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Dengue vaccine (TAK-003) GRADE tables 
for consideration by the Strategic Advisory Group of Experts 

(SAGE) on Immunization 
 
 
Overarching question: The overarching question to be addressed when 
preparing the evidence to recommendations table is proposed below:  
 
 Should TAK-003 be recommended for introduction into national 
immunization programmes in a 2-dose schedule, to immunocompetent 
individuals (4-60 years of age) in dengue-endemic countries to mitigate the 
dengue burden of disease?   
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Summary 
Table Initial 

rating 
Limitation 
in study 
design 

 

Inconsistency Indirectness Imprecision Publication 
bias 

Large effect Dose-
response 

Antagonistic 
bias& 
confounding 

Final rating 

GRADE TABLE 1a: Efficacy in children (any serostatus) 
against VCD (any serotype) 

4 N/A N/A Serious N/A N/A N/A N/A N/A Limited confidence 
⊕⊕ 

GRADE TABLE 1b: Efficacy in children (any serostatus) 
against hospitalized VCD (any serotype) 

4 Somewhat 
serious 

N/A Serious  N/A N/A N/A N/A N/A Very low confidence 
⊕ 

GRADE TABLE 1c: Efficacy in seropositive children 
against VCD (any serotype) 

4 N/A N/A N/A N/A N/A N/A N/A N/A High confidence 
⊕⊕⊕⊕ 

GRADE TABLE 1d: Efficacy in seropositive children 
against hospitalized VCD (any serotype) 

4 Somewhat 
serious 

N/A N/A N/A N/A N/A N/A N/A Moderate 
confidence 
⊕⊕⊕ 

GRADE TABLE 1e: Efficacy in seronegative children 
against VCD (any serotype) 

4 N/A N/A Serious N/A N/A N/A N/A N/A Limited confidence 
⊕⊕ 

GRADE TABLE 1f: Efficacy in seronegative children 
against hospitalized VCD (any serotype) 

4 Somewhat 
serious 

N/A Serious N/A N/A N/A N/A N/A Very low confidence 
⊕ 

GRADE TABLE 2a: Efficacy in seropositive children 
against VCD (DENV 1) 

4 N/A N/A N/A N/A N/A N/A N/A N/A High confidence 
⊕⊕⊕⊕ 

GRADE TABLE 2b: Efficacy in seropositive children 
against hospitalized VCD (DENV 1) 

4 Somewhat 
serious 

N/A N/A N/A N/A Applicable N/A N/A High confidence 
⊕⊕⊕⊕ 

GRADE TABLE 2c: Efficacy in seronegative children 
against VCD (DENV 1) 

4 N/A N/A N/A N/A N/A N/A N/A N/A High confidence 
⊕⊕⊕⊕ 

GRADE TABLE 2d: Efficacy in seronegative children 
against hospitalized VCD (DENV 1) 

4 Somewhat 
serious 

N/A  N/A N/A N/A Applicable N/A N/A High confidence 
⊕⊕⊕⊕ 

GRADE TABLE 3a: Efficacy in seropositive children 
against VCD (DENV 2) 

4 N/A N/A N/A N/A N/A N/A N/A N/A High confidence 
⊕⊕⊕⊕ 

GRADE TABLE 3b: Efficacy in seropositive children 
against hospitalized VCD (DENV 2) 

4 Somewhat 
serious 

N/A N/A N/A N/A Applicable N/A N/A High confidence 
⊕⊕⊕⊕ 

GRADE TABLE 3c: Efficacy in seronegative children 
against VCD (DENV 2) 

4 N/A N/A N/A N/A N/A N/A N/A N/A High confidence 
⊕⊕⊕⊕ 

GRADE TABLE 3d: Efficacy in seronegative children 
against hospitalized VCD (DENV 2) 

4 Somewhat 
serious 

N/A N/A N/A N/A Applicable N/A N/A High confidence 
⊕⊕⊕⊕ 

GRADE TABLE 4a: Efficacy in seropositive children 
against VCD (DENV 3) 

4 N/A N/A Somewhat 
serious 

N/A N/A Applicable N/A N/A High confidence 
⊕⊕⊕⊕ 

GRADE TABLE 4b: Efficacy in seropositive children 
against hospitalized VCD (DENV 3) 

4 Somewhat 
serious 

N/A Somewhat 
serious 

N/A N/A Applicable N/A N/A Moderate 
confidence 
⊕⊕⊕ 

GRADE TABLE 4c: Efficacy in seronegative children 
against VCD (DENV 3) 

4 N/A N/A Somewhat 
serious 

Serious N/A N/A N/A N/A Very low confidence 
⊕ 
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GRADE TABLE 4d: Efficacy in seronegative children 
against hospitalized VCD (DENV 3) 

4 Somewhat 
serious 

N/A Somewhat 
serious 

Serious N/A N/A N/A N/A Very low confidence 
⊕ 

GRADE TABLE 5a: Efficacy in seropositive children 
against VCD (DENV 4) 

4 N/A N/A N/A N/A N/A N/A N/A  N/A High confidence 
⊕⊕⊕⊕ 

GRADE TABLE 5b: Efficacy in seropositive children 
against hospitalized VCD (DENV 4 

4 Somewhat 
serious 

N/A N/A Somewhat 
serious 

N/A N/A N/A N/A Limited confidence 
⊕⊕ 

GRADE TABLE 5c: Efficacy in seronegative children 
against VCD (DENV 4) 

4 N/A N/A Somewhat 
serious 

Serious N/A N/A N/A N/A Very low confidence 
⊕ 

GRADE TABLE 5d: Efficacy in seronegative children 
against hospitalized VCD (DENV 4) 

4 Somewhat 
serious 

N/A Somewhat 
serious 

Serious N/A N/A N/A N/A Very low confidence 
⊕ 

GRADE TABLE 6a: Efficacy in children (any serostatus) 
against DHF/severe Dengue 

4 Somewhat 
serious 

N/A N/A Serious N/A N/A N/A N/A Very low confidence 
⊕ 

GRADE TABLE 6b: Efficacy in seropositive children 
against DHF/severe Dengue 

4 Somewhat 
serious 

N/A N/A Somewhat 
serious 

N/A N/A N/A N/A Limited confidence 
⊕⊕ 

GRADE TABLE 7a: Efficacy in adolescents and adults (any 
serostatus) against VCD (any serotype) 

4 Somewhat 
serious 

N/A Serious N/A N/A N/A N/A  N/A Very low confidence 
⊕ 

GRADE TABLE 8a: Safety in children and adults (any 
serostatus) regarding non-Dengue SAEs 

4 N/A N/A N/A Somewhat 
serious 

N/A N/A N/A N/A Moderate 
confidence 
⊕⊕⊕ 

GRADE TABLE 8b: Safety in seronegative children 
regarding DHF/ Severe Dengue 

4 Somewhat 
serious 

N/A N/A Serious N/A N/A N/A N/A Very low confidence 
⊕ 
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Part 1. GRADE questions on the efficacy of TAK-003 in children 4-16 
years of age in endemic countries (Tables 1a – 6b) 
 
GRADE TABLE 1a: Efficacy in immunocompetent children (any serostatus) against 
virologically confirmed disease (VCD) caused by any serotype. 
Population: Immunocompetent children 4-16 years in endemic countries 
Intervention: 2 doses of TAK-003 administered 3 months apart 
Comparison: Placebo 
Outcome: Virologically confirmed dengue (VCD) caused by any serotype 
 

What is the efficacy of 2 doses of TAK-003 in preventing virologically confirmed dengue (VCD) caused by any 
serotype compared to placebo in immunocompetent children in endemic countries 4-16 years of age?  

 Rating Adjustment to rating 

Ce
rt

ai
nt

y 

No. of studies/starting rating 1 RCT1 [1] 4 
 
 

Factors 
decreasing 
confidence 

Limitation in study 
design None serious 0 

Inconsistency None serious 0 

Indirectness Serious2 -2 

Imprecision None serious 0 

Publication bias None serious 0 
 

Factors 
increasing 
confidence 

Large effect Not applicable3 0 

Dose-response Not applicable 0 
Antagonistic bias 
and confounding Not applicable 0 

Final numerical rating of the certainty of the evidence 2 

 
Su

m
m

ar
y o

f 
Fin

di
ng

s  
 

Statement on the certainty of evidence 

Evidence supports a 
limited level of 
confidence that the true 
effect lies close to the 
estimate of the effect on 
health outcomes.  

 
1 TAK-003 was evaluated in a Phase III safety and efficacy randomised controlled trial (n=20,099 healthy 
participants ages 4-16 years randomised 2:1 to receive two doses of TAK-003 or placebo three months apart) 
at 26 sites in eight dengue-endemic countries (Brazil, Colombia, Dominican Republic, Nicaragua, Panama, 
Philippines, Sri Lanka, Thailand). The trial design and duration of follow-up were compliant with WHO 
guidelines. Overall vaccine efficacy (VE) against VCD caused by any serotype was 80% (95% confidence interval 
(CI), 73-85) 30 days to 12 months post 2nd dose. The overall VE against VCD during the extended follow-up 
period (57 months following the first dose) was 61.2% (95% CI 56.0- 65.8) [ClinicalTrials.gov NCT02747927, 
results forthcoming]. 
2 Two points were deducted for indirectness, given that no statistically significant efficacy against VCD caused 
by DENV3 or DENV4 could be demonstrated, but the numbers of cases of DENV3 and DENV4 were low overall 
with heterogeneity between trial sites. 
3 An overall large effect is noted (VE point estimate of 61.2% 57 months following the first dose). However, the 
score was not upgraded by one point given concerns around indirectness. 
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Conclusion 

The setting of the trial was 
characterized by the 
dominance of serotypes 1 
and 2 and data on the 
efficacy in settings where 
serotypes 3 and 4 are 
circulating are limited. 
 
TAK-003 demonstrates 
statistically significant 
efficacy against overall 
VCD in trial participants 4-
16 years of age in the trial 
setting though uncertainty 
remains around efficacy 
against VCD in settings 
where serotypes 3 and 4 
predominate.  
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GRADE TABLE 1b: Efficacy in children (any serostatus) against hospitalized VCD (any 
serotype). 
Population: Immunocompetent children 4-16 years in endemic countries 
Intervention: 2 doses of TAK-003 administered 3 months apart 
Comparison: Placebo 
Outcome: Hospitalized VCD caused by any serotype 
 

What is the efficacy of 2 doses of TAK-003 in preventing hospitalized VCD caused by any serotype compared 
to placebo in immunocompetent children 4-16 years of age in endemic countries?  

 Rating Adjustment to rating 

Ce
rt

ai
nt

y 

No. of studies/starting rating 1 RCT4 [1] 4 
 
 

Factors 
decreasing 
confidence 

Limitation in study 
design Somewhat serious5 -1 

Inconsistency   None serious 0 

Indirectness Serious6 -2 

Imprecision None serious 0 

Publication bias None serious 0 
 

Factors 
increasing 
confidence 

Large effect Not applicable7  0 

Dose-response Not applicable 0 
Antagonistic bias 
and confounding Not applicable 0 

Final numerical rating of certainty of the evidence 1 

 
4 TAK-003 was evaluated in a Phase III safety and efficacy randomised controlled trial (n=20,099 healthy 
participants ages 4-16 randomised 2:1 to receive two doses of TAK-003 or placebo three months apart) at 26 
sites in eight dengue-endemic countries. Overall vaccine efficacy (VE) against VCD leading to hospitalization 
caused by any serotype was 90.4% (95% confidence interval: 82.6-94.7) (30 days post second dose to 18 
months after second dose, per protocol analysis, secondary trial endpoint). The overall VE against 
hospitalization 57 months after the first dose was 84.1% (77.8-88.6) [ClinicalTrials.gov NCT02747927, results 
forthcoming]. 
5 There were no defined thresholds for hospitalisation (determined by the treating clinician) and a difference 
in hospitalization rates between the trial sites. All participants with a positive rapid antigen test for non-
structural protein 1 (NS1) in serum were hospitalised for observation at the DEN-301 sites in Sri Lanka (68% 
hospitalisation rate, or 70 of 103 VCD cases as compared to 72 of 457 VCD cases across other sites), and 
platelet count and ultrasound examination for plasma leakage were conducted more frequently, leading to a 
higher proportion of patients being classified as having dengue haemorrhagic fever (DHF). A sensitivity analysis 
was conducted comparing results with and without Sri Lanka included, and the vaccine was still highly 
efficacious against hospitalised VCD overall (79.3% VE [95% CI 63.5-88.2] with Sri Lanka data vs 73.5% VE (95% 
CI 42.9-87.7) without Sri Lanka data among baseline seronegative participants and 85.9% VE [95% CI 78.7-90.7] 
with Sri Lanka data vs 83.3% VE [95% CI 71.4-90.2] without Sri Lanka data among seropositive participants 57 
months after first dose). 
6 Two points were deducted for indirectness given that efficacy could not be demonstrated against 
hospitalized VCD caused by DENV3 or DENV4, given the low representation of these serotypes overall and the 
wide variation in prevalence between sites. 
7 Although an overall large effect (84.1% overall VE against VCD leading to hospitalization caused by any 
serotype 57 months post-dose 1) was observed, two points were not added given concerns around 
indirectness. 
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Su

m
m

ar
y o

f F
in

di
ng

s 

 
 

Statement on the certainty of evidence 

Evidence supports a  very 
low level of confidence 
that the true effect lies 
close to the estimate of 
the effect on health 
outcome  

 
 
 
 

Conclusion 

The setting of the trial was 
characterized by the 
dominance of serotypes 1 
and 2 and data on the 
efficacy in settings where 
serotypes 3 and 4 are 
circulating are limited. 
 
