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Antimicrobial Resistant Organisms

“Bacteria capable of causing human disease
that are resistant to one or more classes of
antibiotics.”

Complicat Prolonged Increase
Treatment failure —~ =°MEICAIONS hospital risk of
stay death
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Neonatal outbreaks 2013 and MDRO
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K. pneumoniae isolates
QEH, 2010-2012*
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Now facing a global public health crisis

Increasing resistance
to antimicrobial medicines
among many pathogens

. q o |
Siarlﬁtseesa Few new antimicrobial
parasites medicines Iin pipeline

Magnitude of the problem? Burden? Surveillance status?
Healthcare impact? Economic impact?
... From a global perspective
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Selected bacteria/
resistance combinations

Bacterium Resistance/decreased susceptibility to

Escherichia col 3'd generation cephalosporins,
fluoroquinolones

Klebsiella pneumoniae 34 generation cephalosporins,
carbapenems

Staphylococcus aureus Methicillin (3- lactam antibiotics) i.e.
MRSA

Streptococcus pneumoniae Penicillin

Non-typhoidal Salmonella Fluoroquinolones

Shigella species Fluoroquinolones

Neisseria gonorrhoeae 34 generation cephalosporins
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Availability of national data* on resistance for
9 selected bacteria—antibacterial drug combinations, 2013

...
e 9 o
Number of requested bacteria/
antibacterial medicine }
resistance combinations for v /
which data was obtained:
- >5 (n=89) “ [ INo information obtained for this report, some centres participate in some ANSORP projects (n=2)
- 2-5 (n=22) No information obtained for this report, some centres participate in some RusNet projects (n=3)
| 1(n=3) | No information obtained for this report (n=60)
pr— (1] 815 11% 3500 Kiomelers
|~ National data not available (n=15) | Not applicable N ——
The boundanes and names shown and e designations used on this map do notimply the expression of any opinion whatsoever ta Source: World Health Organization ,:'f World .Hea.lth
on the part of the World Health Organizaion conceming the legal status of any country, temitory, city or area or of its autorities, Map Producion: Health Statistics and ¢ Organization
or conceming the delimtation of its fronbiers or boundanes. Dotted and dashed lines on maps represent approximate border lines Information Systems (HSI)
for which there may not yet be full agreement World Health Organization ©WHO 2013, All nights reserved

*National data means data obtained from official sources, but not that data necessarily are representative for the population or country as a whole



Escherichia coli:
Resistance to third-generation cephalosporins

Sources and availability of data

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

o

o

o
Il \ational data (n=84) : B8 Publication, <30 tested isolates or incomplete information (n=3)
B National data, <30 tested isolates or incomplete information (n=10)[ | No 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)
- National surveillance network/institution (n=2) [—7 No information obtained for this report (n=47)

- 0 875 7% 3,500 Ktomaeters
- Publication (n=29) Not applicable O
The boundanes and names shown and fe designations used on this map do notimply the expression of any opinion whatsoever Data Source: World Health Organization DR World Health
on the part of the World Health Organization concerning the legal status of any country, temitory, city or area or of its authonties, Map Production: Health Staistics and Oraanization
or concerming the delimdation of its fronbers or boundanes. Dotted and dashed Ines on maps represent approximate border lines Information Systems (HSI) ek 9
World Health Organization ©WHO 2013. All rights reserved

for which there may not yet be full agreement



Escherichia colr:
Resistance to third-generation cephalosporins

- Reported range of resistance (%)*

Americas
Eastern Mediterranean 29_63 294

Region

South- East Asian
Western Pacific

* Based on at least 30 tested bacterial isolates
** Publication data are complementary to national data, not from the same countries
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Escherichia coli:
Resistance to fluoroquinolones

Sources and availability of data

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

® o0

Bl \ational data (n=90) Bl Fubiication (n=29) [ | Not applicable
- National data, <30 tested isolates or incomplete information (n=5) - Publication, <30 tested isolates or incomplete information (n=2)

