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Outline

● Genesis of single dose trials in India

● How serendipity led to new knowledge and strategy

● Present situation
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Randomised Trial of 2 versus 3 doses of HPV vaccination 
in India – India IARC Trial



Randomised Trial of 2 versus 3 doses of HPV vaccination 
in India – India IARC Trial

20,000 girls
aged 10-18 years

10,000 girls
3 doses / 6 months

10,000 girls
2 doses / 6 months

20+ years follow up for:
• Sero-conversion
• Immune response
• HPV infection rates
• Incidence of CIN
• Incidence of cervical 

cancer



Randomised Trial of 2 versus 3 doses of HPV vaccination in India
April 2010 - Turn of Events



Start: 09/07/2009 Start: 02/09/2009

2-dose group 3-dose group

Received 
1 dose
(day 1)

N= 4268

Received
2 doses

(day 1-180)
N= 1421

Received 
1 dose
(day 1)
N= 687

Received
2 doses

(day 1-60)
N= 3463

N=9188 N=8541

Received 
2 doses

(day 1-315/877)
N= 3499

Received 
3 doses

(day 1-60-180)
N= 2061

Received 
3 doses
(day 1-60-
344/955)

N= 2220

Received
3 doses

(day 1-472/574
-567/676)
N= 56

Received 
2 doses 
(day 1-180)

N= 14

Received 
2 doses 

(day 1-445/675)
N= 40

Situation of the different vaccination regimens
All study sites (N=17,729) (as of June 2012)

Randomised Trial of 2 versus 3 doses of HPV vaccination in India



Median duration of follow-up (vaccinated): 9 years (IQR 8.2; 9.6)

IARC-India Trial – Study schematic

2009/2010 Cluster randomized trial 2- vs 3-dose Gardasil® 10-18 yo

Yearly cervical specimen collection/ 
Luminex for 4 years (18 Mo after marriage/ 6 Mo post delivery)

3-dose (0,2,6 Mo): 10,000

April 2010: Indian MoH suspends HPV vaccination in all trials

3-dose
4,348

2-dose (0,6 Mo)
4,980

2-dose (0,2 Mo)
3,452

1-dose 
4,949

3,631 matched unvaccinated cohort 2
(2017-2019)

CC screening (HCII) at 25 and 30 yo (married women); 
if+, HPV genotyping/ colposcopy

=> Longitudinal, prospective cohort study

CC: Cervical cancer; HCII: hybrid capture II; Mo: month; MoH: Ministry of Health; 
yo: year of age; 

2-dose (0,6 Mo): 10,000

1,541 matched unvaccinated cohort 1 
(2013-2015)



Mean MFI values for HPV 16 and 18 L1 antibodies at different time points among girls 
who completed vaccination per protocol (vaccination at day 1, 60 and 180 (3-dose 
group) or day 1 and 180 (2-dose group)), and those who did not have their complete 
vaccine schedules (vaccination at day 1 and 60 or a single dose)

Sankaranarayanan R, et al. Lancet Oncol. 2016;17(1):67-77 .

Evaluation of fewer than 3 doses of HPV vaccination in India



India-IARC Trial – Virological efficacy
Persistent HPV 16/18 infections

Number of women 
assessed

Number of 
events

Crude Attack 
rates (%)

Adjusted VE point 
estimate

Adjusted VE  
95% CI

Unvaccinated 1,260 32 2.54 Referent

Single dose 2,135 1 0.05 95.4 85.0; 99.9

2-dose 
(0,6 Mo) 1,452 1 0.07 93.1 77.3; 99.8

3-dose 1,460 1 0.07 93.3 77.5; 99.7

Basu P, ..Bhatla N, et al. Vaccine efficacy against persistent human papillomavirus (HPV) 16/18 infection at 10 years after one, two, and three doses of quadrivalent HPV vaccine in 
girls in India: a multicentre, prospective, cohort study [published correction appears in Lancet Oncol. 2022 Jan;23(1):e16]. Lancet Oncology. 2021;22(11):1518-1529. 

doi:10.1016/S1470-2045(21)00453-8. 

