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The World is not Ready for the Next
Pandemic

"when | was a kid, the disaster we worried
about most was a nuclear war. But today, if
anything kills over 10 million people in the
next few decades, it's most likely to be a

highly infectious virus,
rather than a war. Not
missiles, but microbes."

it's most likely to be
In a memorable 2015 TED talk / < Eniggggptousings



Top 10 Causes of Death Globally 2015

Top 10 causes of death globally 2015 The top 10 causes of death in low-income

economies 2015
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In low-income economies: Lower respiratory infections, Diarrheal
diseases. HIV/AID, Tuberculosis, Malaria



List of Major Epidemics in the 21

Century
* 2000™~2006

* 20

02~03, SARS in Asia and Canada (775)
05~06, Dengue fever in Singapore and India (<100)

07~2017

08~09, Cholerain Zimbabwe (4293)

09, flu pandemicworldwide (14286)

10~present, Haiti cholera outbreak (9985)
11~present, measlesin Congo (>4500)

2012 yellow fever outbreakin Darfur,Sudan (847)

2012~present, worldwide Middle East respiratory syndrome
coronavirus (MERS) outbreak (>1000)

13~16, Ebola virus epidemic in West Africa (>11000)
2015 Indian swine flu outbreak (2030)

2015-16 Zika virus epidemic

2016-17 Yemen cholera outbreak (1614)
2013~present, H7N8 in Chinaand Hong Kong



Characteristics and Trend of
Infectious Diseases caused by Mirticac
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* Very contagious and usually cause
epidemics or pandemics

* Mostly related to community acquired
infections

* More severe and high mortality rate

* [t comes and goes without clear signs

* Newly emerging and re-emerging virual
infections will be continued in the future

* Trend is getting more frequent
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* Cholera is one of the major bacterial
diseases causes epidemics or pandemics



"nightmare" and "catastrophic
threat" of antimicrobial resistance

2013 US CDC report

UN meeting on antibiotic resistance

Estimated minimum number of illnesses and AR i.n %050
deaths caused by antibiotic resistance*: 10 million
Tetanus
At least 2 049 442 illnesses, 60,000
y y
23 000 deaths
4 Road traffic
accidents Cancer
*bacteria and fungus included in this report 1.2 million 8.2 million
AMR now
700,000
(low estimate)
Consequence
* Crippletheability to fight oanes v
routineinfectiousdiseases Eeee
* Lost manylife-savingand life- I
improvingmodern medical e e

advantages



Timeline of Key Antibiotic

Resistance Events

ANTIBIOTIC RESISTANCE
INDENTIFIED
penicillin-R Staphyiococcus 1940 ——i
tetracycline-H Shigella 1959 —
methicillin R Staphyiococcus 1962 ——
penicillin-R pneumaoroccus 1965 —
erythromycin-R Streptococcus 1968 =

— 1943

— 1950
— 1953

— 1960

— 1967

— 1972

ANTIBIOTIC
INTRODUCED

penicillin

tetracycline

erythromycin

methicillin

gentamicin

vancoemycin

gentamicin-R Enterocaccus

ceftazidime-R Entarobacteriaceae

vancomycin-R Enterecoccus

levofloxaci nR preumocaccus

imipenem-R Enterobacteriaceae

YDA tubzrculosis
linezolid-R Stophylecoccus
vancomycin-R Stapfylococcus

1979

1987
1988

1996
1998

2000
2001
2002

PDR-Acinetobacter and Pseudomonos 2004/5

ceftriaxone R Neisseria gonorchoeoe
PCA-Entzrobacteriaceae

ceftaroline-R Stophylococcus

2009

2011

— 1985

— 1996

— 2000

— 2003

— 2010

/

imipenem and
ceftazidime

levofloxacn

linezolid

daptomycin

cefraroline

Bacterial resistance increases sharply

New antibioticdevelopment lags behind




Multidrug-resistant Bacterial
Pathogens

* Microorganisms with a threat level of urgent
* Clostridium difficile
* Carbapenem-resistant Enterobacteriaceae
* Drug-resistant Neisseria gonorrhoeae

* Microorganisms with a threat level of serious
e Multidrug-resistant Acinetobacter
* Drug-resistant Campylobacter
* Fluconazole-resistant Candida (a fungus)
» Extended spectrum B-lactamase producing Enterobacteriaceae (ESBLs)
* Vancomycin-resistant Enterococcus (VRE)
e Multidrug-resistant Pseudomonas aeruginosa
* Drug-resistant non-typhoidal Salmonella
* Drug-resistant Salmonella Typhi
* Drug-resistant Shigella
* Methicillin-resistant Staphylococcus aureus (MRSA)
e Drug-resistant Streptococcus pneumoniae
* Drug-resistant tuberculosis

Most are related to hospital acquired infections and widely present year long



Continuous Evolution of Antibiotic Resistance
in Bacterial Pathogens

New Superbug
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Resistance Development Trend in the

RG, resistance genes
RP, resistance plasmids

Animal and
human gut

Many things could
happen in this mixture?
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| ’ How Do We Prepare for the Threat
® of Infectious Diseases?
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