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1. Study Summary  
 

Title Effect of baseline dengue serostatus among tetravalent dengue vaccine CYD-TDV 
(Dengvaxia®) recipients on subsequent virologically confirmed dengue in the 
Philippines 

Type of study Observational cohort study 

Study sites Selected areas of Region 7 

Study period November 2016 to October 2022 

Study Duration 5 years observation period, 3 months preparation, 9 months close-out 

Study 
Population 

Pupils in selected public schools in Region 7 OR children residents in selected 
communities who are eligible to participate in the Department of Health (DOH) 
mass dengue vaccination.  

Primary 
Objective 

To determine the relative risk of developing virologically-confirmed dengue 
(outcome) among Philippine children who received none or at least one dose of 
dengue vaccine during the DOH mass dengue vaccination, by dengue serostatus at 
baseline 

Secondary 
Objectives 

1. To determine the relative risk of developing severe and/or hospitalized 
virologically-confirmed dengue among Philippine children who received none or 
at least one dose of dengue vaccine during the DOH mass dengue vaccination, by 
dengue serostatus at baseline 

2. To describe the epidemiologic trends and characteristics of virologically-
confirmed dengue, including age, sex, residence, baseline dengue serostatus, 
previous dengue episode and serotype distribution among school children who 
received none or at least one dose of dengue vaccine during the DOH mass 
dengue vaccination. 

3. To evaluate the potential impact of dengue serostatus prior to dengue 
vaccination on school attendance (only for school-based immunization) 

4. To assess the performance of simpler tests such as dried blood spots and serum 
IgG against the current common standard serum neutralization test for the 
assessment of dengue seroprevalence at the population level.  

5. To compare the immune responses of dengue naïve and dengue seropositive 
individuals who received or did not receive the CYD-TDV vaccine 

Trial Designs 
and 
Methodology 

Healthy children who are residents of selected areas in Region 7 and are eligible to 
participate in the mass dengue vaccination will be prospectively venipunctured for 
baseline dengue serologic status. The blood samples will be stored for later serologic 
testing using neutralization tests and commercial IgG tests. These children will be 
followed for fever. Children with ≤5 days of fever will be identified and blood drawn 
for rapid dengue test and RT-PCR. Stored blood drawn at baseline will then be tested 
for dengue antibodies by neutralization test (all dengue serotypes and possibly other 
flavivirus antibodies). Febrile acute and convalescent blood samples will be obtained. 
Annual blood draws to assess subclinical or asymptomatic infections will be 
performed. In a subset, cellular immune responses will also be assessed.  

Primary 
Endpoint 

Virologically-confirmed dengue (by RT-PCR) 
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Inclusion 
criteria 

• Provide signed informed consent and assent (as applicable)  

• Be a resident of the selected study areas in Region 7 

• For school-based immunization: Be enrolled in the 4th grade in a public school 
during the specified school year for vaccination and aged at least 9 years OR 
For the community-based immunization: Be a child belonging to the specified 
age group and resident of the targeted communities of the DOH dengue mass 
immunization  

• Be eligible to receive dengue vaccine during the DOH dengue mass immunization 
in 2017  

Exclusion 
criteria 

• Any subject whose parent/guardian refuse to provide informed consent and/or 
assent 

• For school-based immunization: Children who are not enrolled in the 4th grade in 
a public school in Region 7 OR 
For the community-based immunization: Children who do not belong to the 
specified age groups and not residents of the targeted communities 

• Children <9 years old 

• Children with history of bleeding disorder 

• Any subject previously enrolled in a dengue vaccine clinical trial 

Definitions • Suspected or probable dengue – any patient on whom the attending physician 
makes a diagnosis of probable dengue according to the clinical history and the 
physical examination (without or prior to laboratory confirmation) 

• Virologically-confirmed dengue (VCD) – a case of suspected or probable dengue 
with or without warning signs whose serum sample was obtained within 5 days 
of fever onset and whose result is positive for dengue by real-time reverse-
transcriptase polymerase chain reaction (RT-PCR)  

• Hospitalized VCD – any VCD case admitted to the hospital or stayed in the 
Emergency Room for treatment for more than 24 hours  

• Severe dengue – any hospitalized VCD (as defined above) with severe plasma 
leakage, severe bleeding or severe organ impairment (see definition below) 

Duration of 
follow-up 

• 5-years after receipt of 3rd dose of vaccine (subject to availability of funding) 
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2. Schematic of Cohort Design 
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3. Background  

3.1. Background Information  
Dengue is one of the rapidly spreading mosquito-borne viral disease (1), with global estimates of 58·4 
million annual symptomatic dengue infections resulting in about 10 000 deaths per year (2). There are 
four dengue virus serotypes, DEN-1, DEN-2, DEN-3, and DEN-4, which have considerable antigenic and 
genetic variation across and within them (3). Cross-neutralization and cross-protection between the four 
serotypes is limited. Infection with one serotype produces durable, even life-long, homotypic immunity 
against that same serotype but generates partial and transient cross-protection against the other 
serotypes, allowing sequential dengue infections in an individual (4). An individual can have up to four 
dengue infections in a lifetime. 

