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Efficacy and safety of RTS,  
S/AS01 malaria vaccine 

The RTS,S/AS01 vaccine 
continues to show modest 
protection

Source: RTS,S Clinical Trials Partnership.  Efficacy and safety of  
RTS,S/AS01 malaria vaccine with or without a booster dose in infants 
and children in Africa: final results of a phase 3, individually randomised, 
controlled trial. Lancet. 2015 Jul 4;386(9988):31-45. doi: 10.1016/S0140-
6736(15)60721-8. Epub 2015 Apr 23.

BACKGROUND: The efficacy and safety of the RTS,S/AS01 candidate 
malaria vaccine during 18 months of follow-up have been published 
previously. Herein, we report the final results from the same trial, including 
the efficacy of a booster dose.

METHODS: From March 27, 2009, until Jan 31, 2011, children (age 5-17 
months) and young infants (age 6-12 weeks) were enrolled at 11 centres in 
seven countries in sub-Saharan Africa. Participants were randomly assigned 
(1:1:1) at first vaccination by block randomisation with minimisation by 
centre to receive three doses of RTS,S/AS01 at months 0, 1, and 2 and a 
booster dose at month 20 (R3R group); three doses of RTS,S/AS01 and 
a dose of comparator vaccine at month 20 (R3C group); or a comparator 
vaccine at months 0, 1, 2, and 20 (C3C [control group]). Participants were 
followed up until Jan 31, 2014. Cases of clinical and severe malaria were 
captured through passive case detection. Serious adverse events (SAEs) 
were recorded. Analyses were by modified intention to treat and per 
protocol. The coprimary endpoints were the occurrence of malaria over  
12 months after dose 3 in each age category. In this final analysis, we 
present data for the efficacy of the booster on the occurrence of malaria. 
Vaccine efficacy (VE) against clinical malaria was analysed by negative 
binomial regression and against severe malaria by relative risk reduction. 
This trial is registered with ClinicalTrials.gov, number NCT00866619.

FINDINGS: 8922 children and 6537 young infants were included in the 
modified intention-to-treat analyses. Children were followed up for a 
median of 48 months (IQR 39-50) and young infants for 38 months (34-41) 
after dose 1. From month 0 until study end, compared with 9585 episodes 
of clinical malaria that met the primary case definition in children in the 
C3C group, 6616 episodes occurred in the R3R group (VE 36·3%, 95% 
CI 31·8-40·5) and 7396 occurred in the R3C group (28·3%, 23·3-32·9); 
compared with 171 children who experienced at least one episode of 
severe malaria in the C3C group, 116 children experienced at least one 
episode of severe malaria in the R3R group (32·2%, 13·7 to 46·9) and  
169 in the R3C group (1·1%, -23·0 to 20·5). In young infants, compared 
with 6170 episodes of clinical malaria that met the primary case definition 
in the C3C group, 4993 episodes occurred in the R3R group (VE 25·9%, 
95% CI 19·9-31·5) and 5444 occurred in the R3C group (18·3%, 11·7-24·4); 
and compared with 116 infants who experienced at least one episode 
of severe malaria in the C3C group, 96 infants experienced at least one 
episode of severe malaria in the R3R group (17·3%, 95% CI -9·4 to 37·5) 
and 104 in the R3C group (10·3%, -17·9 to 31·8). In children, 1774 cases of 
clinical malaria were averted per 1000 children (95% CI 1387-2186) in the 
R3R group and 1363 per 1000 children (995-1797) in the R3C group. The 
numbers of cases averted per 1000 young infants were 983 (95% CI 592-
1337) in the R3R group and 558 (158-926) in the R3C group. The frequency 
of SAEs overall was balanced between groups. However, meningitis was 
reported as a SAE in 22 children: 11 in the R3R group, ten in the R3C 
group, and one in the C3C group. The incidence of generalised convulsive 
seizures within 7 days of RTS,S/AS01 booster was 2·2 per 1000 doses in 
young infants and 2·5 per 1000 doses in children.

