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Background. Human papillomavirus (HPV) infection is a significant risk factor for the development of HPV-associated precancerous and malignant diseases. Recombinant adsorbed vaccine against HPV (types 6, 11, 16, and 18) has been developed in Russian Federation to prevent these conditions. Vaccine immunogenicity and safety have been studied in adults. Objective. The aim of the study is to evaluate the safety and immunogenicity of Russian recombinant adsorbed quadrivalent vaccine against HPV (types 6, 11, 16, and 18) in children aged 9–17 years in comparison to reference quadrivalent vaccine. Study design. Multicenter, randomized, double blind, parallel group, phase III clinical trial with a 1:1 participant allocation ratio. Methods. The study included healthy seronegative children aged 9–17 years. Study participants aged 9–13 years received either the investigational vaccine, or the reference vaccine. Vaccine safety was assessed from April 2, 2024 to April 14, 2025 in all participants who received at least one vaccine dose (as-treated population). Any post-vaccination reactions and adverse events (AE) were recorded, their correlations with vaccination, severity, and duration were evaluated. The primary efficacy endpoint was the geometric mean titer ratio (GMT Ratio) of antibodies to HPV 1 month after full vaccination course (Per-Protocol (PP) population); additionally, the GMT Ratio was evaluated for every HPV type. Randomization was centralized and based on computer-generated list. Allocation concealment was ensured via the method of sequentially numbered, opaque, sealed envelopes. Results. 705 AEs were registered during the study period, 426 of them were considered related to vaccination. No severe vaccination-related AEs were reported. The investigational vaccine demonstrated comparable immunogenicity to the reference drug across all four HPV types in both age cohorts. The seroconversion rate in PP population ranged from 97% to 100%. Higher GMT values were observed in participants aged 9–13 years compared to those aged 14–17 years. GMT values were higher in the investigational drug group in both age cohorts for HPV type 18. Conclusion. Favorable safety profile and adequate immunogenicity of the investigational vaccine were recorded compared to the reference vaccine in children aged 9–17 years. The obtained data suggest that the investigational vaccine is a promising drug for HPV-associated diseases prevention.
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Fig. 1. Study design graphical scheme

Table 1. Baseline characteristics of study participants
	Indicators
	9–13 years stratum
	14–17 years stratum

	
	Investigational vaccine, n = 118
	Reference vaccine, n = 119
	Investigational vaccine, n = 82
	Reference vaccine, n = 82

	Age, years
	15,3 (1,0)
	15,3 (1,0)
	10,9 (1,4)
	10,8 (1,3)

	Gender (female), n (%)
	65 (54,6)
	79 (66,4)
	47 (57,3)
	51 (62,2)

	HPV type
6
11
16
18
	0,35 (0,97)
0,21 (0,78)
0,16 (0,68)
0,08 (0,47)
	0,35 (0,97)
0,15 (0,63)
0,1 (0,52)
0
	0,35 (0,97)
0,47 (1,1)
0,18 (0,71)
0
	0,35 (0,97)
0,29 (0,89)
0,19 (0,74)
0,03 (0,31)


Note. Age descriptions are presented as arithmetic mean values (standard deviation), and HPV antibody titers — as geometric mean values (standard deviation).

Table 2. Characteristics of adverse events in TS population
	Indicators
	14–17 years stratum
	9–13 years stratum

	
	Investigational vaccine (n = 119)
	Reference vaccine (n = 119)
	Investigational vaccine (n = 82)
	Reference vaccine (n = 82)

	Local reactions
Injection site pain
Itching
Hyperemia
Edema (infiltrate)
Rash
	
89 (74,8%)
6 (5,0%)
4 (3,4%)
3 (2,5%)
1 (0,8%)
	
47 (39,5%)
4 (3,4%)
2 (1,7%)
2 (1,7%)
0
	
29 (35,4%)
0
1 (1,2%)
0
0
	
28 (34,1%)
0
3 (3,7%)
2 (2,4%)
0

	Systemic reactions
Headache
Malaise
Fever
Myalgia
Dizziness
Abdominal pain
Arthralgia
Nausea
Sore throat
Vegetative reactions
	
28 (23,5%)
20 (16,8%)
13 (10,9)
9 (7,6%)
7 (5,9%)
2 (1,7%)
2 (1,7%)
1 (0,8%)
0
0
	
26 (21,8%)
23 (19,3%)
22 (18,5%)
5 (4,2%)
5 (4,2%)
0
1 (0,8%)
0
1 (0,8%)
1 (0,8%)
	
3 (3,7%)
2 (2,4%)
3 (3,7%)
4 (4,9%)
2 (2,4%)
2 (2,4%)
1 (1,2%)
0
0
0
	
5 (6,1%)
5 (6,1%)
4 (4,9%)
0
3 (3,7%)
2 (2,4%)
0
2 (2,4%)
0
1 (1,2%)

	Local reactions
Mild
Moderate
Severe
	
101 (98,1%)
2 (1,9%)
0
	
100%
0
0
	
30 (100%)
0
0
	
33 (100%)
0
0

	Systemic reactions
Mild
Moderate
Severe
	
79 (96,3%)
3 (3,7%)
0
	
79 (94,0%)
4 (4,8%)
1 (1,2%)
	
17 (100%)
0
0
	
20 (90,9%)
2 (9,1%)
0



Table 3. Comparison of immune response (based on ELISA) between the investigational vaccine and the reference drug for HPV types 6, 11, 16, and 18 in the PP population including initially seronegative children aged 9-17 years
	Population
	Investigational vaccine
	Reference vaccine
	GMT Ratio, 95% lower CI limit

	
	GMT [95% CI] 
	GMT [95% CI]
	

	Anti-HPV 6

	14–17 years stratum
	7244,36 [6025,6; 8709,64]
	8511,38 [6309,57; 11481,54]
	0,96

	9–13 years stratum
	12302,69 [10000; 15135,61]
	17378,01 [13489,63; 22387,21]
	0,74

	Anti-HPV 11

	14–17 years stratum
	10715,19 [9120,11; 12882,5]
	16218,1 [12882,5; 20892,96]
	0,71

	9–13 years stratum
	21379,62 [16982,44; 26302,68]
	 31622,78 [24547,09; 40738,03]
	0,69

	Anti-HPV 16

	14–17 years stratum
	8912,51 [7762,47; 10964,78]
	13803,84 [11481,54; 16218,1]
	0,68

	9–13 years stratum
	14125,38 [11481,54; 17378,01]
	21877.62 [16595,87; 28840,32]
	0,69

	Anti-HPV 18

	14–17 years stratum
	4570,88 [3311,31; 6309,57]
	3548,13 [2570,4; 4897,79]
	1,29

	9–13 years stratum
	7244,36 [5011,87; 10471,29]
	4466,84 [2951,209; 6918,31]
	1,70


Note. Results are presented as geometric mean titers (GMT) and 95% confidence intervals (CI).
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Fig. 2. Seroconversion rate (%) to HPV serotypes 6, 11, 16, and 18 1 month after vaccination course completion in initially seronegative participants (PP population)
Seroconversion / 14–17 years stratum / 9–13 years stratum


RESEARCH LIMITATIONS
The study included healthy children aged 9–17 years, thus, external validity is limited to this age group. The sample size limits the ability to reveal extremely rare SAEs. The primary analysis of immunogenicity was performed only in PP population, while ITT/FAS analysis (most crucial for the interpretation of non-inferiority trials) was absent. Moreover, immunological endpoint is not a direct measure of HPV-associated diseases prevention, and follow-up duration does not allow us to evaluate long-term persistence of vaccine-induced immunity and late clinical outcomes.
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