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Virus

rhinovirus,

respiratory syncytial virus,

influenza virus(seasonal influenza, pandemic influenza, avian influenza),
parainfluenza virus,

human metapneumovirus,

measles,

mumps,

adenovirus,

coronavirus(SARS, MERS).

Bacteria

Streptococcus pneumoniae,
Mycoplasma pneumoniae,
Haemophilus influenzae,
Chlamydophila pneumoniae.
Coxiella burnetii,

Legionella pneumophila,
Mycobacterium tuberculosis.




Deaths in millions

Leading infectious killers; millions of deaths
worldwide, all ages, 1998.

30

25

20

1.5

10

0.5

*HIV-positive people who died with TB have been included among AIDS
deaths. SOURCE: WHO, 1999.

- Owaer age five

Under age five

Acute
res piratory
infections

(including
pneumonia and
influenza)

AlDS*

Diarrhosal
diseases

Malaria

Measles

Infectious Diseases

a persistent threat

Annual Deaths (in millions)

Disease Deaths
Respiratory Infections 3.9
Malaria 1.3-3.0
HIV/AIDS 2.5
Diarrheal Diseases 1.8
Tuberculosis 1.7

Neglected Tropical Diseases 0.5

http://www.smartglobalhealth.org/issues/
entry/infectious-diseases
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http://wwwnc.cdc.gov/travel/yellowbook/2016/the-pre-travel-consultation/respiratory-infections
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Large Infectious droplets Small Infectious droplets Infectious Droplet Nuclei

>=5 um in diameter. <5 pum in diameter.

Virons

Ko/ A5 02 ol xjol /A 0| Zuts}7| Fol/4 20| 2| Zesto]
HFO| 2 A7F Z F A0 2|5t AZSHHA X1 40| Z}0FA, 3- HFO|ARH H =0, O|F
CEECED 5 e HEIX| Zojzt & H|9Fsy 0|2} B} %|Z0| XHO}A
27| ZOA A&EHA Listat, 57| UM AREA
515104 1-3 O E 2ot O|= H|ZHO| &. HOICtE &= AS
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* % 2 s » . ol »
s 0q% 0 e ST "o« ** S “Infectious Droplet Nuclei ,* 7%
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o® =N
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- ’ '. ° Small Infectious Droplets
Large Infectious Droplets - .....
R il
- > -
S > ™ - » L d
. '. . a0
-
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M
1-3 Feet 3 -5 Feet 5 -160+ Feet

http://www.slideshare.net/somamedicall/dentalpresentation-october-2012-by-somamedicalnet
http://www.ncbi.nlm.nih.gov/books/NBK143284/pdf/Bookshelf NBK143284.pdf
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(2014.12.31. & %H)

Total HAdV HPIV HRSV IFV  HCoV HRV  HBoV HMPV

2013° 8384 1,732 822 574 1773 622 2411 351 99
No. (%) of (55.7) (115) (5.5) 3.8) (118) (41) (1600 (2.3) 0.7)

detection 2014 6,108 496 636 420 2,009 702 1404 155 289
(57.1) (4.6) (5.9) 39 (188 (6.6) (131) (14 (2.7)

* 20139¥ 1==~523=(15,050)
** 20149 1==~525=(10,6942)
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respiratory
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Human
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(Avian Influenza
Influenza HIN1
Influenza A(H7N9)
SARS

\MERS

¢h=, OFAIOF XS
ot=, HAMA

=

HMA, EBE, o=

2003~ \

2009
2013
2003

2012 J

Cyclosporiasis o= 1996
E. coli O157:H7 oj=, 9 2006
E. coli O104:H4 outbreak =odu /8 2011
Cholera S}O| E| 2010
Shigella ot 58 2H 1998
NorovirusZt &% ot Zolx|y 2006
Nipah Encephalitis 224 0| A| O} 1998
West Nile Encephalitis 0= F20t ol 1999
Ebola hemorrhagic fever L 1976
Marburg VHF Of=tE 2005
Lassa hemorrhagic fever Mot= 2|7}t 1969~
Lift valley fever orE 1977-78
Meningococcal meningitis AFSC|OF2}H| O} 2000
Mealses 3.;#:_1*, 75;1:_1* 2000~1
Pertussis St=, gt 2012
Anthrax M EH| o= 2001
MolE dEHZ 2 2FE =7t 2003
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SARS in the World, 2003

