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Do I need to worry?



What about my parents?



Transplant patients?



Dialysis patients



Cancer care compromised?





Interconnected world



Its not just us?







Abuse and misuse data



Why should 
we talk about 
resistance



Understanding resistance is Important…



The silent tsunami facing modern medicine

• Has been the topic of numerous international health & political 
summits

• Great deal of data exists in the form of reports & guidelines to tackle 
antibiotic resistance

• Still, the problem of resistance, esp MDR- GNB continues to increase 
with every passing day





Timeline of Antibiotic Introduction & 
Resistance





Former Dir. Gen- WHO



Mechanisms
of antibiotic
action







Image courtesy of CDC / Melissa Brower
Centers for Disease Control and Prevention Public Health Image Library
http://phil.cdc.gov/phil/home.asp

Development of Antibiotic Resistance

http://phil.cdc.gov/phil/home.asp


Persistance vs resistance ?



Development of Antibiotic Resistance

Collignon, 2002

• Selective advantage
• Bacteria that contain resistance mechanisms can 

survive and multiply when exposed to antibiotics

• Gene transfer
• Allows bacteria to share genes that cause antibiotic 

resistance

• Cross-resistance
• Changes in bacteria which create resistance to one 

antibiotic may cause resistance to other antibiotics as 
well
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AMR, antimicrobial resistance
O’Neill J (Chair). Review on Antimicrobial Resistance. May 2016. Available from:
http://amr-review.org/sites/default/files/160518_Final%20paper_with%20cover.pdf [Accessed August 2016].

http://amr-review.org/sites/default/files/160518_Final%20paper_with%20cover.pdf
http://amr-review.org/sites/default/files/160518_Final%20paper_with%20cover.pdf
http://amr-review.org/sites/default/files/160518_Final%20paper_with%20cover.pdf


Resistance in microbes is a natural 
phenomenon

Resistance is unresponsiveness to antimicrobial
agents in standard doses

A natural biological unstoppable phenomenon

Resistance is generally slow to reverse or
irreversible

All antimicrobial agents have the potential to select 
drug-resistant subpopulations of microorganisms



Resistance is accelerated through 
inappropriate use of
antimicrobials

Antimicrobial 
resistance

Standard 
treatment 

guidelines not 
provided to 

physicians or 
provided but 

not adhered to

Drugs available 
without 

prescription

Accessible but 
poor quality 
antibiotics

Inappropriate 
or inadequate 

use of 
Microbiology 

labs

Inadequate 
monitoring

Irrational self-
administration
or prescription



Resistance is fallout of inappropriate use of 
antimicrobials in different settings

• Irrational use of antibiotics is the greatest driver of resistance

• 50% of antibiotics are prescribed inappropriately

• 50% of patients have poor compliance

• 50% of populations do not have access to essential antibiotics

Therapeutic and 
non-therapeutic 
(e.g. as growth 
promoters)

In community 
acquired 

infections

In hospital-
associated
infections







Impact on current and future patients

• Antibiotic use contributes to the development of antibiotic 
resistance
• For most medicines, side effects are limited to the individual patient

• Resistance developed from exposure to an antibiotic may affect the patient, 
but also affects future patients and the wider community

• This reduces the number of effective antibiotics available to treat infections

35





Origins of resistance



Intrinsic resistance: Large numbers of bacteria, 
both commensals and pathogens, naturally tend to 
be resistant to certain classes of antimicrobial 
agents

Intrinsic resistance?





Name of the Organism Antibiotics

Citrobacter freundii A, AUG, CZ, CEF

Citrobacter koseri A

Klebsiella aerogenes A, AUG, CZ, CEF

Enterobacter cloacae complex A, AUG, CZ, CEF

Klebsiella pneumonia A

Morganella morganii A, AUG, CZ, COLI,CEF, TGC, NIF

Proteus mirabilis TGC, NIF, COLI

Proteus penneri A, CZ,CEF,TGC, NIF,COLI

Proteus vulgaris A, CZ, CEF ,TGC, NIF, COLI

Providencia rettgeri A,AUG,CZ,TGC,NIF,COLI

Providencia stuartii A, AUG,CZ,TGC,NIF,COLI

Serratia marcescens A, AUG,CZ,CEF,NIF,COLI

Enterococcus gallinarum and cassiliflavus V

Candida glabrata FLU



Acquired resistance?



