fectlous diseases in a
f‘"’” borderless w'bsld

”QL
 www.webbertraining. com . September 20, 2018

Prof. Dr. Leo Vlsser Lelden Unlveflty Medlcal Center ‘Netherlands
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A new Asian plague pulse arrives Plague travels overland from western Fleas find alternative hosts after a
in the harbors of Europe, and Central Asia to Europe, likely related rodent population crash, and come
spreads through the mainland to activity on existing land traderoutes into contact with human populations

PNAS 2015;112:3020






Plague

o Evolutionarg genetic adaptation

Yersinia Pseuclotuberculosis

o Higlﬂ host Plasticitg as vector-borne

disease with rodent reservoir

o Catalyzing changes in climate

and socio-economic conditions

® Trade and travel



http://r‘adar.zhaw.ch/worldwiclc.html






TABLE 1. POPULATION OF THE WORLD AND MAJOR AREAS, 2015, 2030, 2050 AND 2100,
ACCORDING TO THE MEDIUM-VARIANT PROJECTION

Population (millions)

Major area 2015 2030 2050 2100
[ R P B B T T A Ho 7 349 8 501 9725 11213
75 1y R Oy A MR S BT LR L 1186 1679 2478 4 387
I o e R e 4393 4923 5267 4 889
I P S s Ry TP ot LA KRR 738 734 707 646
Latin America and the Caribbean ............... 634 721 784 721
Northern America ........coceeveevnreresienssesisnnns 358 396 433 500
B i R e e B A S e S 39 47 57 71

Source: United Nations, Department of Economic and Social Affairs, Population Division (2015).
World Population Prospects: The 2015 Revision. New York: United Nations.

e T ——————————

United Nations World Population Prospects:
The 2015 Revision, Key Findings and Advance Tables



Contribution to the increase in urban population by country, 2014 to 2050

2500

Other countries

F3
2
E
X
g
-
 —
§ 34
% United States of America
Indonesia
s
g Nigeria
500
India
0

nearly 2.5 billion
urban population increase
by 2050

Angola
Viet Nam
, Sudan
- Iran (Islamic Republic of)

- Uganda
~  Kenye

Brazil — 0%
Philippines

Ethiopia

United Republic of Tanzania
Bangladesh

United Nations, Department of Economic

and Social Affairs, Population Division
(2014).

World Urbanization Prospects: The 2014

Revision, Highlights



® How do new infections emerge’?

e What have we learned

from ePiclemics of 21st centurg?

o What will the future bring

in this borderless world?



Stage 5:

exclusive - |m! 'amns
— juman agent
4 o— From animals
Sep or (many cycles)
-
3 Stage 3: From animals
limited - (fewh mcycamles)
s Outbreak
2 Stage 2:
primary
infection
N
Stage 1:
in animals

HIV-1 M

Nature 200,7:‘1“1'7:7_79



Scientific Reports 2015;5:14830




Indonesia
Germany

vcctor-bornc Pathogcns




9th floor of the Metropole Hotel, 21 February 2003

Each room is indicated by its number
(e.g. 911, index case); white numbers

“se

Index case SARS case SARS case Air flow (determined by smoke tests)

Prof LUL, 63 with further No further
21 infected transmission transmission



SARS (2003)

Cross-specues
One Health movement
transmission CoV |

International Health

Initial delag rePorting Regulations 2005

Superspreading events Rigorous infection

(health care facilities) é control Practices

WHO g!obal network National caPac:itg
virologg builcling

Emerg Infect Dis 2013:19:864






Nature 2010:464:1112

HINI (2009)

Reassortment virus

N swine

Uncxpectecl time and

gcogra P“'IIC reglon

Vaccine Productlon

too late, too little

Uncqual access to

vaccines and drugs

Survelllance N P:gs

(and man)

E’arlg warning systems
<10% IHR countries

New ce”—culture based

influenza vaccine

Revision vaccine
distribution



Effective Distance (Def)
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Science 2013;342:1337



MERS-CoV.(2012)

