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Background 

Neisseria gonorrhoeae is widespread globally and increasing in incidence. Primary prevention measures 
are not successful and antimicrobial resistance threatens optimal management. There is no specific 
vaccine and infection does not induce a protective immune response. Purpose: to review the evidence 
on the immunogenicity and efficacy of available vaccines against gonorrhoea to inform research and 
policy directions. 

Aim/Methods 

To address the unmet medical need to prevent gonococcal infection, we prospectively assessed the 
literature on immune response and gonorrhoea prevention. 

Results   

Natural infection studies show that N gonorrhoeae can avoid and suppress the immune response. In 
addition to extensive variation in the expression and specificity of many gonococcal surface antigens, it 
induces a robust inflammatory response through the Th17 pathway with a large influx of neutrophils 
and inflammatory cytokines but evades macrophages. The Th1 and Th2 mediated response is 
suppressed, resulting in low antibody titres of short duration. However, titres are higher in severe 
infection such as pelvic inflammatory disease, suggesting that the adaptive immune response might 
depend on gonococcal tissue penetration. Development of a stand-alone gonorrhoea vaccine has not 
been successful; challenges for conducting vaccine trials include frequent asymptomatic infections 
(notably pharynx and rectum) and social stigma leading to recruitment difficulties. Mouse 
immunogenicity studies and retrospective analyses reporting a decline in gonorrhoea cases and severe 
disease among recipients of meningitis B (MenB) vaccines containing outer membrane vesicle (OMV) 
provide support for a vaccine approach to gonococcal control.  

Conclusion  



 

 

Natural gonococcal infection does not reliably induce immunity and thus the classical approach of 
vaccine design, mimicking natural infection, is challenging. We need to understand how N gonorrhoeae 
avoids inducing an effective immune response to develop vaccines with a superior protective immune 
response than that induced by natural infection. Vaccines able to maintain a Th1 response might be 
promising. Investigation of an apparent protective effect of MenB OMV vaccines is a high priority. 
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