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Viral Genome

m gl ¢ Granular, filamentous interior
= - consists of genome and protein
structure.
CXIDO, ¢ Single-stranded negative-sense RNA.

* Approximately 13 kb.
¢ Three segments:

— Small (S): 1,700 bases.
ﬁ-f — Medium (M): 3,600 bases.
— Large (L): 6,500 bases.

Lipid Envelope

(Original image kindly provided by Dr. Simmons of U.
Missouri)
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Common Rodent Reservoirs

¢ United States, except the Southeast
— Deer mouse (Peromyscus maniculatus)
¢ Southeast United States
— Cotton rat (Sigmodon hispidus)
— Rice rat (Oryzomys palustris)
e Eastern
— White-footed mouse (Peromyscus leucopus)
¢ House mouse not a carrier!

Center for Food Security and Public Health
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Location of HPS Cases by Virus Types: July 6, 2004
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\ Distribution* of Oryzomys palustris and

Location of HPS Cases as of July 6, 2004
3\ ! | -
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Distribution* of Sigmodon hispidus and
HPS Cases as of July 6, 2004

ITotaI Cases (N=366 in 31 States) |

Sigiweadon
hispidus
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S=Pstribution* of Peromyscus maniculatus and HPS Cases
as of July 6, 2004

Total Cases (N=366 in 31 States)
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Distribution* of Peromyscus leucopus and
HPS Cases as of July 6, 2004

|Tota| Cases (N=366 in 31 States)
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Epidemic Curve of Four Corners Outbreak
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e In 1996, there was an outbreak of HPS in Southern
e 18incidents of HPS were discovered within a period of 3
¢ Among the 18, 5 of the patients were physicians

¢ The mouse/rat population was low in 1996, thus further

¢ The pattern of transmission for Andes strain does not follow

Human to human transmission?

Argentina

months

suggesting that person to person transmission was very
probable in this incident

that of any other hantavirus
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Figure 1. Transmission tree for HPS cases in southern Argentina, September-December 1996,
indicating dates of onset of symptoms, survivor status, and proposed lines of transmission. Lines of
transmission are hypothetical since many of the patients had contact with multiple HPS patients. Bold
lines denote husband and wife. The two sporadic cases, U and R, are not shown.
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Figure 2. Towns involved in the 1996 HPS outbreak in
southern Argentina.
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History

e 1998-1999: Peninsular Malaysia

— Human febrile encephalitis with
high mortality

— Cases similar to Japanese encephalitis

— Discovered new virus similar to Hendra
e 1999: Singapore

— Outbreak in abattoir workers

— Pigs imported from Malaysia
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First Outbreak, 9/98

* First cluster of patients with acute febrile
encephalitis.

e OQOutbreak preceded by occurrence of respiratory
illness and encephalitis in pigs

¢ |nitial detection of JE-specific IgM led to suspicion of
Japanese encephalitis virus as causal agent

Taiwan CLC
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Secondary Spreading, 2-3/99

* 2/99: Disease spread south to Nipah.

¢ 3/99: Cluster of 11 human cases of
respiratory and encephalitic illness in
abbatoir workers in Singapore, but only in
those who handled pigs from outbreak
regions in Malaysia

Taiwan CLC
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Final Toll

¢ 265 human cases of acute encephalitis, 105
deaths (~40% mortality rate)

¢ Culling of > 1 million pigs

Taiwan CLC
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Reservoir

* Flying foxes (fruit bats)
— Carry the virus
— Are not affected

— Virus found in
e Urine
* Partially eaten fruit

— Migratory

Taiwan CLC
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Transmission

* Pigs

— Direct contact
— Contact with body fluids

— Aerosolization of respiratory or
urinary secretions

* No person-to-person transmission
¢ No bat-to-human transmission
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Epidemiology

e 1998-1999: Malaysia

— 265 persons hospitalized
* Many required mechanical ventilation
¢ 105 deaths (40%)

— Mostly adult males - pig farmers

— 1.1 million pigs culled
¢ Pig population prior to outbreak was 2.4 million
* Great economic loss