The first known cases of SARS occurred in Guangdong province, China, in November 2002 and WHO
reported that the last human chain of transmission of SARS in that epidemic had been broken on 5 July 2003.
The etiological agent, the SARS coronavirus is believed to be an animal virus that crossed the species barrier
to humans recently when ecological changes or changes in human behaviour increased opportunities for
human exposure to the virus and virus adaptation, enabling human-to-human transmission.

By July 2003, the international spread of SARS-CoV resulted in 8,098 SARS cases in 26 countries, with 774

deaths. 20043 129 262 QI QF X|FI0f| o[t MLIO| 28THHO| 'Hi= ARRF AL
WHO guidelines for the global surveillance of SARS Updated recommendations, October 2004

Figure 2: The Cost of SARS: Initial Estimates,
Asian Development Bank

% of GDP

Indonesia

Singapore 2.3%
Thailand 1.6%
Malaysia 1.5%

Philippines 0.8%

0 1 2 3 4 5 6 7 USShillion

M

Aman wears a face mask as a precaution An airport quarantine official sprays disinfectant
against SARS after arriving at Los inside a passenger jet after landing at Manila
Angeles International Airport this week.  international airport.



Avian Influenza

. 20035 E| SXYTHX| & 644 UM, 3813 AMIHWHO, 2012.11.8

+ 2003 112 8 ZtHC|OLOJA] Z=7tSIA} 1Y B 1. 10.17 S4 23,
10.24 9, 10.26 At (WPRO).

» 20034 11 15 QA=A M Z=7tEkR} TE(31M| O &) 2.

No#iiny

20144 2|Lt2l; H5N8 HSN1O| oo AF2tat 7437, HA AFYO| QlE L2t
HSN1Oj| olst 73R ok MAH AFO| U1, AR2H Afg| 7t Qe Liat.
HSN1Oj olot 7h2 R ot MA AFYEH ol Lz}

http://en.wikipedia.org/wiki/File:Global spread of H5N1 map.svag#filehistory

Z& % O|_| % $‘ O|i| X|' Asian Migratory Bird Flyways
A(H 7 N 9) Central
Asian-Indian

Flyway
2013. 2¥ 2 E SHIYNX| &= 1397 2l

= 45 At (WHO, 2014. 11.6)

RZIS F 0.12 X|&X QI AM2H 7t MIHE hai province, Chinajpg
dia. ile:Chicken market in Xinin

= -
2o 7|7| Szt 7|FX| £t 2S(BioMed
Central Medicine, 10.2)
=2 R A™P=Io|Me ZHHE
250l 7tsdof wat Arg %
SE0M ZEE XEHo 2 ZAY
A A% (WHO, 10.7)
S fe 7tsdE HidE 5 = Hh

X&He HAHA Bt

East Asian-Australian Flyway

http://en.wikipedia.org/wiki/File:Central Asian Flyway Map.qgif

Location of laboratory-confirmed cases of influenza A H7N9 virus infection and closures of live poultry markets in
Nanjing, Huzhou, Hangzhou, and Shanghai. Lancet October 31, 2013, http://dx.doi.org/10.1016/5S0140-6736(13)61904-2


//upload.wikimedia.org/wikipedia/commons/a/a1/Global_spread_of_H5N1_map.svg
http://en.wikipedia.org/wiki/File:Global_spread_of_H5N1_map.svg
http://en.wikipedia.org/wiki/File:Central_Asian_Flyway_Map.gif
//upload.wikimedia.org/wikipedia/commons/d/d5/Central_Asian_Flyway_Map.gif

Pandemic (H1N1) 2009

{/’ Timeline

g@\) World Health Pandemic (H1N1) 2009 laboratory confirmed cases

NS Organ|zat|0n And number of deaths as reported to WHO
Status as of: 18 April 2010 .

