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Leach A., et al. Malaria J 2011; 10:224 ; PLoS Medicine 2014; 11(7): e1001685; Hay SI, Guerra CA, Gething PW et al. A 
World Malaria Map: Plasmodium falciparum Endemicity in 2007. PLOS Med 2009;6:e1000048

 Double-blind, randomized, controlled trial.

 11 centers in 7 African countries.

Wide range of malaria transmission intensities 
by site: 0.03-4.27 clinical episodes per infant 
during first 12 months of follow-up.

 15,459 children enrolled in two age categories:

– Children aged 5–17 months (8,922) 

– Infants aged 6–12 weeks (6,537)

 Infants received the study vaccine co-
administered  with routine vaccines.

 High access to malaria diagnostics and 
treatment (ACT).

High ITN usage throughout the study: close 
to 80% in children and somewhat higher in 
infants.

Phase III multicenter efficacy trial of 
RTS,S/AS01 
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 The trial was conducted across a range of transmission settings in presence of high 
insecticide-treated bednet (ITN) use
– Malaria incidence ranged in controls (secondary case definition 1): 0.03 (Kilifi) to 4.27 (Siaya) in infants in the first year of 

follow-up
– ITN use remained high throughout the trial (78% in 5-17M and 86% in 6-12W at Month 14, 79% in 5-17M and 86% in 6-

12W at Month 32, 74% in 5-17M and 82% in 6-12W at end of extension)
– High quality was maintained throughout the trial

 Vaccine efficacy against clinical malaria (ATP - primary case definition): 
 In the 5-17M: Vaccine efficacy (VE) over a median FU 46 months post Dose 3 was:

– VE against all episodes of clinical malaria over 46 months (M2.5-SE) without a boost was 26.2% [95% CI:20.8 to 31.2]
– VE against all episodes of clinical malaria over 46 months (M2.5-SE) with a boost was 39.0% [95% CI:34.3 to 43.3]
– There is a significant variation of VE against clinical malaria for a schedule with boost between sites (interaction p=0.03)

 In the 6-12W : Overall, VE over a median FU 36 months post Dose 3:
– VE against all episodes of clinical malaria over 36 months (M2.5-SE) without a boost was 18.2% [95% CI: 11.4 to 24.5]
– VE against all episodes of clinical malaria over 36 months (M2.5-SE) with a boost was 26.7% [95% CI: 20.5 to 32.4]
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 Vaccine efficacy against severe malaria (ATP - primary case definition):

– In the 5-17M, VE against severe malaria over 46 months (M2.5-SE) without a boost was -5.8% [95% CI: 
-35.0 to 17.0]

– An observation was that in the 5-17M without boost there is trend towards an increased risk of severe malaria 
relative to controls after the Month 20

– In the 5-17M, VE against severe malaria over 46 months (M2.5-SE) with a boost was 28.5% [95% CI: 
6.3 to 45.7]

– In the 6-12W, VE against severe malaria over 36 months (M2.5-SE) without a boost was 12.7% [95% 
CI:-17.2 to 35.0]

– In the 6-12W, VE against severe malaria over 36 months (M2.5-SE) with a boost was 20.7% [95% CI: 
-7.3 to 41.6]

 Vaccine efficacy against incident severe anemia (ATP - case definition 1):
– In the 5-17M, VE against severe anemia over 46 months (M2.5-SE) without a boost was 20.6% [95% CI: 

-32.7 to 52.9]
– In the 5-17M, VE against severe anemia over 46 months (M2.5-SE) with a boost was 61.2% [95% CI: 

26.5 to 80.6] 
– In the 6-12W, VE against severe anemia over 36 months (M2.5-SE) without a boost was 12.8% [95% 

CI:-50.9 to 49.9]
– In the 6-12W, VE against severe anemia over 36 months (M2.5-SE) with a boost was 31.5% [95% CI: 

-23.1 to 62.6]



CONFIDENTIAL  PROPRIETARY  MATERIAL

MALARIA-055 PRI Month 32 & Extension
 Summary of the effect of the booster on vaccine efficacy  (ATP - primary case definition): 
 In the 5-17M

– The incremental VE of a booster dose over a primary schedule alone against clinical malaria (M21-SE) 
was 21.3% [95% CI: 14.2 to 27.8]

– The incremental VE of a booster dose over a primary schedule alone against severe malaria (M21-SE) 
was 27.4% [95% CI: -5.1 to 50.1]

