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2.5 × 1010 vp Ad26.COV2.S elicited robust SARS-CoV-2–specific antibody responses in adolescents through 6 months, with accept-
able safety and reactogenicity profiles. Compared with adults immunized with 5 × 1010 vp Ad26.COV2.S, adolescents had higher 
antibody levels, despite being vaccinated with a lower dose.
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Ad26.COV2.S is a recombinant, replication-incompetent, 
human adenovirus type 26 (Ad26)–vectored vaccine encoding 
a prefusion conformation–stabilized SARS-CoV-2 spike pro-
tein [1]. A randomized, placebo-controlled, phase 2a trial of 
healthy adults (NCT04535453) was amended to include a sen-
tinel group of adolescents aged 16–17 years for evaluation of 
the short-term safety and immunogenicity of a single dose of 
2.5 × 1010 vp Ad26.COV2.S. Findings in this adolescent cohort 
were compared to results in young adult (18–25 years) and adult 
(18–55 years; ≥65 years) participants enrolled in the same study.

Eligible participants aged 16–17 years were randomized 
10:1 to receive 1 dose of 2.5 × 1010 vp Ad26.COV2.S or pla-
cebo (Supplementary Methods). The primary and secondary 
objectives for the adolescent cohort were to assess safety and 
humoral immune responses, respectively. The full analysis set 
included all participants with documented vaccination. The 
per-protocol immunogenicity (PPI) set included all partici-
pants with available immunogenicity data. An independent 
data monitoring committee determined if the immunogenicity 
and reactogenicity profiles observed post-vaccination in parti-
cipants 16–17 years were acceptable (Supplementary Methods).

Forty-four adolescent participants were screened, of whom 
33 were randomized to receive vaccine (n = 30) or placebo 
(n = 3) (Supplementary Results; Supplementary Table 1).

The most frequently reported solicited local adverse event 
(AE) was vaccination-site pain; most AEs were grade 1 or 2 in 

severity (for grading scales, see Supplementary Tables 2 and 3). 
Headache and fatigue were the most commonly reported soli-
cited systemic AEs. No serious AEs were reported in adoles-
cents. This study was not powered to detect rare but significant 
AEs associated with this vaccine, such as vaccine-induced im-
mune thrombotic thrombocytopenia.

Local and systemic reactogenicity were observed in a higher 
proportion of adolescents compared with adults or young 
adults aged 18–25 years who were vaccinated with 5 × 1010 
vp Ad26.COV2.S (Figure 1). Adolescents and younger adults 
both reported higher rates of solicited AEs than older adults. 
Unsolicited AEs are presented in Supplementary Table 4.

Thirty baseline-seronegative participants (vaccine, n = 27; 
placebo, n = 3) were included in the PPI set. In the vac-
cine group, geometric mean concentrations (GMCs; EU/
mL) of spike protein-specific binding antibodies, assessed 
by a spike protein-specific enzyme-linked immunosorbent 
assay (S-ELISA), were 682 (95% CI: 506–920; responder 
rate, 100%) at Day 29 and were maintained up to Day 169 
(Supplementary Figure 1). Overall, GMCs of spike protein-
binding antibodies in vaccinated adolescents tended to be 
higher than in adults (18–55 and >65 years) who received a 
single dose of 5 × 1010 vp.

Neutralizing antibodies were assessed by wild-type virus-
neutralization assay. By Day 29, geometric mean titers (GMTs 
[95% CI]) were 305 (245–378) in vaccinated adolescents and 
remained stable through Day 169 (Supplementary Figure 2). 
GMTs in adolescents tended to be higher than in adults 18–55 
and ≥65 years; however, from Day 29 through Day 169, neu-
tralizing antibodies in adolescents trended lower than in young 
adults aged 18–25 years.

Previous phase 3 studies have demonstrated that primary 
and booster vaccinations of 5 × 1010 vp Ad26.COV2.S are im-
munogenic and efficacious against moderate-to-severe–crit-
ical COVID-19 disease in adults [2–4]. Here, we have shown 
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Figure 1.  Solicited adverse events in (A) adolescent participants who received 2.5 × 1010 vp Ad26.COV2.S vaccine or placebo; (B) healthy adults aged 18–55 
and ≥65 years who received 5 × 1010 vp Ad26.COV2.S vaccine; and (C) healthy adults aged 18–25 years who received 5 × 1010 vp Ad26.COV2.S vaccine. The 
number of participants reporting each grade is shown within each section of bars. Abbreviations: vp, viral particles.
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that a lower dose level of 2.5 × 1010 vp in adolescents had an 
acceptable short-term safety profile and elicited robust humoral 
immune responses up to Day 169, supporting efficacy in indi-
viduals aged 16–17 years.

In this study, reactogenicity of a single dose of 2.5 × 1010 vp 
Ad26.COV2.S in adolescents tended to be higher than a single 
dose of 5 × 1010 vp in adults. Overall, the short-term safety and 
reactogenicity profile in adolescents was acceptable compared 
to adults aged 18–55 and ≥65 years who received 5 × 1010 vp 
Ad26.COV2.S [3]. The rate of solicited systemic grade 3 AEs 
(23.3%) in vaccinated adolescents may suggest the adenovirus 
vector, the spike protein, or the combination thereof is not as 
well tolerated in younger versus older vaccinees.

Compared to humoral immune responses in adults (18–
55 and ≥65 years) observed after vaccination with 5 × 1010 
vp Ad26.COV2.S, adolescents receiving half the adult dose 
had higher antibody levels (2- to 2.4-fold) and response rates 
through Day 169. This trend is similar to other studies that 
have reported higher antibody responses in adolescents versus 
younger adults receiving an equivalent dose of mRNA COVID-
19 vaccines [5, 6]. Because binding and neutralizing antibody 
levels in this study were higher in magnitude at Day 169 for 
adolescents versus adults, vaccine responses may also be more 
durable in adolescents versus adults.

The main limitation of the data reported here is the small 
number of participants and narrow age range, contributing to a 
lack of diversity among the participants. Results should be in-
terpreted with caution, considering the small sample size and 
a placebo arm that included only 3 participants. Importantly, 
although comparisons of immune responses to adults are infor-
mative, they require adequately powered noninferiority trials 
for confirmation.

Supplementary Data
Supplementary materials are available at the Journal of The Pediatric 
Infectious Diseases Society online (http://jpids.oxfordjournals.org).
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