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INTRODUCTION

• ANTIMICROBIAL RESISTANCE REPRESENTS A GLOBAL HEALTH CRISIS AND ONE OF THE MOST SERIOUS
THREATS HUMANS FACE TODAY.

• SOME BACTERIAL STRAINS HAVE ACQUIRED RESISTANCE TO NEARLY ALL ANTIBIOTICS.

• IN 2017, THE WORLD HEALTH ORGANIZATION (WHO) HAS PUBLISHED A LIST OF ANTIBIOTIC-RESISTANT
PRIORITY PATHOGENS, THE LIST IS CATEGORIZED AS CRITICAL, HIGH, AND MEDIUM PRIORITY, IN ORDER
TO GUIDE AND PROMOTE RESEARCH AND DEVELOPMENT OF NEW ANTIBIOTICS.





• ENZYMATIC DESTRUCTION OF DRUG

• PREVENTION OF PENETRATION OF DRUG

• ALTERATION OF ANTIBIOTIC OR TARGET SITE

• RAPID EJECTION OF THE DRUG

MECHANISMS OF ANTIBIOTIC RESISTANCE





INAPPROPRIATE ANTIMICROBIAL USE

• PRESCRIPTION NOT TAKEN CORRECTLY

• ANTIBIOTICS FOR VIRAL INFECTIONS

• ANTIBIOTICS SOLD WITHOUT MEDICAL SUPERVISION

• SPREAD OF RESISTANT MICROBES IN HOSPITALS DUE TO LACK OF HYGIENE





CONSEQUENCES OF ANTIMICROBIAL RESISTANCE

• INFECTIONS RESISTANT TO AVAILABLE ANTIBIOTICS

• COST OF TREATMENT





DEFINITION

• INTERNATIONAL CONSENSUS NOW DEFINES MULTIDRUG RESISTANCE AS: 

• NON-SUSCEPTIBILITY TO AT LEAST ONE ANTIMICROBIAL IN THREE OR MORE CLASSES, BASED ON IN VITRO
ANTIBIOTIC SUSCEPTIBILITY TESTING .

• EXTENSIVELY DRUG RESISTANT (XDR) ORGANISMS: SUSCEPTIBILITY TO ONLY ONE OR TWO
ANTIMICROBIAL CLASSES, WITH RESISTANCE TO AGENTS IN ALL REMAINING CATEGORIES . 

• PAN-DRUG RESISTANCE IS RESISTANT TO ALL AGENTS IN ALL ANTIMICROBIAL CLASSES



MECHANISMS OF RESISTANCE

• MECHANISMS OF ANTIMICROBIAL RESISTANCE IN GRAM-NEGATIVE ORGANISMS . 

• THE MOST COMMON MECHANISM IN ENTEROBACTERIALES IS THE PRODUCTION OF BETA LACTAMASES

• ESBL PRODUCERS HYDROLYZE PENICILLINS, FIRST- TO THIRD-GENERATION CEPHALOSPORINS AND
AZTREONAM BUT MAY REMAIN SUSCEPTIBLE TO CLAVULANIC ACID COMBINATIONS IN VITRO







RISK FACTORS FOR COLONIZATION WITH MDROS
• COLONIZATION, WHICH MAY PRECEDE INFECTION, REFERS TO THE PRESENCE OF BACTERIA (MDROS OR OTHERWISE), 

IN THE HUMAN BODY, WHICH ARE NOT CAUSING DISEASE.

• COLONIZATION MAY PERSIST FOR UP TO 4 YEARS AND PERHAPS LONGER

• IN A PROSPECTIVE STUDY OF FRENCH CHILDREN, HISTORY OF HOSPITALIZATION WITHIN THE LAST 6 MONTHS

• INTERNATIONAL TRAVEL HISTORY. 

• RECENT USE OF ORAL THIRD-GENERATION CEPHALOSPORINS

• ASIAN ETHNICITY AND GASTROINTESTINAL COMORBIDITIES. 

• HOSPITALIZED NEONATES INCLUDE PROLONGED MECHANICAL VENTILATION, PROLONGED HOSPITAL STAY, USE OF
INVASIVE DEVICES AND ANTIBIOTIC USE .

• YOUNGER GESTATIONAL AGE AND LOW BIRTH WEIGHT.



RISK FACTORS FOR MDR UTI

THE MOST FREQUENTLY RISK FACTORS ARE: 

• PREVIOUS ANTIBIOTIC USE

• URINARY TRACT ANOMALIES

• PREVIOUS HOSPITALIZATION

• COMMUNITY-ACQUIRED MDRO INFECTION MAY OCCUR IN CHILDREN WITHOUT ANY IDENTIFIABLE RISK FACTOR

• NON-GENITOURINARY ANOMALIES; MALIGNANCY, SEPSIS, DIABETES MELLITUS, GASTROINTESTINAL ANOMALIES, 
DEVELOPMENTAL DELAY AND INHERITED DISORDERS OF METABOLISM



RISK FACTORS FOR MDR UTI

• RECENT ANTIBIOTIC USE, INCLUDING BOTH THERAPY AND PROPHYLAXIS

• THE PRESENCE OF UNDERLYING GENITOURINARY ANOMALIES IS ASSOCIATED WITH BOTH RECURRENT UTIS AND
INCREASED RISK OF MDRO. 

• URINARY TRACT ANOMALIES INCLUDE VUR, HYDRONEPHROSIS, DYSPLASTIC KIDNEY, NEPHROLITHIASIS, BLADDER
AUGMENTATION AND MITROFANOFF PROCEDURES AND OTHER ANATOMICAL AND FUNCTIONAL ANOMALIES

• CLEAN INTERMITTENT CATHETERIZATION (CIC) 

• FUNCTIONAL BLADDER BOWEL DYSFUNCTION (BBD) 

• PREVIOUS HOSPITALIZATION WITHIN THE LAST 3 MONTHS



GLOBAL PREVALENCE OF MDRO COLONIZATION AND UTI IN CHILDREN



GLOBAL PREVALENCE OF MDRO COLONIZATION AND UTI IN CHILDREN



OUTCOME

• MDRO UTI CAN LEAD TO DELAYED INITIATION OF APPROPRIATE THERAPY AND POORER OUTCOMES

• COMMUNITY-ACQUIRED ESBL INFECTIONS HAVE MORE FREQUENT EARLY TREATMENT FAILURE

• FREQUENT COMPLICATIONS AND INCREASED MORTALITY

• INCREASED LENGTH OF STAY, ICU ADMISSIONS AND A TREND TOWARDS A HIGHER MORTALITY RATE