 In the 6-12W
– The incremental VE of a booster dose over a primary schedule alone against clinical malaria (M21-SE) 

was 19.5% [95% CI: 11.5 to 26.8]
– The incremental VE of a booster dose over a primary schedule alone against severe malaria (M21-SE) 

was 26.4% [95% CI: -17.6 to 54.4]
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 Impact  (ITT – secondary case definition 1): 
 In the 5-17M for a schedule without a boost, over 32 months of FU post Dose 1 :

– 1221 cases of clinical malaria [95% CI: 973 to 1483] were averted per 1000 vaccinees; range across site: 132 cases [95% 
CI: 12 to 253] to 3847 cases [95% CI: 2389 to 5501]

– 12 cases of severe malaria [95% CI: -2 to 27] were averted per 1000 vaccinees

 In the 5-17M for a schedule with a boost, over 32 months of FU post Dose 1 :
– 1475 cases of clinical malaria [95% CI: 1234 to 1733] were averted per 1000 vaccinees; range across site: 126 cases 

[95% CI: 40 to 219] to 4656 cases [95% CI: 3173 to 6308]

– 20 cases of severe malaria [95% CI: 7 to 34] were averted per 1000 vaccinees

 In the 6-12W for a schedule without a boost, over 32 months of FU post Dose 1 :
– 526 cases of clinical malaria [95% CI: 200 to 819] were averted per 1000 vaccinees; range across site: -50 cases [95% CI: 

-540 to 378]  to 1853 cases [95% CI: 337 to 3333]

– 5 cases of severe malaria [95% CI: -13 to 24] were averted per 1000 vaccinees

 In the 6-12W for a schedule with a boost, over 32 months of FU post Dose 1 :
– 873 cases of clinical malaria [95% CI: 573 to 1158] were averted per 1000 vaccinees; range across site: -25 cases [95% 

CI: -206 to 150] to 2921 cases [95% CI: 1406 to 4344]

– 9 cases of severe malaria [95% CI: -8 to 28] were averted per 1000 vaccinees
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 Immunogenicity : 
 In the 5-17M: 

– The anti-CS GMT in RTS,S/AS01E recipients were 621 EU/mL* one month post Dose 3 (R3R+R3C)
– The anti-CS GMT in RTS,S/AS01E recipients were 34 EU/mL [95% CI: 31 to 39] before booster dose 

(Month 20) and 318 EU/mL [95% CI: 295 to 343] EU/mL one month post booster dose of  RTS,S/AS01E
(R3R group)

 In the 6-12W: 
– The anti-CS GMT in RTS,S/AS01E recipients were 211 EU/mL* one month post Dose 3 (R3R+R3C)
– The anti-CS GMT in RTS,S/AS01E recipients were 5.9 EU/mL [95% CI: 5.2 to 6.7] before booster dose 

(Month 20) and 170 EU/mL [95% CI: 154 to 188] EU/mL one month post booster dose of  RTS,S/AS01E
(R3R group)

* Data from previous analysis
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 Safety : 
 In the 5-17M between study start and end of extension (M0-SE): 

– The occurrence of SAE was similar in the three groups: 24% (R3R), 25% (R3C), 28% (C3C)
– Fatal SAE: 2.0% (R3R) , 1.7%  (R3C), 1.5% (C3C)
– Meningitis remains a signal for the 5-17 months age group
– The number of meningitis cases between M0-SE was: 11 (R3R) vs 10 (R3C) vs 1 (C3C)
– The number of meningitis cases post booster (M21-SE) was: 2 (R3R) vs 3 (R3C) vs 0 (C3C)
– The occurrence of generalized convulsive seizures post booster (7 days) was: 2.5 per 1000 doses (R3R)

 In the 6-12W between study start and end of extension (M0-SE): 
– The occurrence of SAE was similar in the three groups: 27% (R3R), 28% (R3C), 28% (C3C)
– Fatal SAE: 2.3% (R3R) , 2.5%  (R3C), 1.9%(C3C)
– No meningitis signal in the 6-12 weeks age group
– The number of meningitis cases between M0-SE was: 5 (R3R) vs 7 (R3C) vs 6 (C3C)
– The number of meningitis cases post booster (M21-SE) was: 0 (R3R) vs 2 (R3C) vs 3 (C3C)
– The occurrence of generalized convulsive seizures post booster (7 days) was: 2.2 per 1000 doses (R3R)
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