TAK-003 demonstrates 
overall statistically 
significant efficacy against 
hospitalized VCD over 18 
months among trial 
participants 4-16 years of 
age, though uncertainty 
remains around efficacy 
in settings where mainly 
serotypes 3 and 4 
circulate. 
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GRADE TABLE 1c: Efficacy in seropositive children against VCD (any serotype). 
Population: Baseline seropositive immunocompetent children and adolescents 4-16 years in 
endemic countries 
Intervention: 2 doses of TAK-003 administered 3 months apart 
Comparison: Placebo 
Outcome:  VCD caused by any serotype 
 

What is the efficacy of 2 doses of TAK-003 in preventing VCD caused by any serotype compared to placebo 
in baseline seropositive immunocompetent children 4-16 years of age in endemic countries?  

 Rating Adjustment to rating 

Ce
rt

ai
nt

y 

No. of studies/starting rating 1 RCT8 [1] 4 
 
 

Factors 
decreasing 
confidence 

Limitation in study 
design None serious 0 

Inconsistency None serious 0 

Indirectness None serious 0 

Imprecision None serious 0 

Publication bias None serious 0 
 

Factors 
increasing 
confidence 

Large effect Applicable9 (+1) 

Dose-response Not applicable 0 
Antagonistic bias 
and confounding Not applicable 0 

Final numerical rating of the certainty of the evidence 4 

 
Su

m
m

ar
y o

f F
in

di
ng

s 

 
 

Statement on the certainty of evidence 

Evidence supports a high 
level of confidence that 
the true effect lies close to 
the estimate of the effect 
on health outcome 

 
 
 
 

Conclusion 

TAK-003 demonstrates 
statistically significant 
efficacy against VCD over 
18 months among trial 
participants 4-16 years of 
age who were 
seropositive at baseline. 
 

 

 
8 TAK-003 was evaluated in a Phase III safety and efficacy randomised controlled trial (n=20,099 healthy 
participants ages 4-16 randomised 2:1 to receive two doses of TAK-003 or placebo three months apart) at 26 
sites in eight dengue-endemic countries. Overall vaccine efficacy against VCD among seropositive individuals 
was 76.1% (95% CI: 68.5-81.9) (30 days post second dose to 18 months after second dose, per protocol 
analysis, secondary trial endpoint) and 64.2% (95% CI 58.4- 69.2) 57 months after the first dose (exploratory 
endpoint). Over 57 months, TAK-003 prevents 5064 cases per 100,000 vaccinated. (Nov 2022 Takeda 
presentation) [ClinicalTrials.gov NCT02747927, results forthcoming].  
9 A moderately large effect is noted (64.2% 57 months after the first dose). An addition of 1 point is applicable 
but is shown in parentheses since the total score is 4 and the addition is not counted towards the final score. 
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GRADE TABLE 1d: Efficacy in seropositive children against hospitalized VCD (any 
serotype). 
Population: Baseline seropositive immunocompetent children 4-16 years in endemic 
countries 
Intervention: 2 doses of TAK-003 administered 3 months apart 
Comparison: Placebo 
Outcome: Hospitalized VCD caused by any serotype 
 

What is the efficacy of 2 doses of TAK-003 in preventing hospitalized VCD caused by any serotype compared 
to placebo in baseline seropositive immunocompetent children 4-16 years of age in endemic countries?  

 Rating Adjustment to rating 

Ce
rt

ai
nt

y 

No. of studies/starting rating 1 RCT10 [1] 4 
 
 

Factors 
decreasing 
confidence 

Limitation in study 
design Somewhat serious11 -1 

Inconsistency None serious 0 

Indirectness None serious 0 

Imprecision None serious 0 

Publication bias None serious 0 
 

Factors 
increasing 
confidence 

Large effect Not applicable 0 

Dose-response Not applicable 0 
Antagonistic bias 
and confounding Not applicable 0 

Final numerical rating of the certainty of the evidence 3 

 
Su

m
m

ar
y o

f 
Fin

di
ng

s  
 

Statement on the certainty of evidence 

Evidence supports a 
moderate level of 
confidence that the true 
effect lies close to the 
estimate of the effect on 
health outcome. 

 
10 TAK-003 was evaluated in a Phase III safety and efficacy randomised controlled trial (n=20,099 healthy 
participants ages 4-16 randomised 2:1 to receive two doses of TAK-003 or placebo three months apart) at 26 
sites in eight dengue-endemic countries. Overall vaccine efficacy (VE) against VCD leading to hospitalization 
caused by any serotype in baseline seropositive immunocompetent children was 91.4% (95% CI 81.7, 95.9) (30 
days post second dose to 18 months after second dose, per protocol analysis), and VE against VCD leading to 
hospitalization caused by any serotype in baseline seropositive immunocompetent children was 85.9% (95% CI 
78.7, 90.7) 57 months after dose 1 [ClinicalTrials.gov NCT02747927, results forthcoming].  
11 There were no defined thresholds for hospitalisation (determined by the treating clinician) with 
heterogeneity in the proportion of hospitalized cases between trial sites. All participants with a positive rapid 
antigen test for non-structural protein 1 (NS1) in serum were hospitalised for observation at the DEN-301 sites 
in Sri Lanka (68% hospitalisation rate, or 70 of 103 VCD cases as compared to 72 of 457 VCD cases across other 
sites), and platelet count and ultrasound examination for plasma leakage were conducted more frequently, 
leading to a higher proportion of patients being classified as having dengue haemorrhagic fever (DHF). A 
sensitivity analysis was conducted comparing results with and without Sri Lanka included, and the vaccine was 
still highly efficacious against hospitalised VCD among baseline seronegative children. The overall VE against 
VCD leading to hospitalization among children who were seropositive at baseline was 85.9% (95% CI 82.6-94.7) 
including Sri Lanka data (or 83.3% [95% CI 71.4-90.2] excluding Sri Lanka data) during the extended follow-up 
period (57 months following the first dose), during which time, TAK-003 prevents an estimated 1780 cases of 
hospitalized VCD among seropositive individuals per 100,000 vaccinated (Takeda Nov 2022 presentation). 
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Conclusion 

TAK-003 demonstrates 
statistically significant 
efficacy against 
hospitalized VCD among 
trial participants 4-16 
years of age who are 
seropositive at baseline. 
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GRADE TABLE 1e: Efficacy in seronegative children against VCD (any serotype). 
Population: Baseline seronegative immunocompetent children 4-16 years in endemic 
countries 
Intervention: 2 doses of TAK-003 administered 3 months apart 
Comparison: Placebo 
Outcome: VCD caused by any serotype 
 

What is the efficacy of 2 doses of TAK-003 in preventing VCD caused by any serotype compared to placebo 
in baseline seronegative immunocompetent children 4-16 years of age in endemic countries?  

 Rating Adjustment to rating 

Ce
rt

ai
nt

y 

No. of studies/starting rating 1 RCT12 [1] 4 
 
 

Factors 
decreasing 
confidence 

Limitation in study 
design None serious 0 

Inconsistency None serious 0 

Indirectness Serious13 -2 

Imprecision None serious 0 

Publication bias Not applicable 0 
 

Factors 
increasing 
confidence 

Large effect Not applicable14 0 

Dose-response Not applicable 0 
Antagonistic bias 
and confounding Not applicable 0 

Final numerical rating of certainty of the evidence 2 

 
Su

m
m

ar
y o

f 
Fin

di
ng

s  
 

Statement on the certainty of evidence 

Evidence supports a 
limited  level of 
confidence that the true 
effect lies close to the 
estimate of the effect on 
the health outcome.  

 
12 TAK-003 was evaluated in a Phase III safety and efficacy randomised controlled trial (n=20,099 healthy 
participants ages 4-16 randomised 2:1 to receive two doses of TAK-003 or placebo three months apart) at 26 
sites in eight dengue-endemic countries. Overall vaccine efficacy (VE) against VCD caused by any serotype in 
baseline seronegative children was 66.2% (95% CI 49.1-77.5) (30 days post-second dose to 18 months after the 
second dose, per protocol analysis). Overall, VE against VCD caused by any serotype among baseline 
seronegative children 57 months post dose 1 was 53.5% (95% CI 41.6-62.9), and TAK-003 prevented an 
estimated 4393 cases of VCD among seronegative subjects for every 100,000 vaccinated during this time 
period (Takeda Nov 2022 presentation) [ClinicalTrials.gov NCT02747927, results forthcoming].   
13 Two points were deducted considering the lack of demonstrated vaccine efficacy against VCD caused by 
DENV3 or DENV4 in baseline seronegative participants and the low representation of these serotypes in the 
study with a wide variation in prevalence across sites. 
14 Although a moderately large effect was observed (VE point estimate of 53.5% against VCD caused by any 
serotype in baseline seronegative children 57 months after dose 1), 1 point was not added given concerns 
around indirectness. 
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Conclusion 

TAK-003 demonstrates 
statistically significant 
efficacy against VCD 
among trial participants 
4-16 years of age who 
were seronegative at 
baseline, in the setting of 
the trial, though 
uncertainty remains 
around efficacy against 
VCD in settings where 
mainly serotypes 3 and 4 
circulate. 
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GRADE TABLE 1f: Efficacy in seronegative children against hospitalized VCD (any 
serotype). 
Population: Baseline seronegative immunocompetent children 4-16 years in endemic 
countries  
Intervention: 2 doses of TAK-003 administered 3 months apart 
Comparison: Placebo 
Outcome: Hospitalized VCD caused by any serotype 
 

What is the efficacy of 2 doses of TAK-003 in preventing hospitalized VCD caused by any serotype compared 
to placebo in baseline seronegative immunocompetent children 4-16 years of age in endemic countries?  

 Rating Adjustment to rating 

Ce
rt

ai
nt

y 

No. of studies/starting rating 1 RCT15 [1] 4 
 
 

Factors 
decreasing 
confidence 

Limitation in study 
design Somewhat serious16 -1 

Inconsistency None serious 0 

Indirectness Serious17 -2 

Imprecision None serious 0 

Publication bias None serious 0 
 

Factors 
increasing 
confidence 

Large effect Not applicable18 0 

Dose-response Not applicable 0 
Antagonistic bias 
and confounding Not applicable 0 

Final numerical rating of the certainty of the evidence 1 

 
15 TAK-003 was evaluated in a Phase III safety and efficacy randomised controlled trial (n=20,099 healthy 
participants ages 4-16 randomised 2:1 to receive two doses of TAK-003 or placebo three months apart) at 26 
sites in eight dengue-endemic countries. Overall vaccine efficacy (VE) against VCD leading to hospitalization 
caused by any serotype in baseline seronegative children was 88.1% (95% CI 68.5-95.5) (30 days post second 
dose to 18 months after the second dose, per protocol analysis), and 79.3% (95% CI 63.5- 88.2) 57 months post 
dose 1 [ClinicalTrials.gov NCT02747927, results forthcoming].  
16 There were no defined thresholds for hospitalisation (determined by the treating clinician) with 
heterogeneity between sites. All participants with a positive rapid antigen test for non-structural protein 1 
(NS1) in serum were hospitalised for observation at the DEN-301 sites in Sri Lanka (68% hospitalisation rate, or 
70 of 103 VCD cases as compared to 72 of 457 VCD cases across other sites), and platelet count and ultrasound 
examination for plasma leakage were conducted more frequently, leading to a higher proportion of patients 
being classified as having dengue haemorrhagic fever (DHF). A sensitivity analysis was conducted comparing 
results with and without Sri Lanka included, and the vaccine was still highly efficacious against hospitalised 
VCD among baseline seropositive children. The overall VE against VCD leading to hospitalization caused by any 
serotype in baseline seronegative children was 79.3% (95% CI 63.5-88.2) including Sri Lanka data (or 73.5% 
[95% CI 42.9-87.7] excluding Sri Lanka data) during the extended follow-up period (57 months following the 
first dose), during which time, TAK-003 prevents an estimated 1780 cases of hospitalized VCD among 
seronegative subjects per 100,000 vaccinated (Takeda Nov 2022 presentation). 
17 Two points were deducted considering the lack of demonstrated vaccine efficacy against hospitalized VCD 
caused by DENV3 or DENV4 in baseline seronegative participants and the low representation of DENV3 and 
DENV4 cases overall and wide variation in the prevalence of these serotypes across sites. 
18 Although a large effect was observed (point estimate of 79.3% VE against VCD leading to hospitalization 
caused by any serotype 57 months post-dose 1 among baseline seronegative children), the score was not 
upgraded given concerns around indirectness. 
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Statement on the certainty of evidence 