What should we worry about?









• Priority 1: Critical
1. Acinetobacter baumannii, carbapenem-resistant
2. Pseudomonas aeruginosa, carbapenem-resistant
3. Enterobacteriaceae, carbapenem-resistant, ESBL-producing

• Priority 2: High
4. Enterococcus faecium, vancomycin-resistant
5.Staphylococcus aureus, methicillin-resistant, vancomycin-
intermediate and resistant
6. Helicobacter pylori, clarithromycin-resistant
7. Campylobacter spp., fluoroquinolone-resistant
8. Salmonellae, fluoroquinolone-resistant
9.Neisseria gonorrhoeae, cephalosporin-resistant, fluoroquinolone-
resistant

• Priority 3: Medium
10. Streptococcus pneumoniae, penicillin-non-susceptible
11. Haemophilus influenzae, ampicillin-resistant
12. Shigella spp., fluoroquinolone-resistant



HABITATS AND 
RESERVOIRS OF 

(ANTIBIOTIC-
RESISTANT) GNB

Exner et al. GMS Hyg Infect Control. 
2017; 12: Doc05.



INSIDE HOSPITALS, THEY CAN BE LURKING….

Colonized 
patients

Biofilms

Handwash Basins

Toilet Rims

Hosp Linen

Keyboards

Endoscopes

Exner et al. GMS Hyg Infect Control. 2017; 12: Doc05.



Problem
• Rising incomes and increasing access to antibiotics 

are saving lives (although lack of access still kills 
more people than antibiotic resistance)

• But are not a good substitute for public health









Antibiotic consumption is increasing in 
developing countries...

Source: Based on data obtained under license from IMS Health MIDAS (January 2005-December 2010); IMS Health 

Incorporated. All Rights Reserved.



Total antibiotic consumption in selected 
countries, 2000 and 2010

Van Boeckel et al. 2014 (based on IMS MIDAS)



Carbapenem retail sales in selected countries, 
2005–2010 (per 1,000 population)



Faropenem consumption has increased by 154% 
since it was approved for use in India in 2010

Gandra et al, Clin Inf Dis, 2016



But epidemiology can be local!

• Resistance trends are often local

• Resistance can vary by
• Country and region

• Hospital unit

• Pathogen



Global availability of colistin

Wertheim et al, JGAR 2013









Curtail production, prescription and consumption of 
antibiotics both in human & veterinary medicine

Education of the general population, of healthcare 
personnel, veterinarians and pharmacists about means of 
prevention and proper Rx of infections

Offering access to clean, affordable water and sanitation to 
all people

Promoting vaccination, and by introducing animal breeding 
and food-production processes which render the use of 
antibiotics unnecessary

Preventive 
strategies



Reservoir- and transmission-based 
prevention strategies in healthcare & long-term care

facilities

Implementing a 
mandatory antibiotic 
stewardship regimen

Surveillance: 
Recording, 

reporting and 
evaluating 
multidrug 
resistance

Patient history 
and risk-based 

screening: 
Assessing travel 

history, screening 
of risk patients, 

contact 
precautions

Assessing 
medical 

history/hospital 
stay within the 
last 12 months

Training and 
education of 

personnel 
responsible 

forscreening and 
contact 

precautions

Exner et al. GMS Hyg Infect Control. 2017; 12: Doc05.



Principle of rapid 
diagnosis, quick 
transmission of 

information, quick 
treatment

Monitoring and 
reinforcing infection 

control standard 
precautions

Additional contact 
precautions for 

patients known to be 
or to have been 

colonized or infected 
with MDR-GNB

Safe decontamination 
practices and cleaning 

protocols

Reservoir- and transmission-based
prevention strategies in healthcare & long-term care facilities



THREE LAYERS OF BEHAVIOR CHANGE
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