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AMR is the Greatest Threat to Modern Medicine

Antibiotic resistance is a 
global health crisis that 
should be addressed with 
the utmost urgency. 
-Dr. Tedros Adhanom, 
Director General
World Health Organization
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AMR is the Greatest Threat to Modern Medicine

Profound health consequences 
– Individuals, health systems, food systems, and practice of medicine

Economic and other intersectoral implications
– Development, agriculture, food, business, etc. 

Long-term threat with no end in sight unless fundamental 
changes are made
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AMR Over Time
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Factors Contributing to AMR

Holmes at al., 2016 
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WB Projects the Global Implications of AMR

World Bank Group Report on Drug-Resistant Infections (March 2017)
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Focusing In: AMR in Thailand

Sumpradit et all, 2017
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123 000 pt MDR-TB detected & reported, 111 000 pt were started on second-line treatment
480 000 cases of MDR-TB estimated among TB patients

Notified MDR-TB cases,  2014
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AMR and SDGs

Untreatable infections in animals 
threaten sustainable food 
production for our population

AMR strikes hardest on the poor
à Rate of resistance is high
à Lack of affordable treatment 
à Poor infection prevention

Antibiotic residues from hospitals, 
pharmaceutical companies and 
agriculture contaminate the water

Antimicrobials are fundamental 
components of all health systems

It is crucial to balance access, 
innovation and conservation of 
antimicrobials to contain AMR

*Cumulative costs of AMR is 
predicted to be US $120 trillion by 
2050 

All of which require multi-stakeholder 
partnerships

*World Bank Group Report on Drug-Resistant Infections (March 2017)
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Use of Antibiotics Is On The Rise

Van Boeckel et al. The Lancet Infectious Diseases 2014 14, 742-750DOI: 
(10.1016/S1473-3099(14)70780-7) 

Total global antibiotics 
consumption increased 
30%
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The More We Use Antibiotics, The More We Lose 

From Albrich et al EID 2004
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The More We Use Antibiotics, The More We Lose 

JIACRA 2017 ECDC/EFSA/EMA
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Antibiotic Consumption in Animals/Humans 
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Global Action Plan Antimicrobial Resistance

Adopted by World Health Assembly in 
2015

Recognized & supported by FAO 
(Resolution 4/2015) and OIE (Resolution 
26) governing bodies in 2015

Bring AMR to UNGA!
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Global Action Plan's 5 Strategic Objectives

1. Improve awareness and understanding (WAAW & behaviour change) 

2. Strengthen knowledge through surveillance & research (GLASS)

3. Reduce the incidence of infection (IPC)

4. Optimize the use of antimicrobial medicines (stewardship)

5. Ensure sustainable investment (R&D)
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GAP Implementation

Objective 1: “Improve awareness and understanding of AMR 
through effective communication, education and training.”

A) World Antibiotic Awareness Week 

B) Behaviour Change Group

C) Health Workforce Education
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Antibiotics Consumption in Humans 
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Patient Pressure to Prescribe Antibiotics
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World Antibiotic Awareness Week

Annual campaign to educate 
the public and health 
professionals on AMR

13-19 November 2017
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Behaviour Change Expert Group

Will provide guidance to 
WHO on best practices 
within behavior change
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Health Workforce Education & AMR

Consultation on health workforce education in March 2017 

Defined tools/resources needed to ensure health workers 
are educated and trained on AMR
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Strengthening Educational Materials on AMR

New Materials Include
– Courses and educational materials in ALL regions
– In-service and pre-service training
– Focus on physicians and pharmacists

WHO is Leading
– Competency framework
– Curricula development 
– Survey of health workers’ knowledge and attitudes

Academia are crucial
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GAP Implementation

Objective 2: Strengthen the knowledge and evidence base 
through surveillance & research 
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Resistant Pathogens in SE Asia

Shah et all, 2017
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Surveillance of Human Pathogens

Global Antimicrobial Surveillance System (GLASS) - 43 
countries 

– IT platform: aggregated & individual data
– WHONET adapted for GLASS

Implementation package developed (with focus on LMICs)

Rapid alert portal being developed
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GLASS Priorities
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Status of countries enrolled in GLASS
As of 21 July 2017*

Enrolment completed (n=47) 
Enrolment in progress (n=9)

* Call for country enrolment issued on 21 March 2016
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GLASS Future Directions