,__: National data not available (n=15) | No information obtained for this report, some centres participate in some RusNet projects (n=3)
I \ational surveillance network/institution (n=2) || Noinformation obtained for this report (n=48) e
The boundanes and names shown and te designabons used on this map do notimply the expression of any opinion whatsoever Data Source: World Health Organization SN World Health
on the part of the World Health Orgamizabon concerning the legal status of any country, temtory, city or area or of its authonities, Map Production: Health Stalistics and T Organization

or conceming the delimdtation of its fronbiers or boundanes. Dotted and dashed Ines on maps represent approximate border lines Information Systems (HSI) : 9

for which there may not yet be full agreement Norld Health Organization © WHO 2013 All rights reserved



Escherichia coli:
Resistance to fluoroquinolones

Reported range of resistance (%)*

14-71 0-98
8—-58 2—60

African Region

Region of the
Americas
Eastern
Mediterranean
Region

21-62 0-91

8-48 0-18
32-64 4—-89

European Region

South- East Asian
Reqgion

Western Pacific 3-96 0.2—-65

Region

* Based on at least 30 tested bacterial isolates
** Publication data are complementary to national data, not from the same countries
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Klebsiella pneumoniae:
Resistance to third-generation cephalosporins

Sources and availability of data

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

o

L

e O

- National data (n=85) - Publication, <30 tested isclates or incomplete information (n=1)

- National data, <30 tested isolates or incomplete into«nabon (n=8) ] | Noinformation obtained for this report. some centres participate in some RusNet projects (n=3)

[ > | National data not available (n=22) l | No information obtained for this report, some centres participate in some ANSORP projects (n=1) 0 &1%5 175 3,500 Kiometers

= ——— | = =

- National surveillance network/institution (n=2) ’ No information obtained for this report (n=53)

- Publication (n=19) f E Not applicable
The boundanes and names shown and e designabions used on this map do not imply the expression of any opinion whatsoever Data Source: World Health Organization X World _Hea_lth
on the part of the World Health Organization conceming the logal status of any country, temitory, city or area o of its auforitics, Map Producion; Health Statistcs and Organization
or conceming the defimitabion of its frontiers or boundanes. Dotted and dashed lines on maps represent approximate border lines Information Systems (HSI)
for which there may nol yet be full agreement World Health Organization ©WHO 2013. All nghts reserved



Klebsiella pneumoniae:
Resistance to third-generation cephalosporins

Reported range of resistance (%)*

877 9-69
Regi f th

471 15-56

Eastern Mediterranean 29_5(0 6—75

Region

South- East Asi
West Pacifi

* Based on at least 30 tested bacterial isolates
** Publication data are complementary to national data, not from the same countries
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Klebsiella pneumoniae:
Resistance to carbapenems

Sources and availability of data

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

r

BSSEER Pubiication, <30 tested isolates or incomplete information (n=3)

B 1:=tional data (n=69)

n MNational data, <30 fesled isolates or incomplete information (n=9} | Mo information obtained for this report, some centres paricipate in some RusMet projects (n=3)

|| Mational data not available (n=38) ' | No information obtained for this report, some centres participate in some ANSORP projects (n=1)

I t:=tional survedlance network/institution (n=2) | Mo information obtained for this repart (n=54) o e re I
T —

_ National survellance networkfinstitution, <30 tested isolales or mcomplede information (n=1) |:| Mot applicable

B 7. biication (n=13)

The boundanes and names shown and te designations used on this map do notimply the expression of any opinion whatseaver Data Source: World Health Organization s Waorld Health
on the part of the World Health Organizalion concemning the legal status of any coundry, lemitory, city or area or of its autherities Map Produchon: Health Siabisbcs and ¥ Organization
or conceming the delimitaion of its frontiers or boundaries, Datted and dashed lines on maps represent approximate border lines Information Systems (HS1) 9

for which thete may nolyet be full agreement World Health Organization & WHO 2013 All rights resenved