X - - p

Cumulative deaths
e 1-10

® 11-5

® 51-10

. 101 and more

[ Countrynemitory/area with confirmed cases

Chinese Taipei has reported forty-cne deaths associated with pandemic (H1N1) 2009

@ WHO 2010. Al Rights Reserved. Disclaimer. View/download static maps. |




Confirmed global cases of MERS-CoV
Reported to WHO as of 09 Oct 2015 (n=1595)
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PERFECT STORM

GILORGE MARK
CLOONEY WAHLBERG
WOLRGING PETERSE

PERFECT STORM;

An ocean tempest due to a rare
combination of factors and
circumstances that might occur
every century (Sebastian Junger,

1997).




The first known cases of SARS occurred in Guangdong province, China, in November 2002 and WHO
reported that the last human chain of transmission of SARS in that epidemic had been broken on 5 July
2003. The etiological agent, the SARS coronavirus is believed to be an animal virus that crossed the
species barrier to humans recently when ecological changes or changes in human behaviour increased
opportunities for human exposure to the virus and virus adaptation, enabling human-to-human
transmission. By July 2003, the international spread of SARS-CoV resulted in 8098 SARS cases in 26

countries, with 774 deaths. WHO guidelines for the global surveillance of SARS Updated recommendations, October 2004
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http://en.wikipedia.org/wiki/File:Carlo_urbani.gif

Convergence Model; ZF

MICROBIAL THREATS
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Institute of Medicine, USA
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United Nations Department of Economic and Social Affairs :/

Population Division
World Urbanization Prospects, the 2014 revi

Growth rates of urban agglomerations by size
class (1990-2014)

K @
Growth Rate pCity Population - %o » O
<1% E ° 500-750 thousand
1-3% B © 750-1000 thousand
3-5% O  1-5 millicn
W s O 5-10 million

[C] 10 million or more

Note: Designations employed and the presentation of material on this map do not imply the expression of any opinion whatsoever on
the part of the Secretariat of the United Nations concerning the legal status of any country, territory or area, or of its authorities,
or concerning the delimitation of its frontiers or boundaries.

http://esa.un.org/unpd/wup/Maps/CityGrowth/CityGrowth.aspx



Global aviation network.

Akg
10 : 25000

Fig. 1. Global aviation network. A geographical representation of the civil aviation traffic
among the 500 largest international airports in100 different countries is shown.
Hufnagel L, Brockmann D, Geisel T. Forecast and control of epidemics in a globalized
world. PNAS 2004;101:15124
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Global survelllance of communicable diseases:
a network of networks. Source: WHO/CDS.
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Search

3
See Pro Med link for additional
search function.

Home page

About One Health

Mission Statement
Advisory Board (Hon.)
One Heaith News

AVMA Task Force Report
One Health Newsletter
Publications

One Health Journals
ProMED Outbreak Reports
Animal Diseases & Humans
Supporters

Supporter Endorsements
Upcoming Events

Follow Us on Twitter
Contact Us

Reciprocal Links

One Health

initiative

~

One Health Initiative will unite human and veterinary
medicine

The One Health Initiative is a movement to forge co-
equal, all inclusive collaborations between physicians,
osteopathic physicians, veterinarians, dentists, nurses and
other scientific-health and environmentally related

disciplines, including the American Medical Association, / B i
American Veterinary Medical Association, American w C'-iwnoqw ’?:! N e
Academy of Pediatrics, American Nurses Association, 2 e z
American Association of Public Health Physicians, the

Emerging and Reemerging infections -
70% vector-borne or zoonotic

) Avunnu

Sn -~

Ha =gt

Nom: rb‘
>

American Society of Tropical Medicine and Hygiene, the B | Usees o1 3 . ,’ i Sorey

Guanarito Ay g2 buls T
Centers for Disease Control and Prevention (CDC), the Mayaro ."' : 3%

. : ‘wike . c § Barmah Forest
United S.tates De:?artment of Agriculture (}JSDA), and the s ~,.; ROCIO Y:, gty
U.S. National Environmental Health Association (NEHA). Andes N oryeng nyen
Additionally, more than 800 prominent scientists, S—
physicians and veterinarians woridwide have endorsed the

initiative.