Integrated foodborne AMR 
surveillance
• Food-animals
• Food
• Humans 

Monitoring of antimicrobial 
use or consumption

Environmental AMR 
surveillance

… other types of AMR 
surveillance

Surveillance of bacterial 
resistance in humans 
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GAP Implementation

Objective 3: Reduce incidence of infection through effective 
sanitation, hygiene and infection prevention measures 
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Preventing Infections: Semmelweis pioneer! 
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Preventing Infections 
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Hand Hygiene Day- 5 May 2017

"Fight antibiotic resistance: it's in your hands"
– The “5 Moments for Hand Hygiene” guidelines
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Preventing Infections 

Infection Prevention and Control 
– Core Components implementation manuals and assessment 

framework
– Hand Hygiene Day
– Guidelines

Vaccines  
– AMR in new vaccine development
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Vaccine Uptake Is Important for AMR

Vaccine 
uptake 
reduces the 
number of 
unnecessary 
antibiotic 
prescriptions
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GAP Implementation

Objective 4: Optimize the use of antimicrobials in human and 
animal health

Photo Courtesy of: FAO, HJ Ormel DVM
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WHO Guidelines and Resources

WHO Model List of Essential Medicines

– Updated in 2017
– Added 30 medicines for adult and 25 for children
– Antibiotics are now grouped to 3 categories:

• ACCESS Antibiotics that should be available at all times (29 AB) 
• WATCH Antibiotics recommended as first- or second-choice (7 AB) 

treatments for a small number of infections
• RESERVE Antibiotics that are last-resort options (8 AB)

WHO is creating an analysis of the antibiotic pipeline 
– Will be released September 2017
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1 |     4

EML A-WA-RE index uses in DU
PPS in >20.000 patients 

Mike Sharland, personal communication, Penta-id.org
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Antibiotic Use in Primary Care Facilities

Holloway et all, 2017
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Antibiotic Stewardship (Baur et al)

Antibiotic stewardship programs reduce incidence of infections 
in hospitals, especially for MDR gram-negative bacteria

AB Stewardship

Auditing

Restriction of 
specific AB

Restriction of 
treatment duration

AB cycling 
or mixing

And more
Infection 

Prevention and 
Control

Baur, David, Beryl Primrose Gladstone, Francesco Burkert, Elena Carrara, Federico Foschi, Stefanie Döbele, and Evelina Tacconelli. "Effect of Antibiotic Stewardship on the Incidence of 
Infection and Colonisation with Antibiotic-resistant Bacteria and Clostridium Difficile Infection: A Systematic Review and Meta-analysis." The Lancet Infectious Diseases (2017): n. pag. Web. 
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Forest Plot of Study Results

l When paired with IPC 
methods, AB stewardship is 
highly effective, and the 
combination reduces AMR 
more than just AB 
stewardship alone

l Magnitude of effect 
depends on the type of AB 
stewardship programme 
implemented
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Implementing Antibiotic 
Stewardship with IPC

l AB stewardship and IPC should be integrated in 
national action plans

l Financial restrictions pose as a challenge for some 
countries 

– Important to consider non-traditional stewards (e.g. 
community health workers) in resource-limited settings

l Collaboration among countries and taking a 
multidisciplinary approach to AB stewardship is 
crucial

Goff, Debra A., and Marc Mendelson. "Antibiotic Stewardship Hits a Home Run for Patients." The Lancet Infectious Diseases (2017): n. pag. Web. 
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NL: high AB use in Agriculture
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Netherlands: political commitment

l Minister of Public Health
- Ban Critically Important 
Antimicrobials for human use 
- Redefine 1st, 2nd, 3rd 
choice antimicrobials 
(selection for ESBLs) 

l Minister of Agriculture
take your own measures, or I 
have to make new laws!
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Netherlands: results so far 

l Developments in sales of antimicrobial agents between 1999 and 2015, in number of 
kilograms of active substances sold (x1000) (source: FIDIN), by main pharmacotherapeutic
group in 2015.
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Benchmarking of broiler farms 
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Removing ABX From Food Producing Animals

Total sales, in kilograms of active substance, of antimicrobials for therapeutic 
use in farmed fish in Norway
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British Poultry Council

BPC reduced antibiotic use by 
weight by 71% 

Poultry meat production 
increased by 11%
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GAP Implementation

