


















Nipah Field Investigations- Malaysia





Nipah Virus in BangladeshNipah Virus in Bangladesh

� Outbreaks of respiratory disease, 
high fever, unconsciousness, 
vomiting, headache

� 2002 to present
� Confirmed to be Nipah virus infection 

by CDC
� Believed to be oral transmission from 

contaminated fruit
� Human to human transmission





Rational Design of 
Marker Vaccine for Nipah Virus

Rational Design of 
Marker Vaccine for Nipah Virus

� Vaccine
−Live virus vector 

expressing the 
Nipah F and G genes

� Companion Diagnostic Test
−ELISA test for antibody vs Nipah N 

protein



Major Challenges for Nipah 
Vaccine Development

Major Challenges for Nipah 
Vaccine Development

� Biosafety level 4 pathogen
� Access to viral genetic material
� Foreign animal disease
� Recombinant vaccine work in BL2+ lab 

and BL3 Ag animal facility
� USDA Import permits
� Proprietary rights to vaccine vectors
� USDA APHIS Center for Veterinary 

Biologics approval for vaccine transport, 
use, and export

� Permission of State Veterinarian
� Funding



Nipah Virus Vaccine and 
Companion Diagnostic Test 

Development

Nipah Virus Vaccine and 
Companion Diagnostic Test 

Development

� Collaborative project between
− ISU College of Veterinary Medicine
− Veterinary Research Institute of Malaysia
− US Centers for Disease Control and Prevention
− USDA Plum Island Animal Disease Center
− USDA APHIS National Veterinary Services 

Laboratories
− Merial Animal Health
− Canadian Food Inspection Agency



PublicationPublication

� Recombinant Nipah virus 
vaccines protect pigs against 
challenge. Weingartl, H.M., Y. 
Berhane, J.L. Caswell, S. Loosmore, J.C. 
Audonnet, J.A. Roth, and M. Czub. 
Journal of Virology, 80(16):7929-7938, 
2006.



Influenza OverviewInfluenza Overview

� Avian influenza in birds
−Low pathogenic (H1 to H16)
−High pathogenic (H5 or H7)
−High pathogenic H5N1, Asia

� Influenza in humans
−Seasonal influenza (H1, H2, H3)
−Pandemic influenza

! 1918, 1957, 1968, 2???

−Pandemic avian influenza H5N1



Influenza A VirusesInfluenza A Viruses

� Mutate frequently
−Antigenic drift

! Point mutations accumulated during virus 
replication

−Antigenic Shift
! Hybrid virus emerges when a cell is infected 

with two different influenza viruses
� Human, avian, swine, equine

! Transfer of an Influenza virus to a different 
species





Interspecies Transmission of 
Influenza Viruses

Interspecies Transmission of 
Influenza Viruses



Stopping Emerging Diseases at their SourceStopping Emerging Diseases at their Source



Essential Elements to Avoid and 
Manage Biological Crises

Essential Elements to Avoid and 
Manage Biological Crises

Accelerate the application of modern science to 
improve diagnostics, vaccines, and anti-virals
− Increase funding
− Streamline regulatory hurdles

One medicine, one world, approach to diseases
− Human medicine, veterinary medicine, public health

International collaboration
− Led by international organizations
− Funded by developed world
− Government agency, private sector and university 

collaboration

Strengthen public health infrastructure and 
veterinary services in all nations



Funding Sources for 
Center for Food Security and Public Health 

Zoonotic Disease Projects

Funding Sources for 
Center for Food Security and Public Health 

Zoonotic Disease Projects

� USDA
− Agriculture Research Service
− Animal and Plant Health Inspection Service
− Foreign Agriculture Service
− Cooperative State Research, Extension, and 

Education Service
− Risk Management Agency

� HHS
− Centers for Disease Control and Prevention
− National Institute of Allergy and Infectious 

Diseases



Questions?

The Gentle Doctor by Christian Peterson
Iowa State University, College of Veterinary Medicine


