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This presentation contains forward-looking statements that involve substantial risks and uncertainties. All statements, other than statements of historical facts, 
included in this presentation regarding Vaxart’s strategy, prospects, plans and objectives, results from preclinical and clinical trials, commercialization 
agreements and licenses, beliefs and expectations of management are forward-looking statements. These forward-looking statements may be accompanied 
by such words as “believe,” “could,” “potential,” “expect,” “will” and other words and terms of similar meaning. Examples of such statements include, but are 
not limited to, statements relating to Vaxart’s ability to develop and commercialize its product candidates; expected clinical results and trial data (including 
plans with respect to the proposed COVID-19 vaccine program); Vaxart’s intention to continue its efforts to advance its oral tablet seasonal flu vaccine; 
Vaxart’s expectations with respect to the important advantages it believes its oral vaccine platform can offer over injectable alternatives, particularly for 
mucosal pathogens such as norovirus, flu and RSV, as well as coronaviruses such as SARS, MERS and COVID-19; and Vaxart’s expectations with regard to 
the vaccination market. Vaxart may not actually achieve the plans, carry out the intentions or meet the expectations or projections disclosed in the forward-
looking statements and you should not place undue reliance on these forward-looking statements. Actual results or events could differ materially from the 
plans, intentions, expectations and projections disclosed in the forward-looking statements. Various important factors could cause actual results or events to 
differ materially from the forward-looking statements that Vaxart makes, including uncertainties inherent in research and development, including the ability to 
meet anticipated clinical endpoints, commencement and/or completion dates for clinical trials, regulatory submission dates, regulatory approval dates and/or 
launch dates, as well as the possibility of unfavorable new clinical data and further analyses of existing clinical data; the risk that clinical trial data are subject to 
differing interpretations and assessments by regulatory authorities; whether regulatory authorities will be satisfied with the design of and results from the 
clinical studies; decisions by regulatory authorities impacting labeling, manufacturing processes, and safety that could affect the availability or commercial 
potential of any product candidate, including the possibility that Vaxart’s product candidates may not be approved by the FDA or non-U.S. regulatory 
authorities; that, even if approved by the FDA or non-U.S. regulatory authorities, Vaxart’s product candidates may not achieve broad market acceptance; that a 
Vaxart collaborator may not attain development and commercial milestones; that Vaxart or its partners may experience manufacturing issues and delays due 
to events within, or outside of, Vaxart’s or its partners control, including the recent outbreak of COVID-19; that Vaxart or its partners may not be able to obtain, 
maintain and enforce necessary patent and other intellectual property protection; that Vaxart’s capital resources may be inadequate; Vaxart’s ability to obtain 
sufficient capital to fund its operations on terms acceptable to Vaxart, if at all; the impact of government healthcare proposals and policies; competitive factors; 
and other risks described in the “Risk Factors” sections of Vaxart’s Quarterly and Annual Reports filed with the SEC. Vaxart does not assume any obligation to 
update any forward-looking statements, except as required by law. 

Forward looking statement



Key Issues solved by approach:  
1. Adjuvant –creates immune responses to antigen choice
2. Doesn’t created anti-vector immunity like injected vectors

Vaxart Solution:  Intestinal Delivery + Targeted Immune Activation:  Non-
replicating vector with molecular adjuvant

VAASTTM:  Vector-Adjuvant-Antigen Standardized Technology

ANTIGEN
(Disease-
Specific)

COVID-19
Norovirus

Influenza

TLR3
ADJUVANT

Ad5 
DELIVERY
VEHICLE

(“Vector-
Based” 

Backbone)

(Immune
Stimulator)

Room-temperature stable  
enteric-coated tablets
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Norovirus: $10 billion+ economic burden that presents a significant threat 
to children and seniors
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Source: CDC website (https://www.cdc.gov/norovirus/burden.html)

15% 
of children under 5 
catch norovirus 
annually2

3,000,000 
sets of parents need to take 
time from work to care for 
these children

7.5%
of age 65+ get sick, 
most hospitalizations in this group2

$10.6 billion
U.S. economic burden

Economic burden of disease concentrated in two groups

465,000 
ER Visits

900 
Deaths

109,000 
Hospitalizations

2.3 Million
Outpatient Visits

19-21 Million 
Total Norovirus Illnesses

Norovirus is a recognized U.S. public health priority 
• Highly contagious – causes acute gastroenteritis leading to diarrhea, 

vomiting, stomach pain

• Leading cause of foodborne illness in the U.S.1

• Priority for CDC and other public health thought leaders

Source:  1) CDC Norovirus Illness: Key Facts & Figures; 2) Incidence of Norovirus and Other Viral Pathogens That Cause Acute Gastroenteritis (AGE) 
among Kaiser Permanente Member Populations in the United States, 2012–2013, Grytdal et al, PLOS 1, 2016