Evidence supports a very 
low level of confidence 
that the true effect lies 
close to the estimate of 
the effect on health 
outcome  

 
 
 
 

Conclusion 

TAK-003 demonstrates 
statistically significant 
efficacy against 
hospitalized VCD among 
trial participants 4-16 
years of age who are 
seronegative at baseline 
in the setting of the trial 
where serotypes 1 and 2 
were the dominantly 
circulating serotypes, 
though uncertainty 
remains around efficacy 
against hospitalized VCD 
in settings where mainly 
serotypes 3 and 4 
circulate.  
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GRADE TABLE 2a: Efficacy in seropositive children against VCD (DENV1) 
Population: Baseline seropositive immunocompetent children 4-16 years in endemic 
countries 
Intervention: 2 doses of TAK-003 administered 3 months apart 
Comparison: Placebo 
Outcome: VCD caused by DENV 1 
 

What is the efficacy of 2 doses of TAK-003 in preventing virologically confirmed dengue (VCD) caused by 
DENV1 compared to placebo in baseline seropositive immunocompetent children 4-16 years of age in 
endemic countries?  

 Rating Adjustment to rating 

Ce
rt

ai
nt

y 

No. of studies/starting rating 1 RCT19 [1] 4 
 
 

Factors 
decreasing 
confidence 

Limitation in study 
design None serious 0 

Inconsistency None serious 0 

Indirectness None serious 0 

Imprecision None serious 0 

Publication bias None serious 0 
 

Factors 
increasing 
confidence 

Large effect Applicable20 (+1) 

Dose-response Not applicable 0 
Antagonistic bias 
and confounding Not applicable 0 

Final numerical rating of the certainty of the evidence 4 

 
Su

m
m
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y o

f F
in

di
ng

s 

 
 

Statement on the certainty of evidence 

Evidence supports a high 
level of confidence that 
the true effect lies close to 
the estimate of the effect 
on the health outcome.  

 
 
 
 

Conclusion 

TAK-003 demonstrates 
statistically significant 
efficacy against VCD 
caused by DENV1 among 
trial participants 4-16 
years of age who were 
seropositive at baseline.  

 

 
19 TAK-003 was evaluated in a Phase III safety and efficacy randomised controlled trial (n=20,099 healthy 
participants ages 4-16 randomised 2:1 to receive two doses of TAK-003 or placebo three months apart) at 26 
sites in eight dengue-endemic countries. Overall vaccine efficacy (VE) against VCD caused by DENV1 in baseline 
seropositive children was 56.1% (95% CI 44.6, 65.2) in the safety set (57 months post dose 1) [ClinicalTrials.gov 
NCT02747927, results forthcoming].  
20 A moderate effect size was noted (point estimate VE 56.1% against VCD caused by DENV1 in baseline 
seropositive children 57 months post dose 1) so one point would have been added, although currently, the 
score is not eligible for an upgrade at the maximum score. 
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GRADE TABLE 2b: Efficacy in seropositive children against hospitalized VCD (DENV1). 
Population: Baseline seropositive immunocompetent children 4-16 years in endemic 
countries 
Intervention: 2 doses of TAK-003 administered 3 months apart 
Comparison: Placebo 
Outcome: Hospitalized VCD caused by DENV 1 
 

What is the efficacy of 2 doses of TAK-003 in preventing hospitalized VCD caused by DENV1 compared to 
placebo in baseline seropositive immunocompetent children 4-16 years of age in endemic countries?  

 Rating Adjustment to rating 

Ce
rt

ai
nt

y 

No. of studies/starting rating 1 RCT21 [1] 4 
 
 

Factors 
decreasing 
confidence 

Limitation in study 
design Somewhat serious22 -1 

Inconsistency None serious 0 

Indirectness None serious 0 

Imprecision None serious 0 

Publication bias None serious 0 
 

Factors 
increasing 
confidence 

Large effect Applicable23 +1 

Dose-response Not applicable 0 
Antagonistic bias 
and confounding Not applicable 0 

Final numerical rating of certainty of the evidence 4 

 
Su

m
m
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y o

f 
Fin

di
ng

s  
 

Statement on the certainty of evidence 

Evidence supports a high 
level of confidence that 
the true effect lies close to 
the estimate of the effect 
on the health outcome.  

 
21 TAK-003 was evaluated in a Phase III safety and efficacy randomised controlled trial (n=20,099 healthy 
participants ages 4-16 randomised 2:1 to receive two doses of TAK-003 or placebo three months apart) at 26 
sites in eight dengue-endemic countries. Overall vaccine efficacy (VE) against hospitalized VCD caused by 
DENV1 among individuals who were seropositive at baseline was 66.8% (95% CI 37.4- 82.3) 57 months after 
the first dose [ClinicalTrials.gov NCT02747927, results forthcoming]. 
22 There were no defined thresholds for hospitalisation (determined by the treating clinician) with 
heterogeneity in the proportion of cases hospitalized between trial sites. All participants with a positive rapid 
antigen test for non-structural protein 1 (NS1) in serum were hospitalised for observation at the DEN-301 sites 
in Sri Lanka (68% hospitalisation rate, or 70 of 103 VCD cases as compared to 72 of 457 VCD cases across other 
sites), and platelet count and ultrasound examination for plasma leakage were conducted more frequently, 
leading to a higher proportion of patients being classified as having dengue haemorrhagic fever (DHF). 
23 A moderately large effect is noted (VE point estimate 66.8% against hospitalized VCD caused by DENV1 
among baseline seropositive individuals 57 months after the first dose), so one point was added.  
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Conclusion 

TAK-003 demonstrates 
statistically significant 
efficacy against 
virologically-confirmed 
dengue leading to 
hospitalization caused by 
DENV1 among trial 
participants 4-16 years of 
age who were 
seropositive at baseline.  
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GRADE TABLE 2c: Efficacy in seronegative children against VCD (DENV1). 
Population: Baseline seronegative immunocompetent children 4-16 years in endemic 
countries 
Intervention: 2 doses of TAK-003 administered 3 months apart 
Comparison: Placebo 
Outcome: VCD caused by DENV 1 
 

What is the efficacy of 2 doses of TAK-003 in preventing VCD caused by DENV1 compared to placebo in 
baseline seronegative immunocompetent children 4-16 years of age in endemic countries?  

 Rating Adjustment to rating 

Ce
rt

ai
nt

y 

No. of studies/starting rating 1 RCT24 [1] 4 
 
 

Factors 
decreasing 
confidence 

Limitation in study 
design None serious 0 

Inconsistency None serious 0 

Indirectness None serious 0 

Imprecision None serious 0 

Publication bias None serious 0 
 

Factors 
increasing 
confidence 

Large effect Not applicable 0 

Dose-response Not applicable 0 
Antagonistic bias 
and confounding Not applicable 0 

Final numerical rating of the certainty of the evidence 4 
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m
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f F
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di
ng

s 

 
 

Statement on the certainty of evidence 

Evidence supports a high 
level of confidence that 
the true effect lies close to 
the estimate of the effect 
on the health outcome.  

 
 
 
 

Conclusion 

TAK-003 demonstrates 
statistically significant 
efficacy against VCD 
caused by DENV1 among 
trial participants 4-16 
years of age who were 
seronegative at baseline. 

  

 
24 TAK-003 was evaluated in a Phase III safety and efficacy randomised controlled trial (n=20,099 healthy 
participants ages 4-16 randomised 2:1 to receive two doses of TAK-003 or placebo three months apart) at 26 
sites in eight dengue-endemic countries. Vaccine efficacy against VCD caused by DENV1 among seronegative 
children was 45.4% (95% CI 26.1- 59.7) 57 months after dose 1 [ClinicalTrials.gov NCT02747927, results 
forthcoming].  
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GRADE TABLE 2d: Efficacy in seronegative children against hospitalized VCD (DENV1) 
Population: Baseline seronegative immunocompetent children 4-16 years in endemic 
countries 
Intervention: 2 doses of TAK-003 administered 3 months apart 
Comparison: Placebo 
Outcome: Hospitalized VCD caused by DENV 1 
 

What is the efficacy of 2 doses of TAK-003 in preventing hospitalized VCD caused by DENV1 compared to 
placebo in baseline seronegative immunocompetent children 4-16 years of age in endemic countries?  

 Rating Adjustment to rating 

Ce
rt

ai
nt

y 

No. of studies/starting rating 1 RCT25 [1] 4 
 
 

Factors 
decreasing 
confidence 

Limitation in study 
design Somewhat serious26 -1 

Inconsistency None serious 0 

Indirectness None serious 0 

Imprecision None serious 0 

Publication bias None serious 0 
 

Factors 
increasing 
confidence 

Large effect Applicable27 +1 

Dose-response Not applicable 0 
Antagonistic bias 
and confounding Not applicable 0 

Final numerical rating of the certainty of the evidence 4 

 
Su

m
m
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y o

f 
Fin

di
ng

s  
 

Statement on the certainty of evidence 

Evidence supports a high 
level of confidence that 
the true effect lies close to 
the estimate of the effect 
on the health outcome. 

 
25 TAK-003 was evaluated in a Phase III safety and efficacy randomised controlled trial (n=20,099 healthy 
participants ages 4-16 randomised 2:1 to receive two doses of TAK-003 or placebo three months apart) at 26 
sites in eight dengue-endemic countries. Overall vaccine efficacy (VE) against VCD leading to hospitalization 
caused by DENV1 in baseline seronegative children was 78.4% (95% CI 43.9-91.7) including Sri Lanka data (or 
78.9% [95% CI 40.1-92.6] excluding Sri Lanka data) during the extended follow-up period (57 months following 
the first dose). There were only 20 cases of hospitalization caused by VCD caused by DENV1 among baseline 
seronegative individuals over 57 months [ClinicalTrials.gov NCT02747927, results forthcoming].  
26 There were no defined thresholds for hospitalisation (determined by the treating clinician) with 
heterogeneity in the proportion of cases hospitalized between sites. All participants with a positive rapid 
antigen test for non-structural protein 1 (NS1) in serum were hospitalised for observation at the DEN-301 sites 
in Sri Lanka (68% hospitalisation rate, or 70 of 103 VCD cases as compared to 72 of 457 VCD cases across other 
sites), and platelet count and ultrasound examination for plasma leakage were conducted more frequently, 
leading to a higher proportion of patients being classified as having dengue haemorrhagic fever (DHF).  
27 A moderately large effect is noted (VE point estimate of 78.4% against VCD leading to hospitalization caused 
by DENV1 in baseline seronegative individuals 57 months after the first dose), hence one point was added. 
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Conclusion 

TAK-003 demonstrates 
statistically significant 
efficacy against 
hospitalized VCD caused 
by DENV1 among trial 
participants 4-16 years of 
age who are seronegative 
at baseline. 
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GRADE TABLE 3a: Efficacy in seropositive children against VCD (DENV2) 
Population:  Baseline seropositive immunocompetent children 4-16 years c countries 
Intervention: 2 doses of TAK-003 administered 3 months apart 
Comparison: Placebo 
Outcome: VCD caused by DENV 2 
 

What is the efficacy of 2 doses of TAK-003 in preventing VCD caused by DENV2 compared to placebo in 
baseline seropositive immunocompetent children 4-16 years of age in endemic countries?  