Klebsiella pneumoniae:
Resistance to carbapenems

_ Reported range of resistance (%)*

African Region 04 -
Region of the

_ 0-11 0-2
Americas

Eastern Mec_llterranean 0-54 0—21
Region

European Region 0—68 2—1

SOUthé Eqst Asian 0-8 0-55
egion

Western Pacific 0—8 0-11

Region

* Based on at least 30 tested bacterial isolates
** Publication data are complementary to national data, not from the same countries
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Klebsiella spp

Cefotaxime Resistance Trend, 2000-2011
Latin America AMR Surveillance Network
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Klebsiella spp

Imipenem Resistance Trend, 2000-2011
Latin America AMR Surveillance Network

5.00-

400

200+

Mean of % imipenem resistance

0.004

] | | | ] | ] ] ] | ] ]
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Leyenda
Carbapenemasa en enterobacterias
por tipo (num. paises)

Sin reporte (31)

KPC (10)

B <7cyNOm 1 (9)

Fuerte de datos Rel AVRA, marzo 201
Produccon del mapa PAHOMSO R

NDM and KPC
Carbapenemases

In Enterobacteriaceae
2013

Source: Latin American Surveillance
Network + Literature review
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Staphylococcus aureus:
Resistance to beta-lactam antibacterials
(l.e. methicillin-resistant S. aureus, MRSA)

Sources and availability of data

® 20

-National data (n=83)

The boundanes and names shown and he designabions used on this map do notimply the expression of any opinion whatsoever
on the part of the World Health Organization concerning the legal status of any country, temitory, city or area or of its autonbes,
or conceming the delimitation of its fronbiers or boundanes. Dotted and dashed lines on maps represent approximate border lines
for which there may not yet be full agreement

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

-Publlcahon < 30 tested isolates or incomplete information (n=3)

-Natlonal data, <30 tested isolates or incomplete information (n=7)| |No information obtained for this report, some centres participate in some ANSORP projects (n=1)
| t {National data not available (n=18) :No information obtained for this report, some centres participate in some RusNet projects (n=2)
-National surveillance network/institution (n=2) ;No information obtained for this report (n=44) 0 875 17%0 3500 Kéometers
-Publlcatlon (n=34) [::SNot applicable e —

Data Source: World Health Organization
Map Production Health Staisics and : (V)vf‘:"’ﬁ;'gg'::
Information Systems (HSI) & g

World Health Organization ©WHO 2013. All rights reserved




Staphylococcus aureus:
Resistance to beta-lactam antibacterials
(1.e. methicillin-resistant S. aureus, MRSA)

_ Reported range of resistance (%)*

African Reg|on 12—-80 0-100
Region of the

Americas 21-90 2-90
Eastern

Mediterranean 10-53 0-92
Region

South- East Asian 10-26 2_81

Reqgion

Western Pacific

* Based on at least 30 tested bacterial isolates
** Publication data are complementary to national data, not from the same countries
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Methicillin Resistant Staphylococcus aureus
(hospital isolates)

Latin America AMR Surveillance Network, 2000 - 2011

50.00
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20.004

T T T T T T T T
2000 2001 2002 2003 2004 2005 2006 2007
Year

Error bars: 95% CI
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2011

Staphylococcus aureus
hospitalario

% cepas con resistencia

B 11-25%
Bl 26-50%
o >51%

Sin datos*

* Se incluyen los paises que no
informan ningun aislado o
informan menos de 10 aislados

Fuente: Informe anual de la Red de Monitoreo/Vigilancia

de la Resistencia a los Antibitticos, 2007

1000 o 1000 2000 Km

Proyeccion: Azimutal Equivalente de Lambert
Produocion dai Ma p PAHO HSD/CD
Agosto 5009

N/
&Y organization

PS4




Enterococcus faecium vancomycin resistant
Latin America AMR Surveillance Network

Trend 2000 - 2011

m
=
[=1
[=1

1

40,001

e e e === = =
b e B e e e ]

Mean of % vancomyein resistance

Y

0.00

VRE Outbreak
Asuncion, Paraguay, 2008
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Enterococcus spp