— Surveillance and testing

Taiwan CLC

http:lwww.cdc.gov.tw

http:lwww.cdc.gov.tw

@ 0 1 R SR A ) B

Epidemiology

e 1999: Singapore
— 22 infected persons
* Mean age 37 years old
— 10 asymptomatic
— 12 symptomatic
¢ Encephalitis, pneumonia or both
¢ 1 death

Taiwan CLC
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Epidemiology

e 2004: Bangladesh
— Mid-March
— Faridpur District of Bangladesh
— 34 human cases
— 26 deaths

— Transmission
¢ Close contact
¢ Exposure to common source

Taiwan CLC

http:lwww.cdc.gov.tw

http:lwww.cdc.gov.tw




=

2016/4/6

=X

Epidemiology

e 2005: Bangladesh
— Tangail District
* 13 people lost consciousness
¢ Contaminated palm fruit juice
* One confirmed case per CDC
— 44 total cases, 12 deaths

Taiwan CLC

Nipah Virus:
Epidemiological features

¢ Mortality in pigs is only 5% but transmission is 100%

¢ Mortality in humans is 40%, but no reported case of
nosocomial transmission (human to human transmission
in healthcare workers) in 1st outbreak

¢ Strong evidence of human-to-human transmission in
Bangladesh outbreaks (2004); mortality rate is up to 70%

* Transmission is attributed to direct contact with excretions
and secretions (urine, saliva, pharyngeal and lung
secretions)

¢ Mechanical transmission to dogs and cats(?)

Taiwan CLC
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Virus Emergence

The Web of Nipah Virus Emergence

Natural Reservoir Hosts of Nipah virus
P. vampyrus 4= P. kypomelanns (El Nino)

Pattern of DEFORE \I ATION
Pig and
archard i \w-mn Habitat
farming

L Imrl Supply
Pigsties
2| | Pigs |

Humans -v

Hones \\ i Dogs. —,—H"m“m
Pigs. )
T 2Cats
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Geography of Ebola

The link between human infection by the Ebola virus
and their proximity to primates is clear.

-Outbreaks occurred in countries that house 80 percent of the
world’s remaining wild gorilla and chimpanzee populations.

- The outbreaks coincided with the outbreaks in wild animals.
- The same distinct viral strains were isolated in animal
carcasses and in the bodies of those who handled those
carcasses.

- These outbreaks were preceded by an abnormally large
death in wild Gorilla populations.

Taiwan CLC

http:lwww.cdc.gov.tw

Reservoir Unknown
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Animal Reservoir of Ebola Virus?

¢ Despite extensive studies, the natural and animal reservoir is
unknown
— Seems to be the rain forests on the African continent and in the
Western Pacific.
¢ Non-human primates as a source of infection for humans

— Carcasses of gorillas, chimpanzees and duikers during outbreaks in
2001 and 2003

— High mortality from infection in these species disqualifies them from
acting as reservoirs

¢ Other considered Reservoirs
— Plants, arthropods, and birds

* IRD researchers have identified bats as a potential natural reservoir
of Ebola virus

— Of 24 plant species and 19 vertebrate species experimentally
immunized with Ebola virus, only bats became infected.
* No clinical signs were observed in these bats
«_This is characteristic of a reservoir species

2002- Fruit Bats

¢ Antibodies against Ebola

¢ Ebola Gene sequences in
liver and spleen

¢ Fruit bats do not show any
symptoms

* Best candidate to be the

reservoir

* More research needs to

=

Animal Reservoir of Ebola Virus

e Current proposal
— Bats
* Good vectors
— If bats are among the
culprits
« Likely to pass virus to
great apes = humans Survey of 1,030 animals
« May infect humans (including 679 bats) from
directly Ebola-affected areas
— Dry season — Found three bat species

* More contact because of - z/riﬁlA)gc_en;?wﬁ_fragmzntsl
food competition In the liver and spleen

« Bats’ immune systems — Evidence of immune

¢ In2001-03

P response
modified o . -
. . « antibodies against virus in
e Virus I'EpI'OdUCES easler the serum
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