 Rating Adjustment to rating 

Ce
rt

ai
nt

y 

No. of studies/starting rating 1 RCT28 [1] 4 
 
 

Factors 
decreasing 
confidence 

Limitation in study 
design None serious 0 

Inconsistency None serious 0 

Indirectness None serious 0 

Imprecision None serious 0 

Publication bias None serious 0 
 

Factors 
increasing 
confidence 

Large effect Not applicable29 (+2) 

Dose-response Not applicable 0 
Antagonistic bias 
and confounding Not applicable 0 

Final numerical rating of the certainty of the evidence 4 

 
Su

m
m

ar
y o

f F
in

di
ng

s 

 
 

Statement on the certainty of evidence 

Evidence supports a high 
level of confidence that 
the true effect lies close to 
the estimate of the effect 
on health outcomes.  

 
 
 
 

Conclusion 

TAK-003 demonstrates 
statistically significant 
efficacy against VCD 
caused by DENV2 among 
trial participants 4-16 
years of age who were 
seropositive at baseline. 

 
 
 

 
28 TAK-003 was evaluated in a Phase III safety and efficacy randomised controlled trial (n=20,099 healthy 
participants ages 4-16 randomised 2:1 to receive two doses of TAK-003 or placebo three months apart) at 26 
sites in eight dengue-endemic countries. Overall vaccine efficacy (VE) against VCD caused by DENV2 was 80.4% 
(95% CI 73.1- 85.7) among baseline seropositive individuals 57 months after dose 1 [ClinicalTrials.gov 
NCT02747927, results forthcoming]. 
29 A large effect is noted (VE point estimate of 80.4% against VCD caused by DENV2 57 months after dose 1). 
Two points would have been added, although currently, the score is not eligible for an upgrade at the 
maximum score. 
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GRADE TABLE 3b: Efficacy in seropositive children against hospitalized VCD (DENV2). 
Population: Baseline seropositive immunocompetent children 4-16 years in endemic 
countries 
Intervention: 2 doses of TAK-003 administered 3 months apart 
Comparison: Placebo 
Outcome: Hospitalized VCD caused by DENV 2 
 

What is the efficacy of 2 doses of TAK-003 in preventing hospitalized VCD caused by DENV2 compared to 
placebo in baseline seropositive immunocompetent children 4-16 years of age in endemic countries?  

 Rating Adjustment to rating 

Ce
rt

ai
nt

y 

No. of studies/starting rating 1 RCT30 [1] 4 
 
 

Factors 
decreasing 
confidence 

Limitation in study 
design Somewhat 

serious31 
-1 

Inconsistency None serious 0 

Indirectness None serious 0 

Imprecision None serious 0 

Publication bias None serious 0 
 

Factors 
increasing 
confidence 

Large effect Applicable32 (+2) 

Dose-response Not applicable 0 
Antagonistic bias 
and confounding Not applicable 0 

Final numerical rating of the certainty of the evidence 4 

 
Su

m
m

ar
y o

f 
Fin

di
ng

s  
 

Statement on the certainty of evidence 

Evidence supports a high level of 
confidence that the true effect lies 
close to the estimate of the effect on 
the health outcome.  

 
30 TAK-003 was evaluated in a Phase III safety and efficacy randomised controlled trial (n=20,099 healthy 
participants ages 4-16 randomised 2:1 to receive two doses of TAK-003 or placebo three months apart) at 26 
sites in eight dengue-endemic countries. Overall vaccine efficacy (VE) against VCD leading to hospitalization 
caused by DENV2 was 95.8% (95% CI 89.6- 98.3) among baseline seropositive participants (64 total cases) 57 
months after the first dose [ClinicalTrials.gov NCT02747927, results forthcoming]. 
31 There were no defined thresholds for hospitalisation (determined by the treating clinician) and 
heterogeneity in the proportion of cases hospitalized between trial sites. All participants with a positive rapid 
antigen test for non-structural protein 1 (NS1) in serum were hospitalised for observation at sites in Sri Lanka 
(68% hospitalisation rate, or 70 of 103 VCD cases as compared to 72 of 457 VCD cases across other sites), and 
platelet count and ultrasound examination for plasma leakage were conducted more frequently, leading to a 
higher proportion of patients being classified as dengue haemorrhagic fever (DHF). 
32 A large effect is noted regardless of baseline serostatus (VE point estimate of 95.8% against VCD leading to 
hospitalization caused by DENV2 in baseline seropositive individuals), so two points would have been added, 
but only one point was awarded as 4 is the maximum score.  
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Conclusion 

TAK-003 demonstrates statistically 
significant efficacy against 
hospitalized VCD caused by DENV2 
among trial participants 4-16 years 
of age who were seropositive at 
baseline.  
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GRADE TABLE 3c: Efficacy in seronegative children against VCD (DENV2). 
Population: Baseline seronegative immunocompetent children 4-16 years in endemic 
countries 
Intervention: 2 doses of TAK-003 administered 3 months apart 
Comparison: Placebo 
Outcome: VCD caused by DENV 2 
 

What is the efficacy of 2 doses of TAK-003 in preventing virologically confirmed dengue (VCD) caused by 
DENV2 compared to placebo in baseline seronegative immunocompetent children 4-16 years of age in 
endemic countries?  

 Rating Adjustment to rating 

Ce
rt

ai
nt

y 

No. of studies/starting rating 1 RCT33 [1] 4 
 
 

Factors 
decreasing 
confidence 

Limitation in study 
design None serious 0 

Inconsistency None serious 0 

Indirectness None serious 0 

Imprecision None serious 0 

Publication bias None serious 0 
 

Factors 
increasing 
confidence 

Large effect Not applicable34  (+2) 

Dose-response Not applicable 0 
Antagonistic bias 
and confounding Not applicable 0 

Final numerical rating of the certainty of the evidence 4 

 
Su

m
m

ar
y o

f F
in

di
ng

s 

 
 

Statement on the certainty of evidence 

Evidence supports a high 
level of confidence that 
the true effect lies close to 
the estimate of the effect 
on the health outcome.  

 
 
 
 

Conclusion 

TAK-003 demonstrates 
statistically significant 
efficacy against VCD 
caused by DENV2 among 
trial participants 4-16 
years of age who were 
seronegative at baseline. 

 

 
33 TAK-003 was evaluated in a Phase III safety and efficacy randomised controlled trial (n=20,099 healthy 
participants ages 4-16 randomised 2:1 to receive two doses of TAK-003 or placebo three months apart) at 26 
sites in eight dengue-endemic countries. Overall vaccine efficacy of 88.1% (95% CI 78.6-93.3) was estimated 
against VCD caused by DENV2 among seronegative children 57 months after first dose [ClinicalTrials.gov 
NCT02747927, results forthcoming]. 
34 A large effect is noted (point estimate VE 88.1% against VCD caused by DENV2 among seronegative children 
57 months after dose 1), so two points would have been added, although currently the score is not eligible for 
upgrade at the maximum score.  
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GRADE TABLE 3d: Efficacy in seronegative children against hospitalized VCD (DENV2). 
Population: Baseline seronegative immunocompetent children 4-16 years in endemic 
countries 
Intervention: 2 doses of TAK-003 administered 3 months apart 
Comparison: Placebo 
Outcome: Hospitalized VCD caused by DENV 2 
 

What is the efficacy of 2 doses of TAK-003 in preventing hospitalized VCD caused by DENV2 compared to 
placebo in baseline seronegative immunocompetent children 4-16 years of age in endemic countries?  

 Rating Adjustment to rating 

Ce
rt

ai
nt

y 

No. of studies/starting rating 1 RCT35 [1] 4 
 
 

Factors 
decreasing 
confidence 

Limitation in study 
design Somewhat serious36 -1 

Inconsistency None serious 0 

Indirectness None serious 0 

Imprecision None serious 0 

Publication bias None serious 0 
 

Factors 
increasing 
confidence 

Large effect Applicable37 (+2) 

Dose-response Not applicable 0 
Antagonistic bias 
and confounding Not applicable 0 

Final numerical rating of the certainty of the evidence 4 

 
Su

m
m

ar
y o

f 
Fin

di
ng

s  
 

Statement on the certainty of evidence 

Evidence supports a high 
level of confidence that 
the true effect lies close to 
the estimate of the effect 
on the health outcome.  

 
35 TAK-003 was evaluated in a Phase III safety and efficacy randomised controlled trial (n=20,099 healthy 
participants ages 4-16 randomised 2:1 to receive two doses of TAK-003 or placebo three months apart) at 26 
sites in eight dengue-endemic countries. TAK-003 appears highly protective (100% VE, 95% CI NE, NE) against 
hospitalized VCD caused by DENV2 among seronegative children 57 months after the first dose – all 23 cases 
occurred in placebo recipients but there were very few hospitalized cases of VCD caused by DENV2 
[ClinicalTrials.gov NCT02747927, results forthcoming]. 
36 There were no defined thresholds for hospitalisation (determined by the treating clinician) and 
heterogeneity in the proportion of cases hospitalized between trial sites. All participants with a positive rapid 
antigen test for non-structural protein 1 (NS1) in serum were hospitalised for observation at the DEN-301 sites 
in Sri Lanka (68% hospitalisation, or 70 of 103 VCD cases as compared to 72 of 457 VCD cases across other 
sites), and platelet count and ultrasound examination for plasma leakage were conducted more frequently, 
leading to a higher proportion of patients classified as dengue haemorrhagic fever (DHF). 
37 A large effect is noted (VE point estimate 100% against hospitalized VCD caused by DENV2 among 
seronegative children 57 months after first dose, 23 cases of hospitalized VCD caused by DENV2 among 
baseline seronegative placebo recipients and 0 among TAK-003 recipients); two points would have been added 
but the maximum score is 4, so only one point was added. 
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Conclusion 

TAK-003 demonstrates 
statistically significant 
efficacy against VCD 
leading to hospitalization 
caused by DENV2 in trial 
participants 4-16 years of 
age who were 
seronegative at baseline. 
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GRADE TABLE 4a: Efficacy in seropositive children against VCD (DENV3). 
Population: Baseline seropositive immunocompetent children 4-16 years in endemic 
countries 
Intervention: 2 doses of TAK-003 administered 3 months apart 
Comparison: Placebo 
Outcome: VCD caused by DENV 3 
 

What is the efficacy of 2 doses of TAK-003 in preventing virologically confirmed dengue (VCD) caused by 
DENV3 compared to placebo in baseline seropositive immunocompetent children 4-16 years of age in 
endemic countries?  

 Rating Adjustment to rating 

Ce
rt

ai
nt

y 

No. of studies/starting rating 1 RCT38 [1] 4 
 
 

Factors 
decreasing 
confidence 

Limitation in study 
design None serious 0 

Inconsistency None serious 0 

Indirectness Somewhat serious39 -1 

Imprecision None serious 0 

Publication bias None serious 0 
 

Factors 
increasing 
confidence 

Large effect Applicable40 +1 

Dose-response Not applicable 0 
Antagonistic bias 
and confounding Not applicable 0 

Final numerical rating of the certainty of the evidence 4 

 
Su

m
m

ar
y o

f 
Fin

di
ng

s  
 

Statement on the certainty of evidence 

Evidence supports a high 
level of confidence that 
the true effect lies close to 
the estimated effect on 
the health outcome. 

 
38 TAK-003 was evaluated in a Phase III safety and efficacy randomised controlled trial (n=20,099 healthy 
participants ages 4-16 randomised 2:1 to receive two doses of TAK-003 or placebo three months apart) at 26 
sites in eight dengue-endemic countries. Overall vaccine efficacy (VE) against VCD caused by DENV3 was 52.3% 
(95% CI 36.7-64.0) among baseline seropositive trial participants in the safety set (57 months post dose 1) 
[ClinicalTrials.gov NCT02747927, results forthcoming].  
39 One point was deducted for indirectness given the heterogeneity in the number of cases of DENV3 between 
sites and the age distribution of these cases; most DENV3 cases occurred in the Philippines, where the age 
distribution of cases was lower than at other sites. 
40 There were very few cases of DENV3 during the study period (52 cases in total over 57 months), and the 
incidence of DENV3 in the TAK-003 group (36/2714, 1.0%) was similar to that in the placebo group (16/1832, 
0.9%), with 52.3% VE (95% CI 36.7-64.0) among individuals who were seropositive at baseline 57 months after 
dose 1, so these data provide moderate confidence in the efficacy of TAK-003 against VCD caused by DENV3 
among baseline seropositive individuals.  
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Conclusion 

TAK-003 demonstrates 
statistically significant 
efficacy against VCD 
caused by DENV3 among 
trial participants 4-16 
years of age who were 
seropositive at baseline 
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GRADE TABLE 4b: Efficacy in seropositive children against hospitalized VCD (DENV3). 
Population: Baseline seropositive immunocompetent children 4-16 years in endemic 
countries 
Intervention: 2 doses of TAK-003 administered 3 months apart 
Comparison: Placebo 
Outcome: Hospitalized VCD caused by DENV 3 
 

What is the efficacy of 2 doses of TAK-003 in preventing hospitalized VCD caused by DENV3 compared to 
placebo in baseline seropositive immunocompetent children 4-16 years of age in endemic countries?  