Phase 2 double-blinded placebo controlled study
• GI.1 vaccine candidate or placebo, given to healthy subjects 
• Given norovirus infection 29+ days after vaccination
• Determine infection and illness rates (AGE) in placebo and vaccinated subjects
• Measure immune parameters; determine which ones are important at predicting protection

VXA-NVV-201: Norovirus GI.1 Challenge Study
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Norovirus Challenge Study : Clinical Outcomes
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Infection

Norovirus Illness

29% 
relative 

reduction

21% 
relative 

reduction

N=76 N=65

Protection Against Infection and Illness
by vaccination 
• Primary Endpoint met for infection 

(P=0.003)
• Primary Endpoint not met (P=0.149) for 

Norovirus Illness

P=0.003 by chi squared P=0.149 by chi squared



More VXA-G1.1-NN Vaccinated Subjects had no AGE or qPCR+ compared to 
Placebo

number of 
subjects

#qPCR negative
 no AGE

% qPCR 
negative
no AGE

placebo 65 10 15%
VXA-G1.1-NN 76 26 34%
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Less symptomatic illness observed after VXA-G1.1-NN 
vaccination

Odds Ratio for Vaccine Protection: 2.3

P=0.008



VXA-G1.1-NN Vaccination Reduce Emesis Frequency and Shedding
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VXA-NVV-210 study demonstrated an 85% reduction in viral shedding
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Seroconversion was used to define infection
• A four-fold or greater increase in serum titers post infection 

was defined as “infected”

Using norovirus infection to prevent subsequent challenge is slightly 
protective

Johnson, et al, JID, 1990

Norovirus Challenge study: Does norovirus infection 
prevent subsequent infection?
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Infection Protection (sero)
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relative 

reduction

N=22 N=44



Using seroconversion definition, Vaxart oral vaccination appears to protect 
against infection better than norovirus infection in a challenge models

Vaxart Challenge Study

Odds Ratio: 1.8, p<0.0001
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Noro Challenge Result: 
Infection Protection (sero)

43% 
relative 

reduction

N=76 N=65

Odds Ratio: 1.3, p=0.27

Johnson Challenge Study

Johnson, et al, JID, 1990
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Separate studies not designed for comparison



VXA-G1.1-NN Immunogenicity
Endpoints



Norovirus VP1 specific IgA and IgG antibody increases 28 days after VXA-G1.1-NN 
Vaccination

Qualified MSD Assay 
Conducted at PPD
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Norovirus functional antibody activity increases 28 days after VXA-G1.1-NN Vaccination

Qualified MSD Assay 
Conducted at PPD
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NBAA = norovirus blocking antibody assay
Similar to BT50



Fecal antibody increases 28 days after VXA-G1.1-NN Vaccination
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Machine Learning 
Identifying Immune Correlates



Machine learning pipeline
Analysis goals:

  - Compare prediction performance of a range of 
individual markers and rank them (Univariable 
logit models)

   - Address whether combining markers 
improves prediction (Lasso, Random Forest)

References
Liebowitz D et al., Lancet ID 2020
McIlwain DR et al., Cell Host Microbe 2021
Benkeser D et al. Sci Transl. Med. 2023
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Analysis per
 study group

NV Infection
Y = 44
N = 32
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Training set Test set

Variable importance
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Raw Data Raw Data

1. Impute 2. Scale
Preprocess

Fit multivariable
models

Fit univariable models
Logit
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Correlation
matrix

Data split: 64% training, 36% testing Repeated
x100

Immunogenicity predictor
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Saliva IgA (D28, p = 1)

PBMC Immunophenotyping (D8, p = 6)

Nasal IgA (D28, p = 1)
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Antibody-secreting cells (D8, p = 1)

Fecal IgA (D28, p = 1)
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Lasso logistic regression shows the importance of quality antibody 
responses and fecal IgA in vaccinees

Prediction scores ROC-curve with AUC Variable importance
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AUC = 0.76 (0.71  0.81)
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Vaxart Vaccine Proposed Mechanism: Make IgA - Block Infection



• Norovirus oral vaccination induces mucosal and systemic immune 
responses
• Norovirus oral vaccination protects against shedding and infection 

in a human challenge model
• Protection most tightly associates with making a functional 

antibody response to norovirus and fecal IgA
oBecause of the strong induction of mucosal IgA due to the oral 

vaccination and potential read through into the serum, 
suggests that functional fecal IgA is probably critical for 
protection against norovirus infection

Conclusions
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