Primary dengue infection is generally asymptomatic or manifests as self-limiting dengue fever, whereas 
there is a high risk of severe dengue during secondary infection (4). The most prominent feature of 
severe dengue (previously called dengue hemorrhagic fever and dengue shock syndrome) is a transient 
increase in vascular permeability resulting in plasma leakage that may lead to circulatory compromise, 
shock and death (5). Coagulation abnormalities, hepatitis, renal failure, myocarditis or encephalitis may 
also occur. Although only a small proportion of dengue patients develop severe disease, the lack of 
definite clinical predictors of progression, the potential to progress to circulatory failure, shock and 
death, as well as its seasonal outbreaks makes dengue a highly feared illness. Post-secondary infections 
are associated with a reduced risk of disease (6). 

Dengue also causes a substantial economic burden with annual global costs of dengue illness of US$8.9 
billion (7). Considering fatal and non-fatal outcomes together, dengue was responsible for 1∙14 million 
(0.73 million–1.98 million) disability-adjusted life-years in 2013 (2) with global estimates of 58.4 million to 
96 million symptomatic dengue virus infections (7, 8), including 13,586 fatal cases, 5,838 of which 
occurred in children (7).  

Vector control is the mainstay for dengue disease prevention but is difficult to sustainably apply in low-
resource countries and there is little evidence of the effectiveness of any dengue vector control method 
(9). The first dengue vaccine, CYD-TDV (Dengvaxia™, Sanofi Pasteur), was recently licensed in six 
countries, the Philippines, Mexico, Brazil, El Salvador, Costa Rica and Paraguay, for use in individuals 9 to 
60 years of age living in dengue-endemic areas (10). The basis for licensure was data from two large 
Phase 3 clinical trials (one among 2-14 year olds in 5 Asian countries and the other among 9-16 year olds 
in 5 Latin American countries). The pooled vaccine efficacy over 25 months was 60% for all participants, 
66% for those 9 years of age or older and 45% for those younger than 9 years of age (11). Baseline 
dengue serostatus was determined in a subset of trial participants and sub-analysis showed higher rates 
of vaccine protection among participants who were already seropositive prior to vaccination (i.e. partially 
dengue-immune), compared to those who were not. The vaccine is not licensed for a younger age group 
because of a statistically significant increased risk of hospitalization in the third year when the vaccine 
was given at 2-5 years of age.  

In April 2016, the World Health Organization (WHO) Strategic Advisory Group of Experts on immunization 
recommended that countries consider introduction of the CYD-TDV vaccine in geographic settings 
(national or subnational) “with high dengue transmission, i.e. seroprevalence of approximately 70% or 
greater in the age group targeted for vaccination but not below 50%” (12). The basis for the 
recommendation was a modeling study that used the assumption that CYD-TDV immunologically primes 
seronegative recipients, causing their first natural dengue infection to be more severe (like secondary 
dengue infection in unvaccinated individuals) (13). The mathematical model predicts the greatest impact 
in a high endemicity setting where routine vaccination of 9 year olds at 80% coverage would reduce 
dengue-related hospitalizations by 13% to 25% over 30 years. In contrast, vaccination in low-transmission 
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settings with a high population of seronegatives will increase the number of hospitalized dengue cases 
(14). 

Dengue in the Philippines 

Among the countries of the Western Pacific Region of the WHO, the Philippines had the highest number 
of reported dengue cases and deaths due to dengue in 2012 (15). From 2008-2012 there were 585,324 
reported dengue cases to the Philippines’ Department of Health (DOH) with a case fatality rate of 0.55% 
(3,195 deaths). Based on comparisons with data from active surveillance, these figures underestimate 
the true burden of the disease. It is estimated that the actual number of cases may be 7.2 times higher, 
or a projected 842,867 clinically diagnosed cases of dengue (16). In a prospective cohort study of 1,008 
subjects followed for 12 months in Cebu, the incidence of symptomatic and subclinical infections was  
1.62 and 7.03 per 100-person-years, respectively (17). In comparison, the incidence of symptomatic 
virologically confirmed dengue (VCD) and hospitalized VCD cases among controls during the CYD-TDV 
Phase 3 study in two sites in the Philippines was 6.6 and 0.7 per 100-person years (95% CI, 0.4−1.2), 
respectively, translating to 10.9% (95% CI, 6.5−16.9) of all VCD cases being hospitalized. About 11% (95% 
CI, 9.4−12.7) of febrile illnesses among the controls in the Philippine CYD-TDV trials sites were due to 
dengue (18). These findings support the substantial economic costs of dengue in the Philippines, with an 
estimated US$345 million in 2012 (18).  

No recent seroprevalence studies on dengue have been conducted in the country, but in the CYD-TDV 
Phase 3 study in the Philippines, dengue serostatus was determined in 602 participants aged 2 to 14 
years prior to vaccination (18). (Figure 1) 88.5% of 157 children 9 to 12 years were seropositive at 
baseline.   

 
From reference(18) 

Figure 1. Dengue seropositivity among 602 study participants in the Phase 3 CYD-TDV study in the 

Philippines, by age group  

School-based Immunization in the Philippines 

In 2013, the Philippines’ DOH in collaboration with Department of Education (DepEd) and Department of 
Interior and Local Government (DILG), first introduced the school-based immunization strategy as a 
means to deliver routine immunizations to school-aged children, to deliver booster doses or to 
administer new vaccines that are better introduced at a later age. This strategy was piloted in 2013 and 
was scaled up nationally in 2015. After a successful pilot, the coverage for measles-rubella vaccine 
reached 60% while tetanus-diphtheria coverage was 73% among Grade 1 pupils. 

