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What | will not talk about

« Population-based surveillance, potential for determining
risk or burden of disease

« Patient-based surveillance, determining appropriate
antibiotic therapy (ABS — effectiveness)




What | will talk about

« Pathogen-based surveillance

And that can be translated into regional AMR surveillance as a
basis of co-reactive prevention and control

(Which is a challenge but can be achieved)
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QOverview

* Phylogeography of High Risk Clones
« Transmission

* Network properties




Population structure of K. pneumoniae from a global collection
(n=328)
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Population structure of K. pneumoniae in Europe:
Clinical isolates from the EUSCAPE collection (n=1717)
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Population structure of K. pneumoniae in Europe:
Clinical isolates from the EUSCAPE collection (n=1717)
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Population structure of K. pneumoniae in Europe:
Phylogroup Kpl (n=1649)

1649 of 1717
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Population structure of K. pneumoniae in Europe:
Clonal complex 258 (n=472)

472 of 1717
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Population structure of K. pneumoniae in Europe:
Sequence type 258 & 512 (n=236)
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Population structure of K. pneumoniae in Europe:
Sequence type 258 & 512 (n=236)

282 of 1717
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Population structure of K. pneumoniae in Europe:
Sequence type 258 & 512 (n=236)
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oafe®

¢ V) & :
. ):/, ; Node Size
e @

7 o/ Label Size
v | =

_,"I‘ll
O

Y \\ B &

North )
. 563  Denmark ’ o }‘}:
i y 7
Belarus 2 ’/
Poland /{‘
o

.m'.. . .
. . (is..-r»,.
& ? Romania " ‘
Narth 52 - /
. -
tlantic soan. o) ..' i ) )
Ocean - @ ‘@ it r"._'
@ Syria X —
Towtiig . iraq
Marecco - s Iran
Litya Egypt N ~
Saudi Arabla oy v \x I,
Omar X
Oma g
Sudan Q I
> 7 Nigera e 00012 |
m AR n Leaflet | Map data ® OpenStreethap contributors, CC-BY-SA, Imagery © Mapbox
IVERSITATS
= NIKUM RRRRRRRR -_—

14 - 5. Juli 2017



Population structure of K. pneumoniae in Europe:
Sequence type 258 (n=48) 27 are from Greece
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Population structure of K. pneumoniae in Europe:
Sequence type 512 (n=188) 113 are from ltaly

188 of 1717
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Population structure of K. pneumoniae in Europe:
Sequence type 512 (n=188) 18 are from Isreal

18 of 1717
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Population structure of K. pneumoniae in Europe:
Clonal expansion of KPC2-producing K. pneumoniae 2013
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Transmission

A property of all but a privilege of a few

Not only a property of infectious agents but
also a property of the host




National patient referral networks
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National patient referral networks




National patient referral networks




The English health care network

51.1 million inhabitants in England in 2007
From the NHS Hospital Episode Statistics (HES)
* Financial Year 2007

146 acute care hospital trusts
« 25 University hospitals
* 42 Large acute care
« 50 Medium acute care
e 29 Small acute care

7.4 million patients

12.9 million admissions
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Network properties

24 - 5. Juli 2017



The English Hos
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Patient Referral Network

[1] London (S & W)
[2] London (N)
[3] Birmingham
[4] Manchester
[5] Oxford & East Midlands
[6] Bristol

[7] Leeds

[8] Newcastle

[9] Cambridge
[10] Southampton
[11] Liverpool
[12] Sheftield
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Properties of Health care Networks

* Regionality
» Centrality

T
Sl
@5 4»”‘%
EEeANH|
’m@« icl
5P 7
\;;::L &4
uu}\“!“"’”

% INIVERSITATS
3 ’INIKUMFREIBURG -



MRSA rates correlate with patient movements
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[2] London (N)
[3] Birmingham

[5] Oxford & East Midlands

[6] Bristol

[7] Leeds _ [10] Southampton
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Properties of Health care Networks

* Regionality
» Centrality

e Scale-freeness




Introduction of Health Care-associated
Pathogens

e Patients do not move randomly

e Health care utilisation creates
structured networks

o Centrality
e High indegree
e Strong connectedness

e Health care collectives

e Geographical
cooperativeness
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Properties of Health care Networks

Regionality

Centrality

Scale-freeness
Small World

Tipping point dynamics




The fate of national epidemics
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Regional referral networks are non-hermetic

7 e
-7

r 4

Percentage admitted to
hospitals outside the
assigned cluster

43.0 - 66.6 %

33.8-43.0%
25.5-33.8%
18.4 - 25.5%
12.9-18.4 %
86-12.9 %
 52-86%
30-52%
14-30%
00-14%

[¢] 30 60 120 km

UNIVERSITATS
INIK UM FREIBURG mmm



Regional referral networks vs

Authorities

. Strategic Health

NHS strategic health
authority border

Health care collective
catchment area
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Hospital choices
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From watersheds to germsheds
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Phylogeography of MRSA in England
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Selected:

Opportunistic sample

Retrospective convenience
sample

British Society for
Antimicrobial Chemotherapy
(BSAC)

e Bacteraemia surveillance
e First 7 MRSA Bac. Isolates

Clonal Complex 22
1058 samples
Hospital >25 samples

B ireland
B Northern Ireland
. Scotland

Wales

[l south East
. South West
. North East 2
. East 1
South Central
B West Midlands
I North West 1
. East 2
B Central-East Midlands
B North Central

B North East 1
North West 2
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Live-saving research investments in AMR
(One-Health is it, or is it?)
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How are we going to reconcile the epidemic
spread of AMR associated high risk clones with a
One Health approach?
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Incidence of colonization and bloodstream infection with
carbapenem-resistant Enterobacteriaceae in children receiving
antineoplastic chemotherapy in Italy.

Caselli D, et al. Infect Dis (Lond). 2016.
Show full citation

Abstract

Few data are available on the incidence of carbapenemase-producing
Enterobacteriaceae (CPE) infection or colonization in children receiving anticancer
chemotherapy. We performed a nationwide survey among centers participating in
the pediatric hematology-oncology cooperative study group (Associazione ltaliana
Ematologia Oncologia Pediatrica, AIEOP). During a 2-year observation period, we
observed a threefold increase in the colonization rate, and a fourfold increase of
bloodstream infection episodes, caused by CPE, with a 90-day mortality of 14%.

This first nationwide Italian pediatric survey shows that the circulation of CPE
strains in the pediatric hematology-oncology environment is increasing. Given the
mortality rate, which is higher than for other bacterial strains, specific monitoring
should be applied and the results should have implications for health-care practice
in pediatric hematology-oncology.

PMID: 26393496 [PubMed - indexed for MEDLINE]



Are we well advised to spend scarce research
resources on a One Health approach if we want to
save patients’ lives in European hospitals?
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Given the limited supply of research funding, |
regard it as irresponsible to portray a One Health
approach as beneficial for patients that are at risk
of infections with AMR pathogens in our hospitals !




Conclusions

e Transmission of health care-associated MDROs is characterized by highly

non-normal dynamics, whereby few cause many and many cause few.

e |nfection control measures should regard regional health care networks and

not only individual hospitals as the target for interventions.

e Real-time patient tracking combined with rapid genomic analysis is essential
for the early management of emergence and introduction of High Risk Clones

into regional referral networks.
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