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The recent emergence of highly pathogenic avian influenza virus (HPAI) strains in
poultry and their subsequent transmission to humans in Southeast Asia have raised
concerns about the potential pandemic spread of lethal disease. In this paper we describe
the development and testing of an adenovirus-based influenza A virus vaccine directed
against the hemagglutinin (HA) protein of the A/Vietnam/1203/2004 (H5N1) (VN/
1203/04) strain isolated during the lethal human outbreak in Vietnam from 2003 to
2005. We expressed different portions of HA from a recombinant replication-
incompetent adenoviral vector, achieving vaccine production within 36 days of
acquiring the virus sequence. BALB/c mice were immunized with a prime-boost
vaccine and exposed to a lethal intranasal dose of VN/1203/04 H5N1 virus 70 days
later. Vaccination induced both HA-specific antibodies and cellular immunity likely
to provide heterotypic immunity. Mice vaccinated with full-length HA were fully
protected from challenge with VN/1203/04. We next evaluated the efficacy of
adenovirus-based vaccination in domestic chickens, given the critical role of fowl
species in the spread of HPAI worldwide. A single subcutaneous immunization
completely protected chickens from an intranasal challenge 21 days later with VN/
1203/04, which proved lethal to all control-vaccinated chickens within 2 days. These
data indicate that the rapid production and subsequent administration of recombinant
adenovirus-based vaccines to both birds and high-risk individuals in the face of an
outbreak may serve to control the pandemic spread of lethal avian influenza.
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