 Rating Adjustment to rating 

Ce
rt

ai
nt

y 

No. of studies/starting rating 1 RCT41 [1] 4 
 
 

Factors 
decreasing 
confidence 

Limitation in study 
design Somewhat serious42 -1 

Inconsistency None serious 0 

Indirectness Somewhat serious43  -1 

Imprecision None serious 0 

Publication bias None serious 0 
 

Factors 
increasing 
confidence 

Large effect Applicable44 +1 

Dose-response Not applicable 0 
Antagonistic bias 
and confounding Not applicable 0 

Final numerical rating of the certainty of the evidence 3 

 
Su

m
m

ar
y o

f F
in

di
ng

s  
 

Statement on the certainty of evidence 

Evidence supports a 
moderate level of 
confidence that the true 
effect lies close to the 
estimate of the effect on 
health outcome given 
variability between 
baseline serostatus and 
low overall case numbers. 

 
41 TAK-003 was evaluated in a Phase III safety and efficacy randomised controlled trial (n=20,099 healthy 
participants ages 4-16 randomised 2:1 to receive two doses of TAK-003 or placebo three months apart) at 26 
sites in eight dengue-endemic countries. The estimated vaccine efficacy (VE) against hospitalized VCD caused 
by DENV3 was 74.0% (38.6, 89.0) in baseline seropositive individuals (32 total cases) 57 months after dose one 
[ClinicalTrials.gov NCT02747927, results forthcoming]. 
42 There were no defined thresholds for hospitalisation (determined by the treating clinician) and 
heterogeneity in the proportion of cases hospitalized between trial sites. All participants with a positive rapid 
antigen test for non-structural protein 1 (NS1) in serum were hospitalised for observation at the DEN-301 sites 
in Sri Lanka (68% hospitalisation rate, or 70 of 103 VCD cases as compared to 72 of 457 VCD cases across other 
sites), and platelet count and ultrasound examination for plasma leakage were conducted more frequently, 
leading to a higher proportion of patients being classified as having dengue haemorrhagic fever (DHF). 
43 One point was deducted for indirectness given the heterogeneity in the number of cases of DENV3 between 
sites and the age distribution of these cases; most DENV3 cases occurred in the Philippines, where the age 
distribution of cases was lower than at other sites. 
44 Point estimate of VE against hospitalized VCD caused by DENV3 in baseline seropositive children was 74% 
(95% CI 38.6, 89.0), so one point was added for effect size. 
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Conclusion 

TAK-003 demonstrates 
moderate efficacy against 
VCD leading to 
hospitalization caused by 
DENV3 among trial 
participants 4-16 years of 
age who were 
seropositive at baseline. 
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GRADE TABLE 4c: Efficacy in seronegative children against VCD (DENV3). 
Population: Baseline seronegative immunocompetent children 4-16 years in endemic 
countries 
Intervention: 2 doses of TAK-003 administered 3 months apart 
Comparison: Placebo 
Outcome: VCD caused by DENV 3 
 

What is the efficacy of 2 doses of TAK-003 in preventing virologically confirmed dengue (VCD) caused by 
DENV3 compared to placebo in baseline seronegative immunocompetent children 4-16 years of age in 
endemic countries?  

 Rating Adjustment to rating 

Ce
rt

ai
nt

y 

No. of studies/starting rating 1 RCT45 [1] 4 
 
 

Factors 
decreasing 
confidence 

Limitation in study 
design None serious 0 

Inconsistency None serious 0 

Indirectness Somewhat serious46  -1 

Imprecision Serious47  -2 

Publication bias None serious 0 
 

Factors 
increasing 
confidence 

Large effect Not applicable 0 

Dose-response Not applicable 0 
Antagonistic bias 
and confounding Not applicable 0 

Final numerical rating of the certainty of the evidence 1 

 
Su

m
m

ar
y o

f 
Fin

di
ng

s  
 

Statement on the certainty of evidence 

Evidence supports a very 
low level of confidence 
that the true effect lies 
close to the estimate of 
the effect on the health 
outcome. 

 
45 TAK-003 was evaluated in a Phase III safety and efficacy randomised controlled trial (n=20,099 healthy 
participants ages 4-16 randomised 2:1 to receive two doses of TAK-003 or placebo three months apart) at 26 
sites in eight dengue-endemic countries. Vaccine efficacy against VCD caused by DENV3 among seronegative 
individuals 4-16 years of age was estimated to be -15.5% (95% CI -108.2- 35.9) 57 months after dose one 
[ClinicalTrials.gov NCT02747927, results forthcoming]. 
46 One point was deducted for indirectness, as there were so few cases of VCD at a few sites caused by DENV3 
in baseline seronegative participants in the DEN-301 trial population (52 total over a 57-month period). There 
was a great deal of heterogeneity in the number and age distribution of cases of DENV3 between sites. A high 
proportion of cases of DENV3 were from the Philippines where the proportion of subjects in the younger age 
groups was higher. 
47 Given the negative point estimate of efficacy (-15.5%) and the wide confidence interval, as well as the small 
number of cases of DENV3 over the 57-month study period (n=54), there is very weak evidence to support 
TAK-003’s efficacy against VCD caused by DENV3 among baseline seronegative children.  
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Conclusion 

There is an absence of 
efficacy in seronegative 
vaccinated persons 
exposed to DENV3. Point 
estimates are negative 
with wide confidence 
intervals. A safety risk 
cannot be ruled out.  
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GRADE TABLE 4d: Efficacy in seronegative children against hospitalized VCD (DENV3). 
Population: Baseline seronegative immunocompetent children 4-16 years in endemic 
countries 
Intervention: 2 doses of TAK-003 administered 3 months apart 
Comparison: Placebo 
Outcome: Hospitalized VCD caused by DENV 3 
 

What is the efficacy of 2 doses of TAK-003 in preventing hospitalized VCD caused by DENV3 compared to 
placebo in baseline seronegative immunocompetent children 4-16 years of age in endemic countries?  

 Rating Adjustment to rating 

Ce
rt

ai
nt

y 

No. of studies/starting rating 1 RCT48 [1] 4 
 
 

Factors 
decreasing 
confidence 

Limitation in study 
design Somewhat serious49 -1 

Inconsistency None serious 0 

Indirectness Somewhat serious50 -1 

Imprecision Serious51 -2 

Publication bias None serious 0 
 

Factors 
increasing 
confidence 

Large effect Not applicable 0 

Dose-response Not applicable 0 
Antagonistic bias 
and confounding Not applicable 0 

Final numerical rating of the certainty of the evidence 152 

 
48 TAK-003 was evaluated in a Phase III safety and efficacy randomised controlled trial (n=20,099 healthy 
participants ages 4-16 randomised 2:1 to receive two doses of TAK-003 or placebo three months apart) at 26 
sites in eight dengue-endemic countries. The estimated vaccine efficacy (VE) against hospitalized VCD caused 
by DENV3 was -87.9% (95% CI -573.4- 47.6) among baseline seronegative individuals (14 total cases) 57 
months after dose one (and 15.3% [95% CI -254.4- 79.9] excluding Sri Lanka data) [ClinicalTrials.gov 
NCT02747927]. 
49 There were no defined thresholds for hospitalisation (determined by the treating clinician) and 
heterogeneity in the proportion of cases hospitalized between trial sites. All participants with a positive rapid 
antigen test for non-structural protein 1 (NS1) in serum were hospitalised for observation at the DEN-301 sites 
in Sri Lanka (68% hospitalisation rate, or 70 of 103 VCD cases as compared to 72 of 457 VCD cases across other 
sites), and platelet count and ultrasound examination for plasma leakage were conducted more frequently, 
leading to a higher proportion of patients being classified as having dengue haemorrhagic fever (DHF). 
50 One point deducted for indirectness given the small number of cases of VCD leading to hospitalization 
caused by DENV3 among baseline seronegative participants in DEN-301 (14 cases over 57-month period) as 
well as the heterogeneity of numbers and age distribution of hospitalizations caused by DENV3 across sites. A 
high proportion of DENV3 cases were from the Philippines where the proportion of cases in the younger age 
groups was higher. 
51 VE against hospitalized VCD caused by DENV3 was -87.9% (95% CI -573.4- 47.6) among baseline seronegative 
individuals (14 total cases) 57 months after dose one and 15.3% (95% CI -254.4- 79.9) excluding Sri Lanka 
data). The imbalance of DENV-3 hospitalized VCD cases in seronegative subjects is confounded by clinical 
practice in Sri Lanka (see above); all six DENV3 cases in Sri Lanka in baseline seronegative subjects (all in TAK-
003 group) were all hospitalized; however, there is still no demonstrable efficacy against hospitalized VCD 
caused by DENV3 among baseline seronegative individuals.  
52 While four points were deducted on account of limitations in study design, imprecision, and indirectness, 1 
is the lowest possible score. 
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Statement on the certainty of evidence 

Evidence supports a very 
low level of confidence 
that the true effect lies 
close to the estimate of 
the effect on the health 
outcome. 

 
 
 
 

Conclusion 

There is an absence of 
efficacy in seronegative 
vaccinated persons 
exposed to DENV3. Point 
estimates are negative 
with wide confidence 
intervals. A safety risk 
cannot be ruled out. 
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GRADE TABLE 5a: Efficacy in seropositive children against VCD (DENV4). 
Population: Baseline seropositive mmunocompetent children 4-16 years in endemic 
countries  
Intervention: 2 doses of TAK-003 administered 3 months apart 
Comparison: Placebo 
Outcome: VCD caused by DENV 4 
 

What is the efficacy of 2 doses of TAK-003 in preventing virologically confirmed dengue (VCD) caused by 
DENV4 compared to placebo in baseline seropositive immunocompetent children 4-16 years of age in 
endemic countries?  

 Rating Adjustment to rating 

Ce
rt

ai
nt

y 

No. of studies/starting rating 1 RCT53 [1] 4 
 
 

Factors 
decreasing 
confidence 

Limitation in study 
design None serious 0 

Inconsistency None serious 0 

Indirectness None serious 0 

Imprecision None serious 0 

Publication bias None serious 0 
 

Factors 
increasing 
confidence 

Large effect Not applicable54 (+1) 

Dose-response Not applicable 0 
Antagonistic bias 
and confounding Not applicable 0 

Final numerical rating of the certainty of the evidence 4 
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Statement on the certainty of evidence 

Evidence supports a high 
level of confidence that 
the true effect lies close to 
the estimate of the effect 
on the health outcome. 

 
 
 
 

Conclusion 

TAK-003 demonstrates 
moderate efficacy against 
VCD caused by DENV4 
among trial participants 
4-16 years of age who 
were seropositive at 
baseline. 

 

 
53 TAK-003 was evaluated in a Phase III safety and efficacy randomised controlled trial (n=20,099 healthy 
participants ages 4-16 randomised 2:1 to receive two doses of TAK-003 or placebo three months apart) at 26 
sites in eight dengue-endemic countries. Overall vaccine efficacy (VE) against VCD caused by DENV4 was 70.6% 
(95% CI 39.9- 85.6) among trial participants who were seropositive at baseline 57 months after the first dose 
[ClinicalTrials.gov NCT02747927, results forthcoming]. 
54 The point estimate for VE against VCD caused by DENV4 among baseline seropositive children was 
moderately high (70.6%) with a moderately wide confidence interval, so one point would have been added for 
effect size, but the maximum score is 4. 
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GRADE TABLE 5b: Efficacy in seropositive children against hospitalized VCD (DENV4). 
Population: Baseline seropositive immunocompetent children 4-16 years in endemic 
countries 
Intervention: 2 doses of TAK-003 administered 3 months apart 
Comparison: Placebo 
Outcome: Hospitalized VCD caused by DENV4 
 

What is the efficacy of 2 doses of TAK-003 in preventing hospitalized VCD caused by DENV4 compared to 
placebo in baseline seropositive immunocompetent children 4-16 years of age in endemic countries?  

 Rating Adjustment to rating 

Ce
rt

ai
nt

y 

No. of studies/starting rating 1 RCT55 [1] 4 
 
 

Factors 
decreasing 
confidence 

Limitation in study 
design Somewhat serious56 -1 

Inconsistency None serious 0 

Indirectness None serious 0 

Imprecision Somewhat serious57 -1 

Publication bias None serious 0 
 

Factors 
increasing 
confidence 

Large effect Not applicable58 0 

Dose-response Not applicable 0 
Antagonistic bias 
and confounding Not applicable 0 

Final numerical rating of the certainty of the evidence  2 
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m
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f 
Fin
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s  
 

Statement on the certainty of evidence 

Evidence supports a 
limited level of 
confidence that the true 
effect lies close to the 
estimate of the effect on 
the health outcome. 

