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Background
• Cervical cancer: 4th most common cancer among women 

globally; most common cancer in women in many sub-
Saharan Africa countries

• 90% of new cases and deaths occurred in LMICs. 

• WHO recommended (2022) 1- or 2-dose HPV vaccine 
regimen for girls aged 9-20 years. 

• Reducing number of doses could increase accessibility and 
would decrease costs of programme implementation



DoRIS Trial design 
• 930 HIV-negative girls aged 9-14 years in Mwanza city (no prior HPV 

vaccination) randomised to 1 of 6 arms (155 per arm); 1, 2 or 3 doses 

of either Cervarix® or Gardasil-9® prophylactic HPV vaccinations

Cervarix® Gardasil-9®

Arm A Arm B Arm C Arm D Arm E Arm F

3 dose 2 dose 1 dose 3 dose 2 dose 1 dose

N=155 N=155 N=155 N=155 N=155 N=155



D0 M1 M2 M6 M7 M12 M24
Arm A: 3 doses 2-valent

Arm B: 2 doses 2-valent

Arm C: 1 dose 2-valent

Arm D: 3 doses 9-valent

Arm E: 2 doses 9-valent

Arm F: 1 dose 9-valent

Vaccination Serum sample for 
immunogenicity

M36



Memory B cells
• Memory B-cells: primed during initial HPV vaccine 

exposure. 

• B cell division occurs on first antigen exposure, cells 

differentiate into memory B cells or specific IgG-producing 

plasma cells.

• Repeated exposure reactivates the memory B cells and 

amplifies the immune response

• Analysis of memory B cells contributes to an extensive 

investigation of immune responses to HPV vaccination

• We used ELISpot to determine memory B-cell frequencies 

in the DoRIS trial.



Methods
• PBMC samples sent to University of York, 

UK for memory B-cell analysis 

• Total & antigen-specific IgG ELISpot 
(Mabtech, Sweden)

• Antigen-specific responses - GSK L1 16 
& 18 VLPs

• Spots counted on AID Classic reader 
(Autoimmune Diagnostika). 

• Memory B-cell frequencies expressed 
as % VLP-specific/total IgG spots, log10

transformed.

https://www.mabtech.com/knowledge-center/assay-principles/elispot-assay-principle/b-cell-elispot



Proportion of girls with detectable circulating HPV-
specific memory B cells 

HPV-16 HPV-18
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Restricted to girls with samples at all 3 timepoints (N=837). 



Geometric mean percentages of HPV-specific memory B 
cells over time
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Restricted to girls with samples at all 3 timepoints (N=837).  Girls with undetectable responses are given a value of 0.5*LLQ.  Bars represent 95% CIs



HPV-specific memory B cells at M12 and antibody IgG at M36 



Conclusions
• Memory B-cell responses were almost universal at M12 in all dose groups, then declined over time in all 

dose groups for both vaccines

• Reduction in circulating memory B-cells over time

• DoRIS serology: almost all girls remained seropositive for antibodies to HPV16 and 18 by M36: 

consistent with previous observational studies that found durable antibody responses after 1 dose 

• Anti-VLP / neutralising antibody levels plateau after 2-3 years, persisting to ~ 12 years of observation

• There is evidence of an association between memory-B cell responses at M12 and subsequent anti-VLP 
serum antibody responses, suggesting initial memory-B cell responses to vaccination prime the immune 
system for long–term antibody production.
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