CI: confidence interval; Mo: month; VE: vaccine efficacy

https://www.sciencedirect.com/science/article/pii/S1470204521004538


India-IARC Trial – attack rate non-vaccine HPV types 
suggesting similar exposure across vaccine groups

Number of 
women assessed

Number of 
events

Attack rates 
(95% CI)

Single dose 2,135 68 3.2%
(2.5; 4.0)

2-dose (0,6 Mo) 1,452 47 3.2%
(2.4; 4.3)

3-dose 1,460 49 3.4%
(2.5; 4.4)

Non-vaccine 
targeted HPV 

infections 
excluding 31, 
33 and 45 in 
participants 

with ≥ 2 
samples tested

CI: confidence interval; Mo: month: VE: vaccine efficacy

Basu P, ..Bhatla N, et al. Vaccine efficacy against persistent human papillomavirus (HPV) 16/18 infection at 10 years after one, two, and three doses of quadrivalent HPV vaccine in 
girls in India: a multicentre, prospective, cohort study [published correction appears in Lancet Oncol. 2022 Jan;23(1):e16]. Lancet Oncology. 2021;22(11):1518-1529. 

doi:10.1016/S1470-2045(21)00453-8. 

https://www.sciencedirect.com/science/article/pii/S1470204521004538


IARC-India Trial – Efficacy screening populations

Number of women 
screened

Number of women 
positive for  HPV 

16/18 +

Number of HPV 
16/18 associated 

CIN2+

Unvaccinated 4626 63 (1.4%) 3

Single dose 1511 2 (0.1%) 0

2-dose (0,6 Mo) 1143 4 (0.3%) 0

3-dose 1037 1 (0.1%) 0
CI: confidence interval; Mo: month; VE: vaccine efficacy; yo: year of age

Basu P, ..Bhatla N, et al. Vaccine efficacy against persistent human papillomavirus (HPV) 16/18 infection at 10 years after one, two, and three doses of quadrivalent HPV 
vaccine in girls in India: a multicentre, prospective, cohort study [published correction appears in Lancet Oncol. 2022 Jan;23(1):e16]. Lancet Oncology. 2021;22(11):1518-

1529. doi:10.1016/S1470-2045(21)00453-8. 

https://www.sciencedirect.com/science/article/pii/S1470204521004538


Results
● One dose recipients demonstrated a robust and sustained immune response

against HPV 16 and 18, albeit inferior to that of 3- or 2-doses; antibody levels 
were stable over a 4-year period

● The frequencies of cumulative incident and persistent HPV 16 and 18 
infections up to 7 years of follow-up were similar and uniformly low in all the 
vaccinated study groups

● Results indicate that a single dose of quadrivalent HPV vaccine is immunogenic 
and provides lasting protection against HPV 16 and 18 infections similar to the 
three- and two-dose vaccine schedule

● Significant and long-lasting protective effect of a single dose can be a strong 
argument to introduce one dose of the HPV vaccine in many low income 
countries where the current standard of care for cervical cancer prevention is 
‘no intervention’.



CERVAVACTM

Quadrivalent (6, 11, 16 & 18) HPV vaccine, first 
indigenously developed and manufactured vaccine in 
India (SIIPL), licensed for females and males aged 9-26 
years, 2 to 3 doses as applicable

Sterile suspension for intramuscular administration, 
prepared from highly purified virus-like particles (VLPs) of 
the recombinant major capsid (L1) structural proteins

>10 years in R & D, animal studies (single dose, repeat 
dose, reproductive tox), clinical trials (phase I, II/ III); 
licensed by NRA in July 2022

Jun 2022 - NTAGI recommended the HPV vaccine to be 
introduced in the National Immunization Schedule for 
girls aged 9-14 years

DBT– BIRAC announces successful 
development of indigenous HPV 

vaccine, New Delhi, Sept 1, 2022



Concluding 
Remarks

HPV vaccination implementation has been 
impacted by cost and availability in many 
countries

One dose vaccination is a game changer!
It will reduce costs as well as improve coverage 
and facilitate logistics

The availability of an Indian vaccine is an 
exciting development for LMICs

neerja.bhatla07@aiims.edu
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