 
55 TAK-003 was evaluated in a Phase III safety and efficacy randomised controlled trial (n=20,099 healthy 
participants ages 4-16 randomised 2:1 to receive two doses of TAK-003 or placebo three months apart) at 26 
sites in eight dengue-endemic countries. Overall vaccine efficacy (VE) against hospitalized VCD caused by 
DENV4 was 100% (NE, NE) in baseline seropositive individuals 57 months after dose one, but there was only 
one case among baseline seronegative individuals, which was detected among a placebo recipient 
[ClinicalTrials.gov NCT02747927, results forthcoming]. 
56 There were no defined thresholds for hospitalisation (determined by the treating clinician) and 
heterogeneity in the proportion of cases hospitalized between trial sites. All participants with a positive rapid 
antigen test for non-structural protein 1 (NS1) in serum were hospitalised for observation at the DEN-301 sites 
in Sri Lanka (68% hospitalisation rate, or 70 of 103 VCD cases as compared to 72 of 457 VCD cases across other 
sites), and platelet count and ultrasound examination for plasma leakage were conducted more frequently, 
leading to a higher proportion of patients being classified as having dengue haemorrhagic fever (DHF). 
57 While the point estimates of VE appear very high (100%; NE, NE) against hospitalized VCD caused by DENV4 
among baseline seropositive children, there were too few cases to make any determination around the 
certainty of evidence on efficacy (3 cases in placebo recipients, 0 in TAK-003 recipients during safety follow-
up).  
58 While the point estimate for VE against hospitalized VCD caused by DENV4 in baseline seropositive children 
appears high (100%), which is a large effect, it is based on three cases over a 57-month period, so no points 
were added for effect size.  
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Conclusion 

TAK-003 demonstrated 
efficacy against 
hospitalized VCD caused 
by DENV4 among trial 
participants 4-16 years of 
age who were 
seropositive at baseline.  
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GRADE TABLE 5c: Efficacy in seronegative children against VCD (DENV4). 
Population: Baseline seronegative immunocompetent children 4-16 years in endemic 
countries 
Intervention: 2 doses of TAK-003 administered 3 months apart 
Comparison: Placebo 
Outcome: VCD caused by DENV 4 
 

What is the efficacy of 2 doses of TAK-003 in preventing virologically confirmed dengue (VCD) caused by 
DENV4 compared to placebo in baseline seronegative immunocompetent children 4-16 years of age in 
endemic countries?  

 Rating Adjustment to rating 

Ce
rt

ai
nt

y 

No. of studies/starting rating 1 RCT59 [1] 4 
 
 

Factors 
decreasing 
confidence 

Limitation in study 
design None serious 0 

Inconsistency None serious 0 

Indirectness Somewhat serious60 -1 

Imprecision Serious61 -2 

Publication bias None serious 0 
 

Factors 
increasing 
confidence 

Large effect Not applicable 0 

Dose-response Not applicable 0 
Antagonistic bias 
and confounding Not applicable 0 

Final numerical rating of the certainty of the evidence 1 
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m
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Statement on the certainty of evidence 

Evidence supports a very 
low level of confidence 
that the true effect lies 
close to the estimate of 
the effect on the health 
outcome. 

 
59 TAK-003 was evaluated in a Phase III safety and efficacy randomised controlled trial (n=20,099 healthy 
participants ages 4-16 randomised 2:1 to receive two doses of TAK-003 or placebo three months apart) at 26 
sites in eight dengue-endemic countries. Estimated vaccine efficacy (VE) of -105.6% (95% CI -628.7- 42.0) 
against VCD caused by DENV4 among baseline seronegative individuals 57 months after dose one 
[ClinicalTrials.gov NCT02747927, results forthcoming]. 
60 One point was deducted for indirectness given the small number of cases of VCD caused by DENV4 among 
baseline seronegative participants in DEN-301 (15 total over a 57-month period). There was substantial 
heterogeneity in the number of cases of DENV4 between sites and the age distribution of these cases. 
61 A negative point estimate of VE (-105.6%) against VCD caused by DENV4 among baseline seronegative 
individuals 57 months after dose one was observed, with a very wide confidence interval that crosses zero 
(95% CI -628.7- 42.0). There were only 15 total cases of DENV4 among baseline seronegative individuals over a 
57-month period, so there is low confidence in this estimate, but it still suggests that the vaccine is not 
protective against VCD caused by DENV4.  
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Conclusion 

Efficacy of TAK-003 
against VCD caused by 
DENV4 cannot be 
demonstrated among trial 
participants 4-16 years of 
age who were 
seronegative at baseline.  
Point estimates are 
negative with wide 
confidence intervals.  
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GRADE TABLE 5d: Efficacy in seronegative children against hospitalized VCD (DENV4). 
Population: Baseline seronegative immunocompetent children 4-16 years in endemic 
countries 
Intervention: 2 doses of TAK-003 administered 3 months apart 
Comparison: Placebo 
Outcome: Hospitalized VCD caused by DENV 4 
 

What is the efficacy of 2 doses of TAK-003 in preventing hospitalized VCD caused by DENV4 compared to 
placebo in baseline seronegative immunocompetent children 4-16 years of age in endemic countries?  

 Rating Adjustment to rating 

Ce
rt

ai
nt

y 

No. of studies/starting rating 1 RCT62 [1] 4  
 
 

Factors 
decreasing 
confidence 

Limitation in study 
design Somewhat serious63 -1 

Inconsistency None serious 0 

Indirectness Somewhat serious64 -1 

Imprecision Serious65 -2 

Publication bias None serious 0 
 

Factors 
increasing 
confidence 

Large effect Not applicable 0 

Dose-response Not applicable 0 
Antagonistic bias 
and confounding Not applicable 0 

Final numerical rating of the certainty of the evidence 166 

 
Su

m
m
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f 
Fin
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s  
 

Statement on the certainty of evidence 

Evidence provides a very 
low level of confidence 
that the true effect lies 
close to that of the 
estimate of the effect on 
the health outcome. 

 
62 TAK-003 was evaluated in a Phase III safety and efficacy randomised controlled trial (n=20,099 healthy 
participants ages 4-16 randomised 2:1 to receive two doses of TAK-003 or placebo three months apart) at 26 
sites in eight dengue-endemic countries. 
63 There were no defined thresholds for hospitalisation (determined by the treating clinician) and 
heterogeneity in the proportion of cases hospitalized between trial sites. All participants with a positive rapid 
antigen test for non-structural protein 1 (NS1) in serum were hospitalised for observation at the DEN-301 sites 
in Sri Lanka (68% hospitalisation rate, or 70 of 103 VCD cases as compared to 72 of 457 VCD cases across other 
sites), and platelet count and ultrasound examination for plasma leakage were conducted more frequently, 
leading to a higher proportion of patients being classified as having dengue haemorrhagic fever (DHF) 
[ClinicalTrials.gov NCT02747927]. 
64 One point was deducted for indirectness given the small number of cases at a few sites of VCD leading to 
hospitalization caused by DENV4 among baseline seronegative participants in DEN-301 (1 total over 57 
months). 
65 There was only one case of hospitalized VCD caused by DENV4 among seronegative subjects, which was in 
the placebo group, so no determination of efficacy could be made.  
66 While four points were deducted on account of limitations in study design, imprecision, and indirectness, 1 
is the lowest possible score. 
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Conclusion 

The efficacy  of TAK-003 
against hospitalized VCD 
could not be 
demonstrated because of 
the low number of cases 
in the trial with wide a 
very wide uncertainty for 
the vaccine efficacy 
estimate.  

 



   
 

43 
 

GRADE TABLE 6a: Efficacy in children (any serostatus) against DHF/severe dengue. 
Population: Immunocompetent children 4-16 years in endemic countries 
Intervention: 2 doses of TAK-003 administered 3 months apart 
Comparison: Placebo 
Outcome: Dengue haemorrhagic fever (DHF)/Severe Dengue caused by any serotype 
 
 

What is the efficacy of DHF/Severe Dengue caused by any serotype compared to 
placebo following two doses of TAK-003 in immunocompetent children 4-16 years of age in 
endemic countries? 

 Rating Adjustment to rating 

Ce
rt

ai
nt

y 

No. of studies/starting rating 1 RCT67 [2] 4 
 
 

Factors 
decreasing 
confidence 

Limitation in study 
design Somewhat serious68  -1 

Inconsistency None serious 0 

Indirectness None serious  0 

Imprecision Serious69 -2 

Publication bias None serious 0 
 

Factors 
increasing 
confidence 

Large effect Not applicable 0 

Dose-response   Not applicable   0 
Antagonistic bias 
and confounding Not applicable 0 

Final numerical rating of the certainty of the evidence 1 
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Statement on the certainty of evidence 

Evidence provides a 
very level of low 
confidence that the 
true effect lies close to 
that of the estimate of 
the effect on the health 
outcome 

 
67 TAK-003 was evaluated in a Phase III safety and efficacy randomised controlled trial (n=20,099 healthy 
participants ages 4-16 randomised 2:1 to receive two doses of TAK-003 or placebo three months apart) at 26 
sites in eight dengue-endemic countries. 
68 Platelet counts and ultrasound to monitor for plasma leakage were conducted more often at the Sri Lanka 
sites compared to others. 
69 Estimated vaccine efficacy (VE) against severe dengue 30 days to 18 months following the second dose was 
2.3% (95% CI -997.5- 91.1), which is very low with a very wide confidence interval that crosses zero. The 
estimated VE against DHF 30 days to 18 months after the second dose was 85.9%, which is quite high, but with 
a wide confidence interval (95% CI 31.9- 97.1), and there were only 9 cases during the Part II follow-up period. 
At 57 months, estimated vaccine efficacy (VE) against severe dengue was 90.2% (95% CI 16.4- 98.9) among 
baseline seropositive and –990.0 (NE, NE) among baseline seronegative children. VE against DHF at 57 months 
was 80.9% (95% CI 46.3- 93.2) among baseline seropositive (78.7% excluding Sri Lanka data) and –3.4% (95% CI 
-464.7- 81.1) among baseline seronegative children (47.5% excluding Sri Lanka data) [ClinicalTrials.gov 
NCT02747927, results forthcoming]. There were only 2 cases of severe dengue (both caused by DENV3) and 4 
cases of DHF among baseline seronegative children during the safety follow-up period (57 months after dose 
1). Given the high level of variability and the wide confidence intervals associated with these estimates, as well 
as the small numbers overall, two points were deducted.  
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Conclusion 

Efficacy against severe 
dengue and DHF 
caused by any 
serotype in 
immunocompetent 
children 4-16 years of 
age was not 
demonstrated. An 
excess risk of severe 
dengue and DHF 
cannot be ruled out.  

 
 
  



   
 

45 
 

GRADE TABLE 6b: Efficacy in seropositive children against DHF/severe dengue. 
Population: Baseline seropositive immunocompetent children 4-16 years in endemic 
countries 
Intervention: 2 doses of TAK-003 administered 3 months apart 
Comparison: Placebo 
Outcome: Dengue haemorrhagic fever (DHF)/Severe Dengue caused by any serotype  
 

What is the efficacy of DHF/Severe Dengue caused by any serotype compared to placebo in 
baseline seropositive following two doses of TAK-003 in immunocompetent children 4-16 years 
of age in endemic countries? 

 Rating Adjustment to 
rating 

Ce
rt

ai
nt

y 

No. of studies/starting rating 1 RCT70 [2] 4 
 
 

Factors 
decreasing 
confidence 

Limitation in study 
design Somewhat serious71 -1 

Inconsistency None serious 0 

Indirectness None serious 0 

Imprecision Somewhat serious72 -1 

Publication bias None serious 0 
 

Factors 
increasing 
confidence 

Large effect Not applicable73 0 

Dose-response Not applicable 0 
Antagonistic bias 
and confounding   Not applicable 0 

Final numerical rating of the certainty of the evidence 2 
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m
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y 
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Statement on the certainty of evidence 

Evidence provides 
a limited level of 
confidence that 
the true effect lies 
close to that of the 
estimate of the 
effect on the 
health outcome. 