INTERPRETATION: RTS,S/AS01 prevented a substantial number of cases of 
clinical malaria over a 3-4 year period in young infants and children when 
administered with or without a booster dose. Efficacy was enhanced by the 
administration of a booster dose in both age categories. Thus, the vaccine 
has the potential to make a substantial contribution to malaria control 
when used in combination with other effective control measures, especially 
in areas of high transmission.

Source: Rosenthal PJ. The RTS,S/AS01 vaccine continues to 
show modest protection against malaria in African infants 
and children (Commentary). Evid Based Med 2015;20:179 
doi:10.1136/ebmed-2015-110231.

Malaria remains one of the greatest infectious burdens in the 
world. The RTS,S vaccine results from decades of research 
showing that human responses to the Plasmodium falciparum 
circumsporozoite protein can protect against malaria. Vaccine 
developments benefitted from adjuvant optimisation, with AS01 
chosen for recent trials. RTS, S has been extensively studied in 
African children, with vaccine efficacy approximately 25–50% 
against both symptomatic and severe malaria, but efficacy 
lower in infants than in children and waning over time after 
immunization.
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Evaluation of anthrax vaccine 
safety in 18-20 year olds

Single dose tetravalent dengue 
vaccine

Source: King JC Jr, Gao Y, Quinn CP, Dreier TM, Vianney C, 
Espeland EM. Evaluation of anthrax vaccine safety in 18 to 20 
year olds: A first step towards age de-escalation studies in 
adolescents. Vaccine. 2015 May 15;33(21):2470-6. doi: 10.1016/j.
vaccine.2015.03.071. Epub 2015 Apr 5.

BACKGROUND/OBJECTIVES: Anthrax vaccine adsorbed (AVA, 
BioThrax(®)) is recommended for post-exposure prophylaxis 
administration for the US population in response to large-scale 
Bacillus anthracis spore exposure. However, no information 
exists on AVA use in children and ethical barriers exist to 
performing pre-event pediatric AVA studies. A Presidential Ethics 
Commission proposed a potential pathway for such studies 
utilizing an age de-escalation process comparing safety and 
immunogenicity data from 18 to 20 year-olds to older adults and 
if acceptable proceeding to evaluations in younger adolescents. 
We conducted exploratory summary re-analyses of existing 
databases from 18 to 20 year-olds (n=74) compared to adults 
aged 21 to 29 years (n=243) who participated in four previous  
US government funded AVA studies.

METHODS: Data extracted from studies included elicited local 
injection-site and systemic adverse events (AEs) following AVA 
doses given subcutaneously at 0, 2, and 4 weeks. Additionally, 
proportions of subjects with ≥4-fold antibody rises from baseline 
to post-second and post-third AVA doses (seroresponse) were 
obtained.

RESULTS: Rates of any elicited local AEs were not significantly 
different between younger and older age groups for local events 
(79.2% vs. 83.8%, P=0.120) or systemic events (45.4% vs.  
50.5%, P=0.188). Robust and similar proportions of 
seroresponses to vaccination were observed in both age groups.

CONCLUSIONS: AVA was safe and immunogenic in  
18 to 20 year-olds compared to 21 to 29 year-olds. These results 
provide initial information to anthrax and pediatric specialists if 
AVA studies in adolescents are required.

Source: Durbin AP, Kirkpatrick BD, Pierce KK, Carmolli MP, Tibery 
CM, Grier PL, et al. A 12-month interval dosing study in adults 
indicates that a single dose of the NIAID tetravalent dengue 
vaccine induces a robust neutralizing antibody response. J 
Infect Dis. 2016 Feb 16. pii: jiw067.

The ideal dengue vaccine will provide protection against 
all serotypes of dengue virus and will be economical and 
uncomplicated in its administration. To determine the ability of a 
single dose of live-attenuated tetravalent dengue vaccine TV003 
to induce a suitable neutralizing antibody response, a  
placebo-controlled clinical trial was performed in 48 healthy 
adults who received two doses of vaccine or placebo 
administered 12 months apart. Evaluation of safety, vaccine 
viremia, and neutralizing antibody response after each dose 
indicated that the first dose of vaccine was capable of preventing 
infection with the second dose, thus indicating that multiple 
doses are unnecessary.
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