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AMR, World

» Antimicrobial resistance or AMR is
considered one of the top global public
health problems. It also poses an urgent
and critical threat to animal and plant
health, food security and economic
development.



AMR, World

* AMR remains one of the top 10 global public
health threats facing humanity, associated
with the deaths of 4.95 million people in
20109.

* AMR is also a threat to the global economy,
with impact on international trade, heath care
costs and productivity predicted.

* If no action is taken, AMR could cost the
world’s economy USD 100 trillion by 2050.
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August 8, 2023

569,000 deaths were linked to bacterial
antimicrobial resistance (AMR) in all 35
countries of the WHO Region of the Americas,
according to a new peer-reviewed paper
published in The Lancet Regional Health —
Americas
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By 2050

up to 10 million deaths could occur
annually. If unchecked, AMR could shave

USS 3.4 trillion off G
24 million more peo

DP annually and push
ole into extreme

poverty in the next c

ecade.



Strengthening environmental action
in the One Health response to
antimicrobial resistance




AMR was, directly and indirectly, responsible for an estimated five million

or so deaths in 2019. By 2050, up to 10 mil
- on par with the 2020 rate of cancer deat

jion deaths could occur annually
s. If unchecked, AMR could

shave USS 3.4 trillion off GDP annually and push 24 million more people

into extreme poverty in the next decade. A
risks are shared by all countries. However,
lack of sanitation, poor hygiene and polluti

MR is a global problem, and the
it is closely linked to poverty,
on. Therefore, low-income and

lower-middle-income countries are the worst affected by AMR.



The report shows the need for a more ambitious and systemic approach,
rather than working sector by sector. AMR represents a major global

threat across human, animal, plant and environmental health. Using the
'One Health approach - which recognizes that the health of people,
animals, plants and the environment are interdependent - can address

AMR. Simply put, tackling AMR will require all hands-on deck: government,
civil society, international organizations and the private sector.




What is Antimicrobial Resistance (AMR)?

Medicines for treating infections lose effect because the microbes change;
1. mutate
2. acquire genetic information from other microbes to develop resistance

Types of AMR ,

. Antibacterial resistance (e.g. to antibiotics and other antibacterial drugs) \
. Antiviral resistance (e.g. to anti-HIV medicines)

(

(

. Antiparasitic resistance

e.g. to anti-malaria medicines) . :

e.g. to medicines used to treat Candidiasis)

. Antifungal resistance

AMR is a natural phenomenon accelerated by use of antimicrobial medicines.
Resistant strains survive and aggregate.
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The “miracle” of antibiotics

 Discovery of penicillin by Sir Alexander Fleming and its subsequent
development by Florey & Chain revolutionised treatment of infectious
disease

* Life expectancy has 1 due to ability to treat infection
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Antibiotics continue to save lives every
day...

 Abillity to control infection is critical to other
advances in medicine

— Neonatal care

— Transplantation

— Chemotherapy for malignancy
— Immunosuppression

— Safe surgery

— Safe obstetric care

— Intensive care interventions




Resistance spreads rapidly

Resistant Strains Spread Rapidly
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Source: Centers for Disease Control and Prevention

MRSA = Methicillin-resistant Staphylococcus Aureus
VRE = Vancomycin-resistantant Enterococci
FQRP = Floroquinolone-resistant Pseudomonas aeruginosa




Antibiotics are a limited resource

— Growing rates of resistance
— Inappropriate use

— Decreasing pipeline of new antibiotics
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Estimates of Burden of Antibacterial Resistance

European Union
population 500m

25,000 deaths per year

2.5m extra hospital days

Overall societal costs
(€ 900 million, hosp. days)
Approx. €1.5 billion per year

| Antimicrobial Resistance
Global Report on Surveillance 2014

Thailand

population 70m

>38,000 deaths

>3.2m hospital days

Qverall societal costs
US$ 84.6-202.8 mill. direct
>US%1.3 billion indirect

Source: Pumart et al 2012

United States
population 300m

>23,000 deaths

>2.0m illnesses

Overall societal costs
Up to $20 billion direct
Up to $35 billion indirect
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Selected Bacteria/Resistance Combinations

Bacterium Resistance/ decreased

susceptibility to:

Escherichia coli 3rd generation cephalosporins,
fluoroquinolones

Klebsiella pneumoniae 3" generation cephalosporins,
carbapenems
Staphylococcus aureus Methicillin (beta-lactam antibiotics) i.e. MRSA
Streptococcus pneumoniae Penicillin
Nontyphoidal Salmonella (NTS) Fluoroquinolones
Shigella species Fluoroquinolones
Neisseria gonorrhoeae 3 generation cephalosporins
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Figure 3 Sources of data on Escherichia coli: Resistance to third-generation cephalosporinsa