 
70 TAK-003 was evaluated in a Phase III safety and efficacy randomised controlled trial (n=20,099 healthy 
participants ages 4-16 randomised 2:1 to receive two doses of TAK-003 or placebo three months apart) at 26 
sites in eight dengue-endemic countries. 
71 Platelet counts and ultrasound to monitor for plasma leakage were conducted more often at the Sri Lanka 
sites compared to others. 
72 Estimated vaccine efficacy (VE) against DHF among baseline seropositive participants in DEN-301 at 57 
months was 90.2% (95% CI 16.4- 98.9), which is high, but with a wide confidence interval (only six cases of 
severe dengue among baseline seropositive during this period). VE against DHF was 80.9% (95% CI 46.3- 93.2) 
or 78,7% (95% CI 17.5- 94.5) excluding Sri Lanka data, but there were only 18 cases of DHF among baseline 
seropositive (or 10 cases excluding Sri Lanka data) during this period [ClinicalTrials.gov NCT02747927, results 
forthcoming]. These point estimates are high, but have wide confidence intervals and are based on very small 
numbers, so one point was deducted. 
73 Even though the point estimate of efficacy was over 80%, no points were added for effect size due to 
concerns about imprecision. 
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Conclusion 

Efficacy against 
severe dengue and 
DHF caused by any 
serotype in 
baseline 
seropositive 
immunocompeten
t children 4-16 
years of age was 
demonstrated, 
albeit based on a 
very small number 
of cases. 
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Part II. GRADE questions on the efficacy in adults 18 years to 60 years 
(table 7a) 
GRADE TABLE 7a: Efficacy in adults (any serostatus) against VCD (any serotype). 
Population: Adults 18-60 years  
Intervention: 2 doses of TAK-003 administered 3 months apart 
Comparison: Placebo 
Outcome: VCD caused by any serotype 
 

What is the efficacy of two doses of TAK-003 compared to placebo against virologically confirmed dengue 
caused by any serotype in adults 18-60 yearsr?  

 Rating Adjustment to rating 

Ce
rt

ai
nt

y 

No. of studies/starting rating Multiple RCTs74[2, 3] 4 
 
 

Factors 
decreasing 
confidence 

Limitation in study 
design Somewhat serious75 -1 

Inconsistency None serious 0 

Indirectness Serious76 -2 

Imprecision None serious 0 

Publication bias None serious 0 
 

Factors 
increasing 
confidence 

Large effect Not applicable 0 

Dose-response Not applicable 0 
Antagonistic bias 
and confounding Not applicable 0 

Final numerical rating of the certainty of the evidence 1 
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m
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f 
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Statement on the certainty of evidence 

Evidence provides a very 
low level of confidence 
that the true effect lies 
close to that of the 
estimate of the effect on 
the health outcome. 

 
74 Data on the immunogenicity of TAK-003 among seronegative adults are available from 12 RCTs conducted in 
both endemic and non-endemic settings. Four phase 3 trials and one phase 2 trial were conducted in dengue 
non-endemic areas and generated data on the immunogenicity of TAK-003 in baseline seronegative subjects. 
Results from all trials showed that TAK-003 induced elevated GMTs of neutralizing antibodies, which remained 
substantially higher than baseline levels at all timepoints, and seropositivity rates following administration of 
TAK-003 exceeded 95% in most trials. 
75 Immunobridging was conducted comparing immunogenicity obtained in the large Phase 3 randomized, 
placebo-controlled efficacy trial (DEN-301) conducted in children and adolescents ages 4-16 years living in 
dengue-endemic settings in Asia and Latin America with immunogenicity data generated from a Phase 3 lot-to-
lot consistency study conducted in adults ages 18-60 years living in non-endemic areas of the United States. 
While only individuals who were seronegative at baseline in each study were included in the comparative 
analysis to maximize comparability, this is still not a head-to-head comparison given differences between the 
study populations, so one point was deducted.  
76 Assumptions about efficacy based on immunobridging would be based on antibody titre levels. Given that 
there is no good correlate of protection, these immunogenicity data do not provide compelling evidence of 
vaccine efficacy in this group, so two points were deducted. 
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Conclusion 

Studies to assess efficacy 
of TAK-003 against VCD 
caused by any serotype in 
adolescents and adults 18 
years and older have not 
yet been conducted. Only 
immunogenicity results 
are available. Efficacy is 
inferred based on a 
comparison of 
neutralizing antibody 
levels elicited in adults 
and among children in 
whom efficacy data are 
available. 
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 Part III. GRADE questions on the safety of the TAK-003 vaccine 
 
GRADE TABLE 8a: Safety in children and adults (any serostatus) with respect to non-
dengue severe adverse events. 
 
Population: Immunocompetent children 4-16 years and adults 18-60 years 
Intervention: Following either dose of TAK-003  
Comparison: Placebo 
Outcome: Non-dengue-related severe adverse events (SAEs) 
 

What is the occurrence of non-dengue-related severe adverse events following either dose of TAK-003 
compared to placebo in immunocompetent children 4-16 years and adults 18-60 years of age?  

 Rating Adjustment to rating 

Ce
rt

ai
nt

y 

No. of studies/starting rating 1 RCT77 [2] 4 
 
 

Factors 
decreasing 
confidence 

Limitation in study 
design None serious 0 

Inconsistency None serious 0 

Indirectness None serious 0 

Imprecision Somewhat serious78 -1 

Publication bias None serious 0 
 

Factors 
increasing 
confidence 

Large effect Not applicable79 0 

Dose-response Not applicable 0 
Antagonistic bias 
and confounding Not applicable 0 

Final numerical rating of the certainty of the evidence 3 
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m
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f 
Fin
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ng

s  
 

Statement on the certainty of evidence 

Evidence supports a 
moderate level of 
confidence that the true 
effect lies close to the 
estimate of the effect on 
the health outcome.  

 
77 TAK-003 was evaluated in a Phase III safety and efficacy randomised controlled trial (n=20,099 healthy 
participants ages 4-16 randomised 2:1 to receive two doses of TAK-003 or placebo three months apart) at 26 
sites in eight dengue-endemic countries. Solicited adverse events occurred more frequently in the vaccine arm 
whereas there was similar reporting of unsolicited events between the vaccine and control arms. The most 
frequent TAK-003 vaccine-related unsolicited adverse events were injection site pruritis (0.7%), bruising (0.6%) 
and pyrexia (0.2%). Overall, the vaccine was well tolerated. 
Cumulative rates of serious adverse events were similar between groups 30 days to 18 months after dose 2 
(4.0% in vaccine group and 4.8% in placebo group). There was one SAE considered related to TAK-003 
compared to 5 related SAEs in 4 placebo recipients 57 months after first dose. Death occurred in 16 subjects in 
the vaccine group (0.09%) and 9 (0.11%) in the placebo group. None were considered causally related and 
there were no fatal cases of dengue reported. 
78 One point deducted for imprecision as sample size was not adequately large to detect rare SAEs. 
79 Given the size of the study, there can be a high degree of confidence that there is not an increased safety 
signal associated with non-dengue severe adverse events; however, no points were added as 4 is the 
maximum score. 
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Conclusion 

There is no observed 
safety signal (non-dengue 
severe adverse events) 
associated with TAK-003 
among 
immunocompetent trial 
participants 4-16 years of 
age. 
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GRADE TABLE 8b: Safety in seronegative children in relation to DHF/severe dengue. 
 
Population: Baseline seronegative immunocompetent children 4-16 years 
Intervention: 2 doses of TAK-003 administered 3 months apart 
Comparison: Placebo 
Outcome: Dengue haemorrhagic fever (DHF)/Severe Dengue caused by any serotype  
 

What is the efficacy of DHF/Severe Dengue caused by any serotype compared to placebo in baseline 
seronegative following two doses of TAK-003 in immunocompetent children 4-16 years of age?80 

 Rating Adjustment to rating 

Ce
rt

ai
nt

y 

No. of studies/starting rating 1 RCT81 [1] 4 
 
 

Factors 
decreasing 
confidence 

Limitation in study 
design Somewhat serious82 -1 

Inconsistency   None serious 0 

Indirectness None serious 0 

Imprecision Serious83 -2 

Publication bias None serious 0 
 

Factors 
increasing 
confidence 

Large effect Not applicable 0 

Dose-response Not applicable 0 
Antagonistic bias 
and confounding Not applicable 0 

Final numerical rating of certainty of the evidence 1 

 
Su

m
m

ar
y o

f 
Fin

di
ng

s  
 

Statement on the certainty of evidence 

Evidence supports a very 
low level of confidence 
that the true effect lies 
close to the estimate of 
the effect on the health 
outcome. 

 
80 GRADE table evaluating the certainty of evidence of the efficacy of TAK-003 against DHF and severe dengue 
was included in the Safety tables, as this table evaluates risk associated with an increase in DHF following 
immunization, while tables evaluating vaccine efficacy in all subjects and baseline seropositive subjects (Part I 
tables) represent benefits. 
81 TAK-003 was evaluated in a Phase III safety and efficacy randomised controlled trial (n=20,099 healthy 
participants ages 4-16 randomised 2:1 to receive two doses of TAK-003 or placebo three months apart) at 26 
sites in eight dengue-endemic countries. 
82 Platelet counts and ultrasound to monitor for plasma leakage were conducted more often at the Sri Lanka 
sites compared to others. 
83 There were very few cases of severe dengue and/or DHF in the trial. A small excess of severe dengue and 
DHF cases were observed in baseline seronegative vaccinees 57 months after dose one (2 cases of severe 
dengue in baseline seronegative TAK-003 recipients vs 0 in seronegative placebo recipients; 4 cases of DHF in 
baseline seronegative TAK-003 recipients vs 2 in seronegative placebo recipients), but the numbers were too 
small to draw inferences, particularly because trial participants were randomized 2:1 to receive TAK-003 or 
placebo. All severe cases among seronegative vaccine recipients were caused by DENV3 ClinicalTrials.gov 
NCT02747927, results forthcoming].  
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Conclusion 

TAK-003 is not associated 
with a statistically 
significant increased risk 
of severe dengue or DHF 
among 
immunocompetent 
children ages 4-16 who 
were seronegative at 
baseline. A risk of excess 
cases of severe dengue or 
DHF cannot be ruled out 
with the available data.  
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SAGE Evidence to Recommendation Framework 
 

Policy question: Should the TAK-003 vaccine be recommended over no vaccination to immunocompetent individuals 6 years and older in 
dengue-endemic countries to reduce the burden of dengue? 
 

Popula�on: Immunocompetent individuals (≥6 years of age) 

Interven�on: Two doses of TAK-003 

Comparison(s):  No vaccina�on 

Outcomes: Symptoma�c (virologically confirmed) dengue illness, hospitalized dengue, and severe dengue 
 
Background: 
Dengue is the most extensively spread mosquito-borne virus. Dengue is caused by any one of the four dengue virus serotypes (serotypes 1-
4). Infection by one serotype is thought to provide lifelong immunity against the homologous serotype, but susceptibility remains to the 
other heterologous serotypes. A second infection caused by a different serotype to the first is associated with a higher risk of severe 
dengue. Fatality rates are around 0.1% to 1% in hospitalized cases that receive appropriate intensive care. Dengue often requires 
hospitalization, thereby challenging already fragile healthcare systems. 
In the last 50 years, the incidence of dengue has increased several-fold, with outbreaks of increasing frequency and magnitude, and 
continuing geographic expansion of the infection. While enhanced disease following secondary infection is the main risk factor for severe 
dengue outcomes in children and young healthy adults, recent data indicate that the risk of severe disease is higher among older adults and 
those with comorbidities compared to younger age groups. 
 
Vector control is an important component of a comprehensive dengue control strategy; however, its effectiveness in reducing the human 
dengue burden has been difficult to demonstrate as a standalone strategy. There is no specific antiviral therapy to reduce the severity of the 
disease and prevent death. It is critical that the vaccine should be effective against all four serotypes of dengue viruses, including among 
those who have not been exposed to dengue in the past.  
 
A tetravalent dengue vaccine (CYD-TDV, Dengvaxia™) has received market authorization for use in baseline seropositive individuals 6 years 
and older. The clinical trials of the vaccine showed higher rates of hospitalized/ severe dengue in baseline seronegative subjects for certain 
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serotypes. Hence, the vaccine is only recommended for use in baseline seropositive individuals, requiring pre-screening to determine 
serostatus before vaccination. 
 
Takeda’s tetravalent dengue vaccine (TAK-003) is a live attenuated vaccine. A live-attenuated dengue serotype 2 virus provides the genetic 
backbone for all four serotypes. The dengue virus type 2 (DENV 2) strain (TDV-2) is based on an attenuated laboratory-derived virus, DEN-2 
PDK-53. The other three vaccine strains (TDV-1, TDV-3, and TDV-4) are chimaeras generated by replacing the envelope (E) and pre-
membrane (prM) genes of TDV-2 with those from wild-type dengue virus type 1 (DENV 1), type 3 (DENV 3), and type 4 (DENV 4) strains. This 
vaccine differs from CYD-TDV in that it used DENV2 as the backbone instead of the attenuated Yellow Fever virus backbone. Hence, it 
includes the non-structural (NS1) protein of the dengue virus, which is not present in CYD-TDV. 
 