Vancomycin resistance, 2007

Enterococcus faecalis

% cepas con resistencia
. <1%
1-5%
. |6-10%
B 11-25%
B 26-50%
Il >51%

| Sin datos*

* Se incluyen los paises que no
informan ningtn aislado o
informan menos de 10 aislados

de la Resistencia a los Antibiéticos, 2007

Fuente Informe anual de la Red de Monitoreo/Vigilancia

o 1000 2000 Km
e ——}

Proyeccién: Azimutal Equivalente de Lambert
Produccion del Mapa: PAHO HSD/CD,
Agosto 2009
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Enterococcus faecium

% cepas con resistencia
. <1%

Bl 1-5%

| 16-10%

1 11-25%

B 26-50%

B >51%

Sin datos*

* Se incluyen los paises que no
informan ningun aislado o
informan menos de 10 aislados

Fuente: Informe anual de la Red de Monitoreo/Vigilancia
de la Resistencia a los Antibidticos, 2007
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In summary: Bacteria commonly causing
Infections In hospitals and in the community

No. of WHO regions with

Name of bacterium/ Examples of typical MNo. out of 194 MS :
national reports of 50 %
resistance diseases providing data :
resistance or more
Escherichia colif Urinary tract infections, blood
stream infections —
- v5 3™ gen. cephalosporins 84 ( bl &
- w5 fluoroguinolones 92 N B/ &
Kiebsiella pneurmoniael Pneumania, blood stream
infections, urinary tract
infections
- v¥s5 3™ gen. cephalosporins a7 &l &
- vs 3™ carbapenems T 216 4
Staphyiococcus aureus/ Wound infections, blood
stream infections rr—
- vs methicillin "MRSA a5 B/ b )

7R, World Health
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In summary: Bacteria mainly causing
Infections in the community

Mame of bacterium/

resistance

Examples of typical
diseases

No. out of 194 M5
providing data

Mo of WHO regions with
national reports of 25 %

Streptococcus pneumaniaed

- non-susceptible or resistant
to penicillin

Nontyphoidal Saimoneiiad

- v5 fluoroguinolones

Shigella species/

- vs fluoroquinolones

Neisseria gonorrhoeal
- s 3™ gen. cephalosporins

Pneumonia, meningitis, otitis

Foodborne diarrhoea, blood
straam infections

Diarrhoea ("bacillary
dysenteria”)

Gonorrhoea

&7 (
N

48

5

42

resistance or more

&l b

3/6

216

36
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Conclusions:
AMR is not longer a prediction for the future; its happening now

 AMR is present in all parts of the world. New resistance
mechanisms emerge and spread globally

« There are high proportions of antibiotic resistance (ABR)
In bacteria that cause common infections (e.g. urinary
tract infections, pneumonia, bloodstream infections) in
all regions of the world.

A high percentage of hospital-acquired infections are
caused by highly resistant bacteria such as methicillin-
resistant Staphylococcus aureus (MRSA) or multidrug-
resistant Gram-negative bacteria.
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Conclusions

* The report will serve as a baseline to measure future
progress, and evidenced that there are many gaps in
Information on pathogens of major public health
Importance.

* AMR surveillance generally is neither coordinated nor
harmonized, compromising the ability to assess and
monitor the situation.
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Survelllance of Antimicrobial Resistance:
Needs and Next Steps

Vision

“To achieve a monitoring capacity that will capture the global
situation of antimicrobial resistance, and inform decision-
making.”

Towards integrated surveillance of AMR in humans and
animals and in disease specific programs

Immediate steps will focus on AMR:
Standards for global surveillance
Collaborative platform for surveillance

DX\ World Health
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World Health Assembly, May 2014

In May 2014, the World Health Assembly approved a
resolution co-sponsored by several Member States:

“Combating antimicrobial resistance, including antibiotic resistance”

SIXTY-SEVENTH WORLD HEALTH ASSEMBLY WHAG67.25

Agenda item 16.5 24 May 2014

Antimicrobial resistance
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