empiric Antimicrobial

A. Drug Factors:
A. Penetration Power.

B. Toxicity

C. Combination therapy

D. Dosing

E. TDM





Transition to 
Targeted 
Therapy

Gram Stain

Traditional Culture

MIC

Synergy Testing

RDT

Radiology





Duration of Therapy

• Clinical Response

• What else could it be?

• PCT



PCT in 
deescalation

• A single randomized trial (ProVAP) directly 
evaluated use of procalcitonin algorithms 
versus standard care in 101 patients with 
known or suspected VAP. 

• In the procalcitonin group, stopping 
antibiotics when the procalcitonin level was 
<0.5 ng/mL or had decreased by ≥80 percent 
from peak resulted in a significant 27 
percent reduction in antibiotic use (median 
10 versus 15 days) without increasing 
adverse outcomes. 





THANK YOU
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