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A novel vaccine strategy against pneumococcal disease based on virulence determinants not expressed 
during colonization
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Streptococcus pneumoniae (the pneumococcus) is a human opportunistic pathogen of the respiratory tract that effectively colonizes 
the nasopharynx. When exposed to environmental stimuli, such as a virus infection or other inflammatory situations, colonizing 

bacteria can disperse and transition to infection of the sinuses, middle ears, lungs and blood. Current immunization strategies exploit 
the immunogenicity of the capsular polysaccharide conjugated to various toxoids. These vaccines have been very successful in 
protecting against invasive pneumococcal disease (IPD), but have the caveat that they show less pronounced overall protection 
against pneumonia, otitis media, and colonization and that they induce changes of the nasopharyngeal environment due to serotype 
replacement and increased colonization with other potential pathogens in the nasopharynx, such as Haemophilus influenzae and 
Staphylococcus aureus. To avoid potential deleterious effects on the nasopharyngeal environment we used transcriptional data of 
colonizing biofilm bacteria and bacteria dispersed from biofilms after exposure to virus infection or host factors associated with 
inflammation, cell damage, and virus infection, to identify antigens only expressed on disease-causing, biofilm-dispersed organisms. 
Using this approach, together with a novel liposome delivery system that does not require addition of adjuvant, we have identified 
several novel conserved antigens that when used for immunization showbroad protection against otitis media, pneumonia and IPD, 
without eliminating or affecting pneumococcal colonization. This disease-directed vaccine strategy offers a unique and dynamic 
vaccination option that eliminate the potential problems with serotype-replacement and is readily adaptable to other commensal 
pathogens in the future.
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His	lab	is	mainly	focused	on	understanding	host-pathogen	interactions,	with	emphasis	on	respiratory	pathogens,	and	to	use	this	knowledge	to	
develop	novel	preventive	and	therapeutic	strategies	to	protect	against	bacterial	infection.	His	work	focuses	on	both	the	factors	used	by	bacteria	to	
establish	 colonization	 through	 biofilm	 formation	 and	 cause	 disease,	 and	 the	 host	 inflammatory	 response	 to	 colonization	 and	 infection.	 Better	
understanding	of	the	mechanisms	of	transition	to	disease	is	used	to	develop	novel	vaccine	strategies	against	pneumonia	and	otitis	media;	and	to	
develop novel ways to provide novel therapeutic strategies against respiratory and other infections with antibiotic-resistant bacteria.

Anders	P.	Hakansson	et	al.,	Madridge	J	Vaccines.	2017
http://dx.doi.org/10.18689/2638-1966.a1.004


