
Immunobridging single-dose 
HPV vaccine in Tanzanian girls 
(DoRIS trial) to Kenyan women 

in whom single-dose efficacy 
has been demonstrated 

(KEN SHE trial)

Deborah Watson-Jones
Mwanza Intervention Trials Unit, National 

Institute for Medical Research, Tanzania

London School of Hygiene & Tropical 
Medicine, UK



Disclosure
Any circumstances that could give rise to 
a potential conflict of interest related to 
the conference or topic under discussion

Name of company, organization or institution

Sponsorship UK Department for International Development/UK Medical Research 
Council/Wellcome Trust (MR/N006135/1); Bill and Melinda Gates 
Foundation (OPP1167526, OPP1188693); University of Washington 
King K. Holmes Endowed Professorship in STDs and AIDS; National 
Cancer Institute (NIH); Merck Ltd

Payment or other financial remuneration MSD (other studies); GSK Biologicals (other studies)

Shareholder rights None

Other relations Regeneron Pharmaceuticals;  Single Dose HPV Vaccine Evaluation 
Consortium



Co-authors
Author Institute

Kathy Baisley, Hilary Whitworth, Jackton 
Indangasi*, Saidi Kapiga*, Richard Hayes, 
Deborah Watson-Jones*

London School of Hygiene & Tropical Medicine, UK (*joint affiliation at 
MITU)

John Changalucha, Paul Mutani Mwanza Intervention Trials Unit, Tanzania

Ligia Pinto, Troy Kemp Frederick National Laboratory for Cancer Research, Leidos Biomedical 
Research Inc, USA

Nelly Mugo*, Elizabeth A Bukusi§, Ruanne 
V Barnabasⱡ

Department of Global Health, University of Washington, Seattle 
Washington, USA (*joint affiliation with KEMR CCR; § joint affiliation 
with KEMRI CMR; ⱡ joint affiliations with Division of Infectious Diseases, 
Massachusetts General Hospital, USA and Harvard Medical School, USA)

Maricianah A Onono Center for Microbiology Research, Kenya Medical Research Institute 
(KEMRI), Nairobi, Kenya

Betty Njoroge Center for Clinical Research, Kenya Medical Research Institute (KEMRI), 
Nairobi, Kenya

Charles Lacey University of York, UK



Background 
• Vaccination key for cervical cancer elimination, but multidose schedules expensive and 

complex to deliver

• Observational evidence suggest 1 dose protective against HPV infection & sequelae

• First randomised efficacy trial of 1 dose HPV vaccine (KEN SHE) showed high protection 
against persistent HPV16/18 infection in young women in Kenya

• Difficult to evaluate efficacy in young girls, because of time needed for HPV infection 
endpoints

• WHO recommend immunobridging studies1

- ‘Bridge’ to population where efficacy has been shown
- Non-inferiority of immune responses used to infer efficacy

1http://www.iarc.fr/en/publications/pdfs-online/wrk/wrk7/Prophylactic_HPVVaccineTrials.pdf

http://www.iarc.fr/en/publications/pdfs-online/wrk/wrk7/Prophylactic_HPVVaccineTrials.pdf


Background 
• DoRIS (Dose Reduction Immunobridging & Safety Study) in Tanzania is first 

randomised trial of 1 dose in girls in the target age range for vaccination (9-14 
years)

- Immunogenicity and safety

- Immunobridging to efficacy studies

• Immune responses were non-inferior to those in observational studies of 1 dose 
(CVT and IARC India) that showed high efficacy1

1Baisley et al. Lancet Global Health 2022 (in press)



Overall aim
• To compare immune responses 24 months after 1 dose in young girls in Tanzania 

(DoRIS) with those after 1 dose in older girls and young women in the KEN SHE, 
in whom efficacy has been shown

- Same vaccine types (Cervarix® and Gardasil-9®)

- Both conducted in malaria endemic areas

Primary objective

• demonstrate non-inferiority of HPV 16/18 antibody geometric mean 
concentrations (GMC) at M24, comparing 1 dose in DoRIS with 1 dose of the 
same vaccine in KEN SHE



DoRIS trial
• First randomised trial of the 1D regimen in target age group

• Immunogenicity and safety of 1, 2 and 3 doses of Cervarix® and Gardasil-9®

• 930 girls aged 9-14 years in Tanzania randomly allocated to 6 arms (155 per 
arm)

• >98% seropositive for HPV16 & 18 at M36; follow-up planned to M60

N (%) seropositive at M36

Vaccine Genotype 1 dose 2 dose 3 dose

Cervarix® HPV-16 145 (99.3%) 141 (100%) 140 (100%)

HPV-18 137 (98.6%) 139 (99.3%) 135 (100%)

Gardasil-9® HPV-16 140 (100%) 140 (100%) 139 (100%)

HPV-18 129 (98.5%) 135 (100%) 138 (98.6%)

Watson Jones et al. IUSTI 2022 abstract 166 (poster)



KEN SHE trial
• First randomised trial of the efficacy of the 1 dose regimen 

• Efficacy of 1 dose of Cervarix® or 1 dose of Gardasil-9®

• Sexually active women aged 15-20 years enrolled at 3 
sites in Kenya, randomly allocated to 3 arms 

• 1458 included in efficacy analysis at M18
- HPV-16/18 VE >97%, in keeping with licensure trials for 3 doses

HPV16/18 infection endpoint 1 dose Cervarix®
N=496

1 dose Gardasil-9® 
N=489

Control (MCV)
N=473

Cases (incident persistent HPV) 1 1 36

Incidence 0.17 (0-0.93) 0.17 (0-0.95) 6.83 (4.78-9.45)
Vaccine efficacy 97.5% (81.7-99.7) 97.5% (81.6-99.7)