Objective 5: Develop the economic case for sustainable 
investment that takes account of the needs of all countries, and 
increase investment in new medicines, diagnostic tools, 
vaccines, and other interventions
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No silver bullet
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No silver bullet
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WHO Priority Pathogens List for R&D
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GARD-P

Partnership to Develop New Antibiotics
– WHO and DNDi collaboration; May 2016
– Assist with drug approval process , manufacturing,  and 

stewardship

Programme Areas: 
1. Sexually Transmitted Infection 

2. Antimicrobial Memory Recovery and Exploratory Programme 

3. Neonatal Sepsis 

4. Paediatric Antibiotic Platform
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GARD-P Update
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GARD-P

Partnership to Develop New Antibiotics
– WHO and DNDi collaboration
– Assist with drug approval process , manufacturing,  and 

stewardship

In Action: Gonorrhoea pipeline (Zoliflodacin, Phase 3)
– GARDP is helping Entasis Therapeutics with nonclinical activities

When the medication reaches the market
• Entasis will sell to 44 countries (high income countries + China)
• GARDP will manufacture and sell to the rest of the world 

(mostly LMICs)
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Point of Care Diagnostics

Point-of-care diagnostics are essential for appropriate 
treatment and surveillance

WHO is working on target product profiles for diagnostics 
and developing guidelines
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Global Action Plan is the Model for NAPs

Countries committed to developing National Action Plans

Currently 82 countries have NAP 

52 countries are developing their NAP
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National multisectoral workshop 5d
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Integrated approach
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Country Progress with NAP Development
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"One Health" Approach

AMR affects humans, animals, and the environment

Partnering with FAO and OIE on a comprehensive 
approach

WHO is collaborating with UNEP to develop evidence base 
on AMR’s impact on the environment 
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AMR and One Health

“When we treat animals with antibiotics, we are treating 
the microflora in the rivers, the fish and aquatic life in 
those rivers, the animals that drink from those rivers and 
the humans that get their drinking water from those 
rivers. We are all very interconnected.”

- Dr. Herman Barkema, University of Calgary
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Countries with One Health Programs
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WHO Critically Important Antimicrobials List

Food and Safety Department 
developed guidelines for 
antimicrobials important for human 
medicine in food animals 

5th Critically Important Antimicrobials 
for Human Medicine List was 
published in April
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WHO Guideline for Use of Medically Important
Antimicrobials in Food-Producing Animals

Goals:
Help preserve the effectiveness of medically important  
antimicrobials, particularly those antimicrobials judged to be  
critically important to human medicine.

–Provide formal recommendations for limitations of specific 
uses  of medically important antimicrobials in food-
producing animals,  particularly antimicrobials judged to 
be critically important for  humans

–Supports the Global Action Plan on Antimicrobial  
Resistance

Restriction	in	the	use	of	antibiotics	in	
food	animals	and	antibiotic	resistance	in	

food	animals	and	humans:	
A	Systematic	Review	and	Meta-Analysis

Dr.	Karen	Tang	and	Dr.	Paul	Ronksley
On	Behalf	of	the	Systematic	Review	Team
University	of	Calgary

March	27th,	2017
2nd WHO	Guideline	Development	Meeting
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Increasing Consumer Demand…

Public Interest Research Group, 2016 Public Interest Research Group, 2015 
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Framework for Monitoring GAP
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UNGA High-Level Meeting 21 Sept 2016
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AMR Inter-Agency Coordination Group

Chaired by UN Deputy Secretary-General and WHO DG
– Secretariat housed at WHO

Composed of individual experts/representatives of agencies
– Responsible for global coordination of AMR activities; determining 

commitments and gaps of activity

Upcoming: Teleconference in Sep; Meeting in Oct in Paris
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After 20h flight: reality check
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No prescription needed, just take 2
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Limited staff, 10 fte 3000 beds
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No prescription needed, just take 2
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Home made disks
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Pleased to see a dispenser…
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Moving Forward

Scientific Academies do play a crucial role in AMR research 

This research is the foundation of future policies for AMR 
stewardship

We appreciate Canada’s engagement and look forward to its 
continued leadership in this space
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My dream: Preserve AB 4 future generations!



World Health Organization 14 September, 2017

43

Global Action Plan AMR 85 |

For More Information

Please visit: http://www.who.int/antimicrobial-
resistance/en/ 

On Twitter: @Marcsprenger4PH


