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S Effect of Aging on Immune Response to Vaccines:
Lessons from Animal Models - |
B.:5, Bender * P4 Small. YA Madical Conter-and University of Florido Collegs-of

Influenza is o feading cause of marbidity: and morfaliry in oldes persons. The corrent influenza
vaccing s orily:modsstly successful, because of an age-eloted decline in immunogenicty and
induction of type-specific serum-1gG anfibody. Studies over the past 10-vears on the effects of
age on pathogenesis of influenza have shown that following influenza challenge, oged mice
have o more-severe illness; characterized by delayed recovety and increased prapensity of the
virus to spread from the nose 1o the lungs. The primary immunological mechanism is an age-

 telated loss of anfinfluenza (DB+ cytotoxic Hymphogyte (CTL) -activity. Aged mice also have
lower Th1-cytokine response and a decine in heterofypic immunity. To overcome these
shorfcomings, we: have been evaluating DNAbosed vacaines. In experiments using plosmid
DNA encoding:influenza A ZPRE /34 hemagalutinin (HA). and nucleoprotein (NP), or @
sepliccrion-dleficient recombinant vaceinia virus, we found that aged mice developed slightly

+_ lower serum-cntHA:anfibody resporise; hut €11 acitvity similar o young animets. Challenge
‘experiments showed that the aged animals immunized by:either method were protected from

o homotypic challengs, but had only partial profection from o heterofypic challenge. We have
also-found that the seplicefion-deficient recombinont veceinia virus fs immunogenic in pigs and
horses. These: dafa demonstrits that DNAbased vaceines-ore immunogenic in young and aged
animals-and suggest that they may be beneficial in-older persons.

526The Challenge to Immunization Practice
by Increasing Numbers of Parenteral Vaccines

Bruce 6. Weniger, MD, MPH, * Vaccing Sofety and Development Activity, Notional
Immunization Program, Centers for Disease Control and Prevention, Atlanta, 64, USA

The biotechnology revolution is producing a growing bounty of new vaccines that challenge
their incorporaion info an already complex childhood immunization schedule. The minimum
number of injections from birth through 16 years of age in the U.S. increased fiom 8 in 1989
to 14 in 1998. At a single visit in the second year, three to four injections may be required,
which >40% of physicians and parents are reluctant to administer, leading to costly additional
visits, missed vaccnation, and increased disease burden. Needles/syringes also may transmit
disease through nesdlestick injuries and improper reuse in many countries, and may be
impractical for global measles eradication.

Combination vaccines may be but a short-ferm solution, as they are expensive to document
chemical compatibility and immunologic noninterference, and tend to encourage concentration
in the vaccine industry. In the medium-term, a new generation of safer, needleee parenteral
injection devices may overcome pain by allowing reduction of volume ond/or dose, or perhaps
deliver multiple vaccines through paraliel channels in a “single painful event”. Oral and
intranasal vaccines represent a longferm solution fo the new vaceines challenge.
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Sz7lndudion of Immune Responses Following
Mucosal Administration of Vaccdne Antigens
Pearay L. Ogro,* University of Texas Medical Branch, Galveston, X 77555

The conceptof common mucasol immuné system is based on the observations that exposure
of replicating or non-seplicating infectious agents and other antigens to the lymphoid tissue in
the nasopharynx (NALT), broncho epithelium (BALT) or Peyer's pafches and qut (GALT) results
inthe develapment of specific mucosal and celulor imimune responses in these sites, as wel
as:n sther distant mucesal surldces, 05 o result ofpreferantial migration, systemic circulation
and eventual saeding and local proliferation of-antigen sensifized.cells in the mucosal
epithelium ond foming proprio. The riofure and extent of systemic immune responses affer
mucosal immunization is significantly influenced by the biologic characteristics of the vacdne
antigens, adjovants and vehicles emploved for antigen delivery. Recent studies have dlso
shown that many replicating ogents interact specificolly with mucosal epithelium and induce
synthesis of a voriety.of immunorequlatory and proinflammatory cyfokines and chemokines
and activarion:of T-cell subsets T-1 and 2. 1t is apparent thet infroduction of microbiel
anfigens vig he mucosol surfaces induce effective mucosal and systemic immunologic
responses-and peovide significant immunity cgoinst-subsequent reinfection. The systemic
immune responses fo-soluble proteins and possibly autoontigens‘can, however, be
monipulated under approprinte: conditions vio-mucosal immunization fo induge systemic
yporesponsiveness (oroktoleronce). . .

s28EIfi¢ucy of a Trivalent Live Attenvated

Intranasal Inflvenza Vaccne in Children
R. Belshe,* D. lacuzio, P. Mendelman, and M. Wolff for the NIAID Vaccine and
Treatment Fvaluation Unifs, and Aviron. St. Louis University, St. Louis, MO; NIAID,
Bethesda, MD: Aviron, Mountain View, CA; The EMMES Corporation, Pofomac, MD

Onethousand sivhundred two children paricipated in o randomized double-blind efficacy study
of o trivalent cold adopred live aitenuated influenza vaccine given by nasal sproy. Children age
15 to 72 months were randomized to receive either two doses of vaccine or placebo (1,314
children) or one dose of vaccine or placebo (288 children). Immunogenicity studies were
performed in @ subset of 194 dhldren. Prior fo voccination, many children were Seroneqarive
(HAl<1:4) to the viruses in the vaccine (H3=47%, B=67%, H1=67%). The vaccine was safe
and well tolerated. One dose of vaccine stimulated a fourfold antibody rise to H3 (92%), B
(88%) and H1 (16%) among seronegafive children, and these rates increased to 96%, 96%
and 61%, respectively, after Dose 2. During the 1996-97 winter season, 3,127 episodes of
disease were detected and cultured for influenza viruses. One hundred nine children had 115
cases of culture positive influenza: 71 were caused by influenza A (H3) and 44 by influenze
B viruses. The overal efficacy for prevention of influenza was 93% (95% CI=87-96%). The
efficacy against influenza A/H3N2 was 95% (95% CI=88-97%) and the efficacy against
influenza B was 91% (95% C1=79-96%). A single dose also was efficacious against the two
outbreok strains; one dose efficacy against influenza A/H3N2 or B wos 89% (95% (l=64-
96%); one dose efficacy against influenza A/H3NZ was 87% (95% C(I=47-97%) and against
influenza B was 91% (95% Cl=46-99%). The ease of administration, safety and high efficacy
make this vaccine suitable for use in children to prevent influenze.