Considering the substantial health and economic burden of dengue in the country, the Government of 
the Philippines decided to launch dengue mass immunization in the three administrative regions with the 
highest disease burden. The Philippines’ DOH together with the DepEd and other government agencies, 
embarked on a school-based dengue immunization of fourth-grade public-school students during the 
school year 2015-2016. Those eligible for vaccination were public school children who were aged 9 years 
and older in regions 3, the National Capitol Region (NCR) and 4A. The target number of schools and 
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fourth-grade students is estimated at: 2,990 and 230,867 in Region 3, 518 and 204,768 in the NCR and 
2,728 and 293,533 in Region 4A, respectively. Administration of the first dose was started on 17 March 
2016 in Region 3 and on 4 April 2016 in Region 4A and NCR. The first-dose vaccine coverage varied by 
school (Table 1). The second and third doses are planned to be administered in October 2016 and 
March/April 2017, respectively. The primary school year in the Philippines is from June to March, thus 
the fourth graders who receive the first dose of vaccine will be in fifth-grade when they receive the 
second and third doses. As of 21 July 2016, the number of children who received a dose of the CYD-TDV 
in the three regions are shown in Table 1.  

Table 1. Vaccination coverage in the regions where the school-based immunization was held 

Region Last Day of Vaccination No. of children targeted for 
vaccination 

No.  (%) of Children 
Vaccinated 

NCR July 8, 2016 205,339 101,604 (49.5) 

Region 3 July 4, 2016 232,660 205,058 (88) 

Region 4A July 20, 2016 290,171 182,341 (63) 

TOTAL  728,170 489,003 (67) 

 
The second and third doses will be administered in the 3 regions in late 2016 and early 2017, 
respectively. A vaccine effectiveness study is in preparation. This study will assess the protection 
conferred by the vaccine when given under real life public health settings, the duration of protection and 
potential herd effects. However, as baseline titres were not obtained prior to the mass vaccination 
campaign, the study will not be able to assess the impact of baseline serostatus of the vaccinee on the 
subsequent risk for dengue infection, when the vaccine is given under real life public health settings. 

Community-based immunization in the Philippines 

In 2013, the Philippines DOH launched a pilot 3-dosed quadrivalent Human Papillomavirus (HPV) 
vaccination in selected schools in Region 7 and the Cordillera Administrative Region for Grade 5 female 
pupils aged 10-14 years. In 45 schools in Cebu province targeting 8,123 eligible female pupils, 95.3%, 
94.7% and 93.3% received the first, second and third doses, respectively. Following the successful school 
-based immunization, the DOH then again planned a similar strategy in 2015. However, the 2-dosed 
quadrivalent Human Papillomavirus (HPV) mass immunization in 20 priority (poorest) provinces in 11 
regions of the country, targeting 361,856 females aged 9-10 years was changed to a community-based 
strategy following concerns by the Department of Education. The community-based HPV vaccination, was 
able to attain 81% first dose vaccine coverage and 68% second dose vaccine coverage in all provinces 
combined.  

3.1 Rationale  
The Philippine government is planning to expand the dengue vaccination to Region 7, using either a 
school-based or community-based strategy. This provides an opportunity to assess in a large number of 
participants the effect of baseline serostatus on subsequent risk for dengue.  

We propose to compare the effect of seropositive versus seronegative baseline dengue serostatus 
among Region 7 children recipients of CYD-TDV on their subsequent risk for virologically confirmed 
dengue. The results of this study will assist policymakers as they decide on how dengue vaccines may be 
introduced in other areas.  

In addition, as the WHO recommends that dengue seroprevalence be used as the important parameter 
to consider in dengue vaccine introduction, we plan to assess simpler methods in sampling and testing 
that may be used as potential alternatives to the most common standard neutralization test. Among 
neutralization tests, the plaque reduction neutralization test (PRNT) is the most widely accepted 
approach for detecting and measuring dengue antibodies but this is cumbersome, not widely available 
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and compromised by several limitations, including a wide variation in titer results in response to different 
testing conditions (19, 20). Simpler serological tests for use at the population level would be more 
practical but require further validation for this purpose.  

This study presents a unique opportunity to assess how the vaccine affects the immune responses of 

previously immune and non-immune individuals. We are attempting to identify correlates and immune 

mechanisms responsible for the variable safety and efficacy of CYD-TDV.  The previous version of the 

study protocol was based on analyzing serum antibody responses only.  We also need to analyze the B 

and T cell responses of children because serum antibodies alone provide an incomplete picture.  This is 

especially true for CYD-TDV, which is a dengue-yellow fever chimera that lacks many T cell epitopes 

present in wild-type dengue viruses.  The analysis of cellular immunity is only possible by isolating 

peripheral blood mononuclear cells (PBMCs) from whole blood.   

3.2 Re-analysis of the CYD-TDV data 
On November 29, 2018, Sanofi Pasteur, the manufacturers of CYD-TDV recommended a label change in 

the vaccine. This recommendation was based on recent analysis of data from the CYD-TDV efficacy trials 

using a newly-developed test (anti-NS1 dengue antibody) that revealed that those who had not been 

exposed to dengue virus prior to vaccination (i.e., dengue-naïve, seronegative) had a twice-higher risk of 

more severe dengue and hospitalizations compared to unvaccinated participants, regardless of age (21). 