Global |ega! controversy over ownership

and sharing of dangerous vVIruses

Revision of 2011 Pandemic Influenza

PreParedness Framework

- to include non-influenza viruses with
Panclcmic Potential

- to include genome sequence data

Science 2014;345:1295
https://www.foreignaffairs.com/print/1071234



MERS-CoV (2015)

Medlcal shoppmg

L ate dlagnosls

Crowcling ER and culture . Restrict hospital

of Familg care-—giving visitors

Quarantine failure of Hospital hggx’ene and

superspreaclers infection control

Poor communication and & %
Risk communication

{:aiIUFC to bUild trust - J Hosp Infection 2017;95:207






Ebola (2013)

_ -hown how connected ‘
. we are onlg a5

»

SAarc as } s 1S ‘ CS:

i - -

Lancet 2015;385:1884






probability of second wave
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relative transmissibility of asymptomatic infection

Scientific report 2017;7:5829



Plasmid

Class | integron

-

4
ﬂ
&

UO|309}as JROIqRUY

Global change for microbes

The clinical class 1 integron illustrates how human activities affect the abundance
and distribution of genes and microorganisms. Driven by antibiotic selection, it
has colonized different bacteria, vertebrate hosts, and continents. Its spectacular
rise in abundance has been driven by antibiotic selection. Large numbers of
integron copies are now being shed back into the environment, driving the spread
of antibiotic resistance. See supplementary materials for data sources.

COPIESPER  GRAMS OF SIZE OF TOTAL COPIES
GRAMFECES ~ FECESPERDAY  POPULATION  RELEASED PER DAY
108-10% 570 1x10° 108 -102
108-10% 20 1x10% 10 -10%
108-107 3000 1.4x10° 10® -10%°
10°-10’ 160 76x10° 10%-10%

Science 2017 Sept 15



Major increase in human monkeypox incidence
.! 30 years after smallpox vaccination campaigns
1! cease in the Democratic Republic of Congo

M -

PNAS 2010;107:16262



PLOS One 201%;8:e66071



® Recent cPiclcmics showed how clensely
connected we are as a global communitg ;

we are only as sa{:e as thc most Fragilc states

® Airtravel, Population growth, encroachment on
Prcvious[g sParsclg Populatcd areas in Africa
and Asia, climate cl’nangc, civil unrest and
conflict amplhcy the risk of outbreaks and

ePiclcmic:s



Be Preparcc] for the unexPcctecl

Make infectious control practices work

Strengthen existent Pub ic health surveillance

systcms and infrastructure

SuPPort low-income countries to imP|cment

2065 International Health regulations

Adal:)t the Pandemic Influenza PreParedness

F‘ramcwork to other Pathogcns
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www.webbertraining.com/chedulepl.php

September 28, 2017

October 5, 2017

October 12, 2017

October 26, 2017

October 31, 2017

November 9, 2017

HOW TO PUBLISH IN THE JOURNALS AND WHY IT MATTERS
Speaker: Prof. Elaine Larson, Columbia University, Mailman School of Public
Health

(FREE Teleclass)
INFECTION CONTROL GUIDELINES THAT DID NOT WORK AGAINST EBOLA
Speaker: Prof. Bjerg Marit Andersen, Oslo University Hospital

(FREE Teleclass)

STRENGTHENING IPAC STRUCTURES THROUGH EDUCATION IN LOW-
INCOME OR MIDDLE-INCOME COUNTRIES

Speaker: Prof. Shaheen Mehtar, Infection Control Africa Network, and Stellenbosch
University, Cape Town

INFECTION CONTROL IN PARAMEDIC SERVICES
Speaker: Jennifer Amyotte, City of Greater Sudbury Paramedic Services, Canada

(FREE European Teleclass)

INFECTION PREVENTION CHALLENGES AMONG HOSPITALIZED CHILDREN
AND NEONATES IN AFRICA

Speaker: Prof. Dr Angela Dramowski, Stellenbosch University, Cape Town

CLEANING THE GREY ZONES OF HOSPITALS: LESSONS FROM A
COMMUNITY-BASED TEACHING HOSPITAL
Speaker: Prof. Makeda Semret, McGill University, Montreal
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