The vaccination schedule for the primary series is 2 doses administered subcutaneously with an interval of 3 months between doses.  
 
The TAK-003 vaccine received market authorization in several countries in 2023 and has been licensed by the European Medicines Agency 
for use in individuals 4 years and older.   
 
 CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL 

INFORMATION 
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PR
O

BL
EM

 
Is the problem a 
public health 
priority? 

No 
 
☐ 

 

Uncertain 
 

☐ 

Yes 
 
☒ 

Varies by 
setting 

 
☐ 

Dengue poses an increasingly 
large public health threat, with a 
30-fold increase in annual 
reported cases over the past 50 
years and continued geographic 
expansion in the endemicity of 
the infection. Recent estimates 
suggest that 3.8 billion people 
(95% confidence interval: 3.5 
billion – 4.1 billion) live in 
dengue-endemic areas, most of 
which are in Asia, Africa, and the 
Americas. Infections may lead to 
clinical manifestations ranging 
from relatively mild febrile 
illness to severe dengue 
manifesting as plasma leakage, 
haemorrhage, organ failure, or 
shock. The reported fatality in 
hospitalized cases is 0.1 to 1%. 

The first licensed dengue 
vaccine (Dengvaxia®) is only 
indicated for those with prior 
exposure to  
dengue virus demonstrated by 
previous lab confirmation or 
pre-vaccination screening, 
thus limiting its programmatic 
use and impact. 
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BE
N

EF
IT

S 
&

 H
AR

M
S 

Benefits: Are the 
desired 
anticipated 
effects large? 
 

No 
 

☐ 

Uncertain 
 

☐ 

Yes 
 
☐ 

Varies 
 

☒ 
 

A phase 3 clinical trial in 
endemic settings demonstrated 
high overall vaccine efficacy 
(80.2%, 95% confidence interval 
73.3-85.3) against virologically 
confirmed dengue (VCD) and 
95.4% efficacy (95% CI 88.4-
98.2) against VCD leading to 
hospitalization. However, 
efficacy estimates varied by 
baseline serostatus and 
infecting dengue virus serotype, 
as well as by country and age 
group. Efficacy against 
serotypes 3 and 4 in baseline 
seronegative individuals could 
not be demonstrated. 
 

Modelling indicates that TAK-
003 will have the greatest 
public health impact in 
settings with high dengue 
transmission.  

Harms: Are the 
undesirable 
anticipated 
effects small? 

No 
 

☐ 

Uncertain 
 

☐ 

Yes 
 
☒ 

Varies 
 

☐ 

TAK-003 is generally well-
tolerated. There were no non-
dengue-related safety concerns. 
While there was no 
unambiguous signal for 
enhanced disease in vaccinated 
subjects, the negative point 
estimate of the efficacy of TAK-
003 against DENV-3 in baseline 
seronegative subjects, while 
statistically non-significant, was 
of concern. The possibility of 
enhanced disease due to 
dengue virus serotypes 3 and 4 
in seronegative vaccinated 
individuals cannot be ruled out. 

Modelling suggests that even 
in seronegative persons in 
relation to DENV3, at a 
population level, a net benefit 
is most likely. However, the 
possibility of enhanced disease 
due to DENV3 among 
seronegative persons cannot 
be ruled out. 
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Balance of 
benefits and 
harms 
 

Favours 
intervention 

 
☒ 

 

Favours 
comparison 

 
☐ 

Favours 
both 

 
☐ 

Favours 
neither 

 
☐ 

Unclear 
 
 

☐ 

The efficacy data and the non-
dengue-related severe adverse 
events favour the intervention. 
 
Mathematical models that 
estimate the balance of benefits 
and risks of vaccination indicate 
that in most simulations, the 
benefits outweigh potential 
risks. A few simulations 
indicated a higher risk of 
hospitalized dengue serotype 3 
disease among baseline 
seronegative subjects. 

 

Effectiveness of the intervention   
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What is the overall 
certainty of this 
evidence for the 
critical outcomes?  
 

No included 
studies 

 
☐ 

Very low 
 
 

☐ 

Low 
 
 
☐ 

Moderate 
 
 
☒ 

High 
 
 
☐ 

The certainty of evidence on the 
overall efficacy of the vaccine 
against VCD and dengue leading 
to hospitalization is high in 
baseline seropositive children 
(4-16 y) and in baseline 
seronegative children against 
serotypes 1 and 2 (see GRADE 
tables).  
 
The quality of evidence on the 
efficacy against VCD and 
hospitalized dengue due to 
serotypes 3 and 4 among 
seronegative children (4-16 y) 
was low (see GRADE tables) 
 
The quality of evidence on 
protection in adults (18-60 y) 
was low. There were no data 
available for those above 60 
years of age (see GRADE tables). 

The trial did not have 
adequate power to draw 
inferences on efficacy in the 
stratified analyses and there 
were too few cases of DENV3 
and DENV4 among baseline 
seronegative subjects to draw 
valid conclusions about 
efficacy against VCD caused by 
these serotypes. 

 Safety of the intervention   

 

No included 
studies 

 
☐ 

Very low 
 
 

☐ 

Low 
 
 
☐ 

Moderate 
 
 
☒ 

High 
 
 
☐ 

The quality of the evidence on 
the non-dengue-related safety 
concerns was high in all trials. 
 
The certainty of evidence on the 
risk of enhanced dengue in 
baseline seronegative children 
with serotype 3 or 4 infection 
was low. The risk of enhanced 
disease due to DENV3 and 
DENV4 in baseline seronegative 
persons cannot be ruled out. 
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VA
LU

ES
 A

N
D 

PR
EF

ER
EN

CE
S 

How certain is 
the relative 
importance of 
the desirable and 
undesirable 
outcomes? 

Important 
uncertainty
/ variability 

 
 
☐ 

Possible 
important 

uncertainty/ 
variability 

 
☐ 

Probably no 
important 

uncertainty
/ variability 

 
☒ 

No 
important 

uncertainty
/ variability 

 
☐ 

No known 
undesirable 
outcomes 

 
 
☐ 

There is certainty that the 
desirable outcomes outweigh 
any undesirable outcomes 
among baseline seropositive 
individuals for all serotypes and 
among baseline seronegative 
individuals against DENV1 and 
DENV2. 
 
The risk of undesirable effects 
among vaccinated seronegative 
individuals when exposed to 
DENV3 and DENV4 cannot be 
ruled out. 

Modelling indicates that in the 
first 10 years after vaccination, 
TAK-003 is predicted to reduce 
VCD in vaccinated by approx. 
30% to 50%, and 
hospitalisation by 50% to 75%, 
assuming no effect of vaccine 
on transmission. 
 
Central estimates of impact 
over 10y in baseline 
seronegative vaccinated 
cohort are small but positive, 
though predicted impacts on 
disease from primary infection 
have credible intervals 
spanning 0. 

Values and 
preferences of 
the target 
population: Are 
the desirable 
effects large 
relative to 
undesirable 
effects? 

No 
 
 
 
☐ 

Probably 
no 

 
 
☐ 

Uncertai
n 
 
 
 

☐ 

Probably 
yes 

 
 
☒ 

Yes 
 
 
 

☐ 

Varies 
 
 
 

☐ 

Modelling suggests that at a 
population level, a net benefit is 
most likely in seronegative 
persons, even in relation to 
DENV3, in most of the 
simulations. 

 



   
 

61 
 

RE
SO

U
RC

E 
U

SE
 

Are resources 
required small? 

No 
 
☐ 

Uncertain 
 

☒ 

Yes 
 
☐ 

Varies 
 

☐ 

The price of the vaccine for use 
in national programmes in low- 
and middle-income countries is 
currently not known. However, 
the programmatic costs for 
delivery of the vaccine are likely 
to be similar to that of other 
vaccines in most settings; 
programmes may benefit from 
cost savings due to co-
administration with other 
routine vaccinations like HPV. 

 

Is the 
intervention cost-
effective? 

No 
 
☐ 

Uncertain 
 

☐ 

Yes 
 
☐ 

Varies 
 

☒ 

The threshold cost for a fully 
vaccinated person (with 80% 
vaccination coverage) would be 
< $30 in most scenarios, which 
would be cost-effective 
(assuming cost-effectiveness, if 
$/DALY averted, is < 10K) 

Cost-effectiveness would 
depend on the vaccine price 
and the GDP of the country. 

EQ
U

IT
Y 

What would be the 
impact on health 
inequities?  
 

Increased 
 
☐ 

Uncertain 
 

☐ 

Reduced 
 
☒ 

Varies 
 

☐ 

Assuming that vaccination is 
targeted to the subnational 
areas with the highest burden of 
disease and that the 
implementation of the targeted 
strategy is successful, the 
intervention is likely to reduce 
health inequities. 

 

AC
CE

PT
AB

IL
IT

Y 

Which option is 
acceptable to key 
stakeholders 
(MOH, 
Immunization 
Managers)? 

Interventio
n 
 
☐ 

Comparison 
 

☐ 

Both 
 

☐ 

Neither 
 
☐ 

Uncertain 
 
☒ 

Acceptability will depend on a 
combination of various factors 
including the burden of dengue 
in a given country, cost-
effectiveness, risk assessment, 
risk management and 
communication, demand for 
vaccine programmatic feasibility 
and vaccine strategy. 
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Which option is 
acceptable to 
target groups? 

Interventio
n 
 
☐ 

Comparison 
 

☐ 

Both 
 

☐ 

Neither 
 
☐ 

Uncertain 
 
☒ 

Given the uncertainty about the 
possible risk of enhanced 
disease in certain individuals, it 
is uncertain what the 
acceptability among target 
groups would be. Special studies 
to assess the acceptability of the 
vaccine and the behavioural and 
social determinants of vaccine 
uptake may be required to 
address this question in 
different communities. 
It is most likely that given the 
substantial burden of dengue in 
settings with high dengue 
transmission, parents would 
accept a vaccine for their 
children.  

 
FE

AS
IB

IL
IT

Y 

Is the 
intervention 
feasible to 
implement? 

No 
 
 
☐ 

Probably 
no 

 
☐ 

Uncertain 
 
 
☐ 

Probably 
Yes 

 
☒ 

Yes 
 
 
☐ 

Varies 
 
 
☐ 

Administering a vaccine in a 2-
dose schedule, 3 months apart 
is feasible in children 6 years 
and older provided that pre-
screening is not a requirement. 
The vaccine could potentially be 
administered at the school level, 
or in conjunction with the 
administration of other vaccines 
such as HPV vaccines.  
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BA
LA

N
CE

 O
F 

CO
N

SE
Q

U
EN

CE
S 

Undesirable consequences 
clearly outweigh the desirable 

consequences in most settings. 
 
 
☐ 

Undesirable consequences 
probably outweigh the desirable 
consequences in most settings. 

 
 

☐ 

The desirable and undesirable 
consequences are closely 

balanced or uncertain. 
 
 
☐ 

The desirable consequences 
probably outweigh the 

undesirable consequences in 
settings with high dengue 

transmission. 
 
☒ 

The desirable consequences 
clearly outweigh the undesirable 
consequences in most settings. 

 
 
☐ 

TY
PE

 O
F 

RE
CO

M
M

EN
DA

TI
O

N
 We recommend the 

intervention. 
 
 
☐ 

We suggest considering the recommendation of the intervention. 
 

☐ Only in the context of rigorous research 
 
☒ Only with targeted monitoring and evaluation 
 
☒ Only in specific contexts or specific subpopulations. 

We recommend the 
comparator. 

 
 
☐ 

We recommend against the 
intervention and the comparator. 

 
☐ 
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RE
CO

M
M

EN
DA

TI
O

N
 

REFER TO THE VACCINE POSITION PAPER FOR THE RECOMMENDATIONS 
IM

PL
EM

EN
TA

TI
O

N
 

CO
N

SI
DE

RA
TI

O
N

S 

REFER TO THE VACCINE POSITION PAPER FOR THE IMPLEMENTATION CONSIDERATIONS 

M
O

N
IT

O
RI

N
G 

AN
D 

EV
AL

U
AT

IO
N

 

REFER TO THE VACCINE POSITION PAPER FOR THE MONITORING AND EVALUATION 
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RE
SE

AR
CH

 
REFER TO THE VACCINE POSITION PAPER FOR THE RESEARCH RECOMMENDATIONS 
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