Subsequently, WHO SAGE recommended CYD-TDV vaccination “only in individuals with a documented 

past dengue infection either by a diagnostic test or by a documented medical history of past dengue 

illness”. Considering this information, the Philippines’ DOH suspended the mass vaccination in December 

2017 until further review (22). When WHO issued their guidelines in the clinical development of dengue 

vaccines in 2012 (23), the information on varying levels of dengue vaccine efficacy and risks among 

previously dengue immune and non-immune individuals was not yet available. The rapidly evolving 

dengue and dengue vaccine knowledge base underscores that there is still much to learn in order to 

understand the mechanisms of dengue protection and risk. Studies to ascertain the immune responses 

following primary, secondary and post-secondary dengue infections must be performed. Previous studies 

have shown that primary dengue virus infections result in predominantly serotype-specific polyclonal 

neutralizing antibody responses and transient heterotypic response (24). However, secondary infections 

result in more complex mixtures of neutralizing antibodies that recognize serotype-specific and cross-

reactive epitopes (25). In the recently concluded WHO consultation, experts recommended that the 

immunogenicity and efficacy results must be interpreted together with the potential transient 

heterotypic immunity that could wane over time (26).  

In the island of Cebu, the first dose of CYD-TDV was given to ~150,000 children in the mass immunization 

program. The second and third doses were due to be given in January 2018. Due to the hold order, only 

the first dose was given.  

4 Detailed Study Design 

4.1 Study Objectives/Aims and Hypotheses  

4.1.1 Primary Objective:  

To determine the relative risk of developing virologically-confirmed dengue (outcome) among Philippine 
children who received none or at least one dose of dengue vaccine during the DOH mass dengue 
vaccination, by dengue serostatus at baseline 
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4.1.2 Secondary Objectives: 

4.1.2.1 To determine the relative risk of developing severe and/or 
hospitalized virologically-confirmed dengue among Philippine 
children who received none or at least one dose of dengue vaccine 
during the DOH mass dengue vaccination, by dengue serostatus at 
baseline 

4.1.2.2 To describe the epidemiologic trends and characteristics of 
virologically-confirmed dengue, including age, sex, residence, 
baseline dengue serostatus, previous dengue episode and serotype 
distribution among children who received none or at least one dose 
of dengue vaccine during the DOH mass dengue vaccination. 

4.1.2.3 To evaluate the potential impact of dengue serostatus prior to 
dengue vaccination on school attendance (for school-based 
immunization only)  

4.1.2.4 To assess the performance of simpler tests such as dried blood spots 
and serum IgG against current common standard, serum 
neutralization test for the assessment of dengue seroprevalence at 
the population level.  

4.1.2.5 To compare the immune response on dengue naïve and dengue 
seropositive individuals who received or did not receive the CYD-TDV 
vaccine. 

4.2 Detailed Description of Study Design  
 
To address the study objectives, we will conduct a prospective, observational cohort study integrating 
into the Region 7 school-based and/or community-based DOH dengue vaccination.  

Immediately prior to receipt of the vaccine, informed consent and assent will be obtained and blood will 
be collected. The blood samples will be stored for dengue serologic testing using neutralization test and 
commercial IgG kits. Dried blood spots will also be collected. 

In the school-based immunization, fourth graders in public schools of the study area will be followed 
prospectively for absenteeism and assessed for possible dengue fever. This design would take advantage 
of the: 1) meticulous, digitized list of the students targeted for dengue immunization that is being 
compiled by the DOH with a record of CYD-TDV doses received and 2) the real-time daily recording of 
absences taken at the public schools.  

In the community-based immunization, detailed information on the contact information from eligible 
children participants and their parents/guardians will be obtained. Explicit instructions will be provided 
on how to contact study staff if the study participants develop fever. Study staff will also check daily with 
rural health and referral hospitals staff to ensure that children participants with suspected dengue are 
captured in the study.  

In the primary cohort study, we will compare the incidence of dengue fever among vaccine recipients 
(one, two and three doses), by serologic status at baseline. The assessment of the relative risk of dengue 
infection in this cohort of children will be crucial as it will inform future use and indications of the 
vaccine.  

The cohort study will evaluate (in a larger number of participants than in the subset of the Phase 3 
clinical trials and when the vaccine is given under real public health conditions) whether previously 
dengue-unexposed CYD-TDV recipients will develop more severe episodes of virologically-confirmed 
dengue than those who are already seropositive at the time of vaccination. The challenges of a cohort 
study include the requirement for more logistic and financial support and the inability to detect rarer 
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outcomes (severe/hospitalised dengue), unless a large number of children are included. Furthermore, 
since the health care system in the Philippines is primarily fee-for-service and families can choose to 
access health care anywhere, careful tracking is needed.  

4.3 Study Outcome measure(s) 

4.3.1 Outcome Measures 

Virological confirmation will be primarily by real-time RT-PCR. (The performance of rapid test using RT-
PCR as the gold standard will be analyzed separately). Ascertainment of vaccination will be done using 
the DOH computerized school-based records (for school-based vaccination). For community-based 
vaccination, master-lists of selected communities on the vaccination information will be obtained from 
the health centers. Testing of sera for baseline dengue antibodies by neutralization test and using 
commercial IgG kits will be done later.   