* Most recent data as reported 2013 or published 2008-April 2013

2 a0

- Mational data (n=84) L m Publication, <30 tested isolates or incomplete information (n=3)
- Ps%%] National data, <30 tested isolates or incomplete information (n=10) |:| Mo information obtained for this report, some centres participate in some ANSORP projects (n=1)
%] National data not available (n=15) [ ]No information obtained for this report, some centres participate in some RusNet projects (n=3)

Il National surveillance network/institution (n=2) [ ]No information obtained for this report (n=47)

Il Publication (n-29) [_|Not applicable o s 1m0 $ai Ko
National data refers to requested data returned as described in the methods. The definition does not imply that the data collected are representative for
that country as a whole because information gaps are likely. (For details on data see Tables A2.1-A2.6, Annex 2).

3. ceftazidim; cefotaxim; ceftriaxone



Figure 4 Sources of data on Escherichia coli: Resistance to fluoroquinolones?

* Most recent data as reported 2013 or published 2008-April 2013

I national data (n-00) \ @ I eubiication (n-29) [ | not applicabie

m National data, <30 tested isolates or incomplete information (n=5) Publication, <30 tested isolates or incomplete information (n=2)

m National data not available (n=15) |:| No information obtained for this report, some centres participate in some RusNet projects (n=3)
I 1:ational surveiliance networkiinstitution (n=2) [ ] No information obtained for this report (n=48) e e e B

National data refers to requested data returned as described in the methods. The definition does not imply that the data collected are representative for

that country as a whole because information gaps are likely. (For details on data see Tables A2.7-A2.12, Annex 2).
a. ciprofloxacin; gatifloxacin; levofloxacin; moxifloxacin; norfloxacin; ofloxacin; pefloxacin; refloxacin; sparfloxacin.



Table A2.3 Escherichia coli: Resistance to third-generation cephalosporins?

Eastern Mediterranean Region

Countries, territories

and other areas or Data sourceb: ¢.d
groupings
Afghanistan No information obtained for this report
Bahrain National data
Djibouti No information obtained for this report
Eqypt National data not available
Eavot National surveillance (Hospital
ayp network®)
[ran (Islamic Republic of) | National data
[rag Publication (24)
Iraq Publication (27)
Jordan National data not available
Jordan Publication (28)
National data from international
Jordan .
publication (1)
Kuwait Publication (29)
Kuwait Publication (30)

Resistance
(%)

b5

38.7 (caz);
50.1 (cro)

41
9.6

327

22.5 (caz)
31
28

17
(community);
77 [hosnitalld

No. tested
isolates

3795

885
73

49

113
84

b4

1745
(community);
770

Type of surveillance,
population or
samples®

Hospital samples

Invasive isolates
Hospital samples
Urinary isolates
(outpatients)

Urinary isolates
(children)

Invasive isolates

Invasive isolates
(children)

Urinary tract
infections: Community
acquired and hospital

Period
for data
collection

2012

(2002)-2010f

2012
2005

2008
(2003)-2005

2005-2009

2005-2007

Year of
publication
or report

2013

2013
2013

2013
2013

2012
2013
2011

2008

2012

2010



Table A2.9 Escherichia coli: Resistance to fluoroquinolonesa

Eastern Mediterranean Region

Countries, territories
and other areas or

Data sourceb . d

Resistance
(%)

No. tested
isolates

Type of surveillance,

population or

Period
for data

groupings
Afghanistan
Bahrain
Djibouti
Egypt

Egypt

Iran (Islamic Republic of}
Irag
Jordan

Jordan

Jordan

Kuwait
Lebanon

Lebanon

Lebanon
Libya

Morocco

Morocco
Morocco

No information obtained for this report
National data

No information obtained for this report
National data not available

National surveillance (Hospital
network)®

National data

No information obtained for this report
National data not available

National data from international
publication (1)

Publication (28)

No information obtained for this report
National data not available

National data from international
publication (T}

Publication (32)

Publication (177)

National data

Publication (118)
Publication (35)

62

349
54

31

14.5

653

47
7.1-17.19

75

31
27

3759

315
885

62

435

36

3811
119

17

229
221

samples®©

Comprehensive
(hospital samples)

Invasive isolates

Invasive isolates

Hospital samples
(children)

Invasive isolates

Clinical isolates
Clinical isolates
Comprehensive
(hospital infections)
Clinical isolates
Clinical isolates

collection

2012

2002-2010
2012

(2003)-2005

2008

(2003)-2005
2010-20M

2012

2011-2012
2005-2007
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Manual for Early Implementation — - -
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