Cropouche

Marburg

“Rodent-bome

:view large map =

> more about one health

The One Health concept
recognizes that the health of

Please see MONOGRAPH in Veterinaria Italiana
"One Health - One Medicine": linking human, animal and
environmental health

click here 13

HISTORY of the One Health Initiative team

(April 2006 through September 2015) and the One
Health Initiative website since October 1, 2008

++ click here ::

(CDC, USA)

humans is connected to the health
of animals and the environment.
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HIV
>30 million deaths

FIGURE WO-2 Emergence of zoonoses. Over the past century, humanity has witnessed the emergence of numerous zoonotic infections that
have resulted in varying numbers of human fatalities. Influenza viruses that originate from birds account for an important proportion of these
deaths, and recently many new zoonotic viruses that originate in bats, such as Hendra virus, Nipah virus, and the SARS coronavirus, have
caused outbreaks with high mortality rates.

NOTE: As of June 2, 2014, the Centers for Disease Control and Prevention (CDC) reports that there were 39,557 cases of West Nile virus in
the United States resulting in 1,668 deaths between 1999 and 2013. Source: http://www.cdc.gov/westnile/resources/pdfs/cummulative/99_2013_
CasesAndDeathsClinicalPresentationHumanCases.pdf (accessed February 19, 2015).

SOURCE: Bean et al., 2013.
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A civet A horseshoe bat

FIGURE WO-8 Bats and emerging viruses. Bats are the most populous mammal—with
more than 1,200 species representing approximately 25 percent of all classified mammal
species—and are found in all regions of the world except for the North and South poles and
some remote islands. Although they carry a number of zoonotic viruses without symptoms
(e.g., SARS, Hendra, Nipah, and Ebola), little is known about their response to disease.
SOURCE: ©2014 EcoHealth Alliance/J. Epstein.

Wild Duck H7N3

Chicken HIN2

Chicken HON2

FIGURE WO-21 Origin of the novel avian influenza A H7NO virus. On the basis of pub-
lished sequences and phylogenetic analyses, it has been hypothesized that the novel avian
H7NO influenza virus is a reassortant virus containing gene segments derived from four
separate avian influenza viruses, including two different wild-bird viruses contributing the
H7 hemagglutinin (HA) (closest match to wild-duck virus) and N9 neuraminidase (NA)
(closest match to a wild-bird isolate) gene segments, and two different domestic poultry—
derived HON2 viruses contributing the other six “internal” genes (polymerase PB2, PB1,
and PA genes), the nucleoprotein (NP) gene, and the matrix (M) and nonstructural (NS)
genes. The avian origin of each of the eight H7N9 gene segments is coded by color.
SOURCE: Morens et al., 2013. ©2013 Massachusetts Medical Society. Reprinted with
permission.
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Based on DNA sequencing, researcher speculate that MERS coronavirus started in
infected bats in Egypt or the horn of Africa (left panel). They suspect that the
winged mammals transmitted the microbe to one-humped camels, where the virus
circulated possibly for decades, before hopping into humans. Since camels are an
accessible intermediate host, some groups have proposed vaccines for the hooved
animals to prevent future spread to humans. Source: Papaneri, AB et al. Expert Rev.
Vaccines. 2015.
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_ CONFIRMED CASES OF MIDDLE EAST RESPIRATORY SYNDROME - CORONAVIRUS 2012 - 2015
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D Dromedary Camels . Taphozous bat spp.

FIGURE A1-3 Geographic range of 14 species in the bat genus Taphozous (green; data from International
Union for the Conservation of Nature [[UCN]) and overlap with approximate geographic range of
dromedary camels (blue).

SOURCE: Data from FAO.
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Surveillance Network of Acute Respiratory
Diseases
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Bacterial Respiratory
Respiratory Infection

Infection Surveillance
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International Risk Governance Council. An introduction to the IRGC Risk Governance Framework. 2008. Available from URL:
http://irgc.org/wp-content/uploads/2012/04/An_introduction_to_the_IRGC_Risk_Governance_Framework.pdf
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