4.3.2 Definitions 

The following definitions will be used for the study (Figure 1):  

• Suspected or probable dengue – any patient on whom the attending physician makes a diagnosis of 
probable dengue according to the clinical history and the physical examination (without or prior to 
laboratory confirmation) 

• Virologically-confirmed dengue (VCD) – a case of suspected or probable dengue with or without 
warning signs whose serum sample was obtained within 5 days of fever onset and whose result is 
positive for dengue by real-time reverse-transcriptase polymerase chain reaction (RT-PCR)  

• Hospitalized VCD – any VCD case admitted to the hospital or stayed in the Emergency Room for 
treatment for more than 24 hours  

• Severe dengue – any hospitalized VCD (as defined above) with severe plasma leakage, severe 
bleeding or severe organ impairment (see definition below) 

 

 

 

 

 

 

 

 

Figure 2: Schematic diagram of febrile illness suspected to be dengue fever 

 
The following definitions, based on the WHO 2009 Dengue Guidelines (5) and the DOH PIDSR will be used 
for classification. 
 
Dengue without Warning Signs  
Probable dengue: 
Lives in or travels to dengue-endemic area, with fever, plus any two of the following: 

Headache  
Body malaise  
Myalgia 
Arthralgia 
Retro-orbital pain 
Anorexia 

Nausea 
Vomiting 
Diarrhea 
Flushed skin 
Rash (petechial, Hermann’s sign) 
Tourniquet test positive  

AND 
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•Laboratory test, at least CBC (leukopenia with or without thrombocytopenia). The guideline also 
state “and/or dengue NS1 antigen test or dengue IgM antibody test (optional)”, which will not be 
included in the study. 

 
Confirmed dengue: 
•Viral culture isolation 
•PCR 
 
Dengue with Warning Signs 
Lives in or travels to dengue-endemic area, with fever lasting for 2-7 days, plus any one of the following: 

Abdominal pain or tenderness 
Persistent vomiting 
Clinical signs of fluid accumulation 
Mucosal bleeding 

Lethargy, restlessness 
Liver enlargement  
Decreased or no urine output within 6 hours** 
Laboratory: increase in Hct and/or decreasing 
platelet count 

 
Confirmed dengue: 
Viral culture isolation 
PCR 
 
Severe Dengue 
Lives in or travels to a dengue-endemic area with fever of 2–7 days and any of the above clinical 
manifestations for dengue with or without warning signs, plus any of the following: 
•     Severe plasma leakage, leading to:  
Shock  
Fluid accumulation with respiratory distress  
 

• Severe bleeding 
 

• Severe organ impairment 

Liver: AST or ALT  1000 
CNS: e.g., seizures, impaired consciousness 
Heart: e.g., myocarditis 
Kidneys: e.g., renal failure  
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4.4 Detailed Description of Study Population 
The study will be conducted in selected areas of Region 7. (Figure 3). 

 
Figure 3: Map of Region 7, including the provinces of Cebu, Bohol and Siquijor 

 

For the study, for the school-based immunization, the population under surveillance will be pupils who 
are enrolled in the 4th grade in selected public schools in Region 7 during the specified school year and 
aged 9 years or older and/or children belonging to the specified age groups and residents of targeted 
areas of the DOH dengue mass vaccination (for community-based immunization).  

We aim to recruit at least 1,702 eligible children into the cohort study (see Section 8.1.2 for sample size  

Eligibility Criteria 

Children eligible to receive CYD-TDV in the DOH dengue mass immunization program will be included in 
the study. These are children aged 9 years or older who were enrolled in the 4th grade in a public school 
in Region 7 during the school year 2016- 2017.  

4.4.1 Subject Inclusion Criteria 

• Provide signed informed consent and assent (as applicable)  

• Be a resident of the selected study area in Region 7  

• For school-based immunization: Be enrolled in the 4th grade in a public school during the specified 

school year for dengue vaccination and aged at least 9 years OR 

• For the community-based immunization: Be a child belonging to the specified age group and resident 

of the targeted communities of the DOH dengue mass immunization  

• Be eligible to receive dengue vaccine during the DOH dengue mass immunization in 2017  
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4.4.2 Subject Exclusion Criteria 
• Any subject whose parent/guardian refuse to provide informed consent and/or assent 

• For school-based immunization: Children who are not enrolled in the 4th grade in a public school 
in Region 7 OR 
For the community-based immunization: Children who do not belong to the specified age groups 
and not residents of the targeted communities 

• Children <9 years old 

• Children with history of bleeding disorder 

• Any subject previously enrolled in a dengue vaccine clinical trial 

5 Study Procedures 
Prior consultations with the National, Regional and Local Offices of DOH and DepEd including local 
government units (LGU) will be conducted to ensure their participation and commitment. For school-
based immunization, meetings with parents and teachers will be conducted to ensure that the 
community understands the purpose and agree to the conduct of the study. All eligible children will be 
encouraged to participate. 

5.1 Recruitment Procedures 

Children from selected areas and/or pupils from public schools located in Region 7 will be included in the 
study. The area will be chosen for the cohort study based on the proximity to the hospital included in the 
study and effective coordination between DepEd and DOH in the region. Permissions from the local 
Department of Education offices as well as school, hospital and LGU officials will be obtained.  

For school-based immunization, the study objectives and procedures will be presented during Parent-
Teachers Association meetings. A list of the target population (fourth grade public school pupils) 
compiled by the DOH will be the source document and used as the baseline census.  