Barnabas et al. NEJM Evid 2022 Jun;1(5):EVIDoa2100056



Methods
• VLP ELISA for HPV 16/18 antibody levels; samples from 

2 trials tested together in same batch (Frederick 
National Laboratory for Cancer Research, USA)

• Primary analyses exclude girls HPV DNA 
or seropositive at baseline 

• Antibody levels log10-transformed for all analyses; 
those below assay cut-off given value of half 
the cut-off before log transformation

• Difference in HPV 16/18 seropositivity – with 95% 
confidence intervals (CI) using exact methods



Non-inferiority (NI) definitions
• For seroconversion, use NI margin of -5% 

- Lower CL for difference in seroconversion (1D DoRIS – 1D KEN 
SHE) must be above -5%

- i.e. Seroconversion after 1D in DoRIS is not reduced by more than 
5%

• For ratio of geometric mean concentrations (GMC), use NI 
margin of 0.50
- Lower CL for GMC ratio [1D DoRIS/1D KEN SHE] must be above 

0.50

- i.e. antibody concentrations after 1D in DoRIS are not decreased 
by more than 50%



Baseline characteristics

1 dose DoRIS
N=155

1 dose KEN SHE 
N=154

1 dose DoRIS
N=155

1 dose KEN SHE 
N=154

Median (IQR) age (yrs) 10 (9-12) 18.5 (17-19) 10 (9-12) 18 (17-19)
9-14 years 155 (100%) 0 155 (100%) 0
15-20 years 0 154 (100%) 0 154 (100%)

HPV16 DNA positive 0 14 (9.1 %) 1 (0.6 %) 9 (5.8%)
HPV18 DNA positive 0 6 (3.9 %) 1 (0.6 %) 3 (1.9%)
HPV16 seropositive 6 (3.9 %) 40 (26.0%) 7 (4.5 %) 25 (16.2 %)
HPV18 seropositive 13 (8.4 %) 49 (31.8%) 16 (10.3%) 30 (19.5 %)

Cervarix® Gardasil-9® 



Antibody concentrations at M24

Black horizontal bars are  median antibody concentrations



Immunobridging results
N

GMC 
(IU/mL)

GMC ratio1

(95% CI)
Seroconversion

Difference2

(95% CI)
HPV-16
DoRIS (Cervarix®) 148 22.9  147 (99.3%)

KEN SHE (Cervarix®) 109 25.3  0.90  (0.72 -1.14 ) 109 (100.0%) -0.7% (-3.9- 3.0)

DoRIS (Gardasil-9®) 145 13.7  144 (99.3%)

KEN SHE (Gardasil-9®) 121 9.5   1.44  (1.14 -1.82 ) 120 (99.2%) 0.1% (-3.2- 4.1)

HPV-18
DoRIS (Cervarix®) 141 9.9   139 (98.6%)

KEN SHE (Cervarix®) 99 9.7   1.02  (0.78 -1.33 ) 97 (98.0%) 0.6% (-3.5- 6.0)

DoRIS (Gardasil-9®) 136 5.7   133 (97.8%)

KEN SHE (Gardasil-9®) 123 3.9   1.47  (1.13 -1.90 ) 113 (91.9%) 5.9% ( 0.5-12.5)

Solid black line:  GMT ratio = 1 (no difference between arms)
Non-inferiority margin (dashed red line): lower CI for GMT ratio above 0.50

• 1D in DoRIS is non-inferior to 1D KEN SHE for seroconversion 
and GMC at M24 for HPV-16 & HPV-18, and for both vaccines

1Ratio of geometric mean concentrations (DoRIS / KEN SHE). 2Difference in seroconversion (DoRIS – KEN SHE). 

Favours DoRISFavours KEN SHE



Stability of 1D antibody levels in DoRIS – Cervarix®

• In 1D arm, concentrations relatively constant from M12 
(plateau) through M36

• 99.3% of 1D girls seropositive for HPV16 and 98.6% for 
HPV18 at M36 

• Similar to findings from 1 dose efficacy 
studies



Stability of 1D antibody levels in DoRIS – Gardasil-9®

• Similar to findings from 1 dose efficacy 
studies

• In 1D arm, concentrations relatively constant from M12 
(plateau) through M36

• 100% of 1D girls seropositive for HPV16 and 98.5% for 
HPV18 at M36



Previous studies – immune responses over time post-
vaccination in CVT

Kreimer A., JNCI (2020) 

3 doses

2 doses

1 dose

Natural 
immunity

• In 2D and 3D arms, peak 1M after last dose then decline 

• In 1D arm, levels plateau and stay stable to 11 years

• 1D Ab levels higher than natural immunity

HPV16 antibody GMCs



Conclusions
• All non-inferiority objectives met for 1 dose immunobridging to KEN SHE at M24

- Both vaccines, and for HPV-16 & HPV-18

- GMCs with Gardasil-9® were higher in DoRIS than in KEN SHE; GMCs with Cervarix® were similar 
between the two trials

• Single dose is immunogenic & antibody responses are sustained similar to earlier studies 
where efficacy with 1 dose was stable to 11 years for Cervarix® and 9 years for Gardasil ®

• Supports use of single dose 

• WHO recommendation: countries can consider 1 dose or 2 dose regimens for 9-20 years 

• Next step – continued follow-up of DoRIS to evaluate durability of immune responses



Related DoRIS trial abstracts
• Immune responses (antibody concentrations and avidity) at M36 – Watson-Jones et al. 

Poster [Abstract 166]

• Memory B cell results to M36 – Wiggins et al.  Oral presentation [Symposium 6, Abstract 
485]

• Impact of malaria on antibody responses – Whitworth et al.  Poster  [Abstract 205]
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