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Immunology & Pre-clinical vaccine development

AdHu5Ag85A –
preclinical & clinical development 
for respiratory mucosal applications
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Respiratory mucosal delivery of AdHu5Ag85A by 
AeroNeb® nebulizer

Anti-TB vaccine strategies
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Assembled inhaled aerosol 
delivery system

-loading volume: 0.5 ml
-delivery time: 2 min
-loading vs. emitted dose: 50%
-droplet size: 85% <5.39 µm
-viability of aerosolized vaccine: 20%

aerosol particle size distribution
-salbutamol+vaccine vs salbutamol (red)-

>14 14.1 8.6 5.4 3.3  2.1 1.4   1    <1   µm

Targeting 15-20 generations of small airways 



AdHu5Ag85A vaccine
(1x106 or 2x106 pfu dose-escalation)

wk 16wk 2 wk 4 wk 8

32 BCG+
volunteers
(18-55 yrs) 

screening baseline

Phase 1b Aerosol Trial Design

Consent
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HIV antibody
QFT test*
Chest x-ray
Spirometry
DLCO

Ag-specific blood/BAL PBMC 
Anti-AdHu5 Ab 
Blood hematology/chemistry

Baseline
tests

Safety evaluation
Spirometry
Blood/PBMC assays 

Inhaled aerosol
or i.m (108 pfu)

wk 24

*BronchoAlveolar Lavage*QFT –Quantiferon TB test used to screen out latent TB

BAL BAL

Safety 
evaluation

Anti-TB vaccine strategies
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ADVERSE EVENTS



Induction of multifunctional CD4+ T cells in the airways following 
aerosol (LD and HD) or intramuscular (IM)  vaccination

Data in dot plots are expressed as the mean value (horizontal line) with 95% CI. Box plots show mean value 
(horizontal line) with 95% CI (whiskers), and boxes extend from the 25th to 75th percentiles. Wilcoxon matched pairs 
signed-rank test was used to compare various time points with baseline values within the same vaccination group.



Data in dot plots are expressed as the mean value (horizontal line) with 95% CI. Box plots show mean value (horizontal 
line) with 95% CI (whiskers), and boxes extend from the 25th to 75th percentiles. Wilcoxon matched pairs signed-rank 
test was used to compare various time points with baseline values within the same vaccination group.

Frequencies of airway antigen–
specific combined total cytokine–
producing CD8+ T cells at various 
time points in LD aerosol, HD 
aerosol, and i.m. cohorts.



Frequencies of airway polyfunctional (triple/3+, 
double/2+, and single/1+ cytokine+) antigen-
specific CD4+ T cells at various time points in LD 
aerosol group.

Pie chart of median proportions of antigen-specific 
airway CD4+ and CD8+ T cells expressing a specific 
single or combination of 2 or 3 cytokines at various 
time points in LD aerosol group.



Frequencies of airway antigen–specific IFN-γ+

CD4+ TRM co-expressing CD69 and CD103 surface 
markers at various time points in LD aerosol, HD 
aerosol, and i.m. vaccine cohorts.

Data in dot plots are expressed as the mean value (horizontal line) with 95% CI. Wilcoxon matched pairs signed-rank test was used to 
compare various time points with baseline values within the same vaccination group.

Frequencies of airway antigen–specific IFN-
γ+ CD8+ TRM co-expressing CD69 and CD103 
at various time points in LD aerosol, HD 
aerosol, and i.m. vaccine cohorts.



Group 1 – Week 0 (unstimulated)
Group 2 - Week 8 (unstimulated)
Group 3 – Week 0 (stimulated)
Group 4 – Week 8 (stimulated)

Transcriptomic analysis of alveolar macrophages following low dose aerosol vaccination



Induction of antigen-specific T cell responses in the peripheral blood 
following aerosol or intramuscular vaccination.

Antigen-specific cytokine production in whole blood culture at various time points after LD aerosol, HD 
aerosol, and i.m. vaccine groups. The measurements were subtracted from unstimulated control 
values.



Anti-Ad5 antibody titres before and after low dose, high dose and intramuscular vaccination
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