For community-based immunization, in coordination with the LGU, initial meetings with target 
participants and their guardians to explain the study procedures will be organized. These meetings will be 
timed together when the LGUs inform the communities of the DOH mass dengue immunization. 
Informed consent and assent will be obtained prior to study recruitment. A list of the targeted population 
will be prepared by the LGUs and will be used as the baseline census.  

5.2 Randomization and Blinding Procedures 
The study is an observational study; no random assignment to interventions will be performed. The 
laboratory personnel will be blinded as regards the vaccination status of the subjects.  

5.3 Study Procedures 
Children aged 9 years or older who are enrolled in the 4th grade in selected public schools during the 
specified school year and/or residents belonging to the targeted age groups in the selected areas of the 
DOH dengue mass vaccination are eligible to participate in the study.  

Informed consent will be obtained prior to blood draw, just before vaccination.  A few drops of blood will 
be placed on filter paper and the rest of the blood will be processed to obtain sera, stored and later tested 
for baseline serologic status by neutralization test and using commercial IgG kits (see below). Blood 
samples on filter paper will be air dried for at least 3 hours, protected by glassine paper and stored in a 
sealed bag with desiccant at 4oC.  Serum samples will be processed as described (see below). Batch 
shipment of dried blood spots and serum samples to UPM-NIH for storage will be done weekly. Only 
designated study personnel will have access to the specimens. These will be sent later to a designated 
laboratory facility following appropriate shipping procedures.  
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Participants will be under fever surveillance for the duration of the study. Once a participant is confirmed 
to have fever and is suspected to have dengue, the participant will be asked to confirm their consent and 
assent prior to continued study procedures as follows:   

• The patient and his/her caregiver will be interviewed by trained study personnel who will complete 
the Case Report Form (CRF). A sticker with a QR or bar code will be attached to the respective 
patient’s CRF.  

• Blood will be obtained from each subject for dengue rapid test and RT-PCR. Specimens will be labeled 
with the subject’s initials and subject number and attached to a laboratory request form with an 
affixed QR or bar code. Dengue rapid tests will be performed in the hospital by trained study staff 
and the results will be shared with the clinicians managing the case.  

• The patient’s physician will manage him/her according to hospital/national dengue management 
guidelines. 

• Trained study personnel will follow the case and record his/her course and outcome.  
• Stored blood obtained prior to vaccination will be tested using neutralization test for all dengue 

serotypes (as well as other flaviviruses, if funding allows) later for their baseline serologic status.  

5.3.1 Cohort follow up 

For the school-based immunization, surveillance for fever will be conducted in the schools.  The 
schoolteachers will be called or sent a text message every other day during school days for pupils who 
are absent in schools by the study nurses. The fever surveillance is based on absenteeism, which is 
routinely checked daily in schools. School absence will trigger a telephone call and possibly a home visit, 
(blood will be obtained for RT-PCR and other tests, if reason for absenteeism is a febrile illness) and 
followed-up.  

For the community-based immunization, guardians will be instructed to contact the study staff directly 
when the participant has fever. Contact information of the study staff will be provided to all participants 
and guardians. At the same time, study staff will monitor clinic visits in the health centers and 
consultations or admissions to the local hospitals.  

Informed consent and assent, as appropriate, will be confirmed prior to study procedures when the child 
has fever. The febrile patient will be advised to visit the nearest RHU or hospital for assessment. The 
study nurse will go to the health facility where the patient is seen. If he/she is a suspected dengue case as 
assessed by the physician, the study nurse will collect the required information in the CRF and blood 
specimen for dengue tests. Results of the dengue rapid test will be provided to the parent/caregiver. The 
subject will be followed in participating nearby surveillance hospitals included in the area where the 
vaccination will take place. If the subject is brought to a hospital that is not part of the study, the medical 
records of the child will be requested from the hospital, after ensuring that the necessary consent has 
been obtained from the parent/guardian. 

5.3.2 Sample collection for febrile cohort patients 

Two samples will be obtained from patients who are suspected dengue cases: 1.  The first sample will be 

identified as “acute sample”. This will be obtained ideally within the first 5 days of illness as they are 

likely to be positive during the first 5 days of fever. 2. The second sample will be identified as the 

“convalescent sample”. This follows the recently released DOH Administrative Order (AO) 2018-004 

(Interim Guidelines on the Surveillance of Adverse Events among Dengvaxia Vaccinees (AEDV 

Surveillance).  This will be obtained at least 5 days after drawing the acute sample or prior to discharge, 

whichever comes later.  

Blood collection will be done according to the local guidelines. 5 ml will be collected for each sample (i.e. 
study sample for testing using a rapid dengue test and RT-PCR). Immediately after the blood draw, the 
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study personnel will affix a label to the tube with the sampling date, subject initials and subject 
identification number. 
 
For the “acute samples”, blood specimen will be transferred into at least three aliquots. One aliquot will 

be tested using a rapid dengue test in study hospitals by trained study staff. The second aliquot may be 
stored at 2o to 8o C and should be shipped to RITM within 5-7 days from sample collection. A third aliquot 
will be sent to University of North Carolina (UNC) for possible sequencing of DENV virions. A fourth 
aliquot will be sent to UPM-NIH for storage and IgM/IgG Capture ELISA. 
 
For the “convalescent samples”, specimen will be apportioned into three aliquots. Sera will be initially 

stored at 2o to 8o C and should be shipped to UPM-NIH within 5-7 days from sample collection. The first 

aliquot will be tested for IgG/IgM capture ELISA. The second aliquot will be kept at UPM-NIH for storage. 

The third aliquot will be sent to UNC. In addition to acute RT-PCR and rapid test diagnostics, IgM/IgG 

serology of sera taken at the acute and convalescent stage provides evidence of seroconversion of 

immune response following dengue virus infection. This information can corroborate PCR results in 

addition to providing further information on dengue virus infections that are false negative by PCR 

testing. 

Any leftover specimen for both the acute and convalescent samples will be used for future studies and 
stored at UPM-NIH for fifteen (15) years after the end of this study. After this period, specimens will be 
destroyed according to local guidelines. Additional consent will be obtained from the parent for storage 
and future use of these samples. Only the Principal Investigator and designated study personnel will have 
access to these specimens.  

 

5.3.3 Sample Collection for Annual Bleeding of the Cohort  

Annual bleed from the time of initial collection of baseline blood sample of cohort patients will be 

conducted over the duration of the study. The first annual bleed will be done at least 6 months from the 

time of the baseline blood draw. The major focus of this procedure is to define antibody response to the 

dengue vaccine to identify correlates and mechanisms of protective immunity.  

Once informed consent is obtained, approximately 5 mL of blood will be drawn from the child. Blood 

collection will be done according to the local guidelines. About half of the sample will be processed in the 

same manner as described above for IgG/IgM capture ELISA and storage, while the remaining blood 

sample will be sent to UNC for further testing including, but not limited to neutralization tests, depletion 

assay as previously described (27) and possible transcriptomic and other genetic analysis to further 

understand the immune response to dengue infection. 

During the first annual bleed, at least 100 children (but no more than 300) will be invited for the 
assessment of B-cell and other cellular immune responses. These children will be bled annually, hence 
they should have no plans of migrating out of the study areas in the next 4 years. The convenience 
sample of at least 100 children will be asked to return to the designated phlebotomy areas in the study 
sites separately during the annual bleed due to the volume of blood that will be drawn.  20 ml is the 
minimal volume necessary for obtaining sufficient PBMCs for T and B cell studies. Due to the differential 
effects of baseline dengue serostatus on vaccine efficacy, the children will be chosen based on the results 
of their baseline dengue serostatus by ELISA. This will include at least 70 baseline seronegative children 
who are vaccinated, at least 10 baseline seronegative children who are unvaccinated, at least 10 baseline 
seropositive children who are vaccinated and at least 10 baseline seropositive children who are 
unvaccinated. Peripheral blood mononuclear cells (PBMCs) will be isolated using density centrifugation 
techniques as previously described (28). Briefly, 20 ml of blood will be drawn from the children in sodium 
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heparin tubes. PBMCs will be purified by density gradient centrifugation, resuspended using FBS 
containing 10% dimethyl sulfoxide, and will be cryo-preserved in liquid nitrogen. Specimens will be tested 
for T-cell and B-cell specific immune responses as previously described (25, 29-31). PBMC isolation will be 
performed in a designated facility in Cebu.  

5.4 Data Collection Tools 

5.4.1 Case Report Form 

The following variables will be collected for all with suspected dengue. Vaccination history will be 
confirmed against the electronic list of children who received the dengue vaccine in the DOH program.  

Table 4. Variables to be collected 

Patient Information Clinical Information 
 

Laboratory & Vaccination 
Information 

• Surveillance site 

• Date of admission 

• Name 

• Address 

• Mobile/telephone 

• Age 

• Date of birth 

• Gender 

• 4Ps (NHTS) 
household 

• Socioeconomic  

• Environmental 
 

• Anthropometrics 

• Number of days with fever  

• Temperature 

• Blood Pressure 
• Excessive/Persistent vomiting 

• Severe abdominal pain 

• Mucosal bleeding 

• Lethargy and restlessness 

• Petechiae or purpuric rashes 

• Hematochezia or melena 

• Difficulty of breathing  
• Rash 

• Other physical findings 

• Laboratory tests: CBC, AST, 
ALT, creatinine, Chest X-ray 

• Admitting diagnosis 

• Final diagnosis 

• Disposition (discharged or 
death)  

• Length of hospital stay 
(days) 

• Date blood specimen 
collected 

• Rapid test result 

• RT-PCR result and 
genotype 

• Specimen condition 
(volume, icepack 
condition, container 
type) 

• Vaccination history 

• Dates of vaccination 

 

5.4.2 Laboratory test for baseline dengue serostatus determination 

Sera will be tested for neutralizing antibodies using previously described tests (32-34). Briefly, for PRNT, a 

monolayer of LLC-MK2 kidney cells will be infected with 30–50 plaque-forming units of DENV in the 

presence of four-fold serial dilutions of heat-inactivated sample on a 12-well plate. For each dilution, the 

number of virus plaques was counted and compared to the number of plaques in a control where no 

sample was added. Current reference strains will be used. High throughput neutralization tests (34) 

validated against the PRNT may also be used following WHO guidelines (32). 

Neutralization test is time-consuming and resource intensive, as such, the samples will be stored and 

tested at a later date. The performance of neutralization test requires experienced laboratory personnel 

in laboratories with set-up for the test and up to a maximum of 40 specimens may be tested per week. 
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Commercial IgG test kits will be chosen based on recommendations of dengue experts, and will be 

performed based on manufacturer’s recommendations.   

To assess the utility of the dried blood spot against neutralization test, dried blood spots will be collected 

and stored at UPM-NIH. Dried blood spots will be eluted with phosphate buffered saline containing 

0.05% Tween 20 and agitated at 300 rpm overnight at 4oC. DBS eluates will be centrifuged to remove 

debris before the eluates are collected and stored at -20oC until assayed.   

5.4.3 Laboratory tests for virological confirmation of dengue 

5.4.3.1 Reverse Transcriptase Polymerase Chain Reaction (RT-PCR) 

Total nucleic acid will be extracted from the serum samples using the QIAmp Viral RNA kit (QIAGEN, Inc., 
Valencia, Calif.) kit according to the manufacturer’s protocol. The Dengue detection and serotyping of the 
serum samples will be done using the Simplexa Dengue assay (Focus Diagnostics, Cypress, CA, USA). The 
assay is a real-time RT-PCR that distinguishes serotypes, using two-reaction mixture, Dengue 1 and 4 in one 
reaction, and Dengue 2 and 3 in another reaction. Bi-functional Scorpion-based fluorescent probe-primers 
together with reverse primers will be used in this method to amplify NS5, NS3, NS5, and capsid genes of 
DENV-1, DENV-2, DENV-3, and DENV-4, respectively. Also, an RNA internal control (RNA IC) will be included 
to monitor the RNA extraction process and to detect RT-PCR inhibition.  

Briefly, two reaction mixes (1 & 4 and 2 & 3) will be prepared according to the manufacturer’s instructions. 
These mixes consist of serotype-specific primers mixes, Taq Polymerase, and RT enzyme. Five microliters 
of the reaction mixes will be added into designated wells of Universal Disc (3M Focus Diagnostics) followed 
by the addition of 5 ml RNA samples, Molecular Control (MC, consisted of inactivated dengue virus 
serotypes -1, -2, -3, and -4), and No Template Control (NTC). Following the sample addition step, wells will 
be sealed and the disc will be then inserted into the 3M Integrated Cycler real-time RT-PCR instrument 
(3M-Focus Diagnostics). Samples will run using pre-programmed conditions set by the manufacturer. Data 
collection and analysis will be performed using Integrated Cycler Studio Software version 4.2. The criteria 
for valid detection are as follows: the positive detection of MC, negative detection of NTC, and the presence 
of RNA IC amplification curve in negative samples. Samples will be reported as positive for DENV infection 
when the Ct value of each serotype was ≤ 40.0, and ≠ 0.  

5.4.3.2 Loop-Mediated Isothermal Amplification (LAMP) Assay  

The LAMP Assay is a rapid, highly specific single step nucleic acid amplification and detection technique 
that has been used in the testing for various pathogens in different specimens (35). Biotek-MTM Dengue 
Aqua Kit is a miniaturized LAMP assay that detects dengue virus infections. Briefly, extracted RNA is 

incubated to 63C in reaction tubes for one hour, followed by incubation at 80C for two minutes to stop 
the reaction. SYBR green dye is then added to the reaction mix before viewing using the Viewpoint LED 
transilluminator. Based on a pilot study of 119 clinical samples, the kit is 85.1% sensitive and 80% specific 
when the test is done during the first seven days of illness. Sensitivity improves to 92.3% when the test is 
done during the first 3 days of illness when compared to PCR. Currently there are more than 100 
personnel trained to perform the test in 70 hospitals and rural health units. The LAMP test is included in 
this study to provide immediate preliminary results for clinical use. The performance of LAMP using RT-
PCR as the gold standard will be analyzed separately 
 
The Biotek-MTM Dengue Aqua Kit is part of the “Lab-in-a-Mug Project,” wherein all diagnostic kits are 
integrated and miniaturized in an isothermal unit as small as a “mug” which functions as a multi-
infectious disease diagnostic device similar to a portable laboratory. The “Lab-in-a-Mug” was 
conceptualized, designed, and piloted by Filipino scientists at the Institute of Molecular Biology and 
Biotechnology, National Institutes of Health, University of the Philippines Manila. 
 



 
 

 19 

5.4.3.3 NS1 antigen detection 

 
If the LAMP cannot be optimized in the study sites, another rapid test will be used. NS1 antigen detection 
kits that are locally available (e.g. SD Bioline Dengue NS1 Ag) will be used. The results will be provided to 
the parents/guardians.  
 

5.4.4 Laboratory tests for PBMCs 

From the PBMCs, we will isolate CD4 and CD8 T cells to determine the frequency of cells recognizing 
specific peptide epitopes on DENV, yellow fever and other related flaviviruses.  We will also characterize 
the functionality of different antigen specific T cell subsets.  These results will be compared and 
contrasted with known T cell responses to natural dengue virus infections and other flavivirus vaccines. 

From the PBMCs, we will also immortalize memory B-cells by EBV transformation.  The memory B cells 
will be profiled to determine the frequency and specificity of DENV reactive clones.  In particular, we will 
focus on clones producing antibodies directed to prM, E and NS1 antigens.  Antigen specific B cells will be 
further characterized to identify clones producing functionally neutralizing antibodies.  The B cell and 
antibody repertoire in vaccinated children will be compared to the known repertoire in individuals who 
have been naturally infected DENVs or vaccinated with attenuated flaviviruses.  

5.5 Quality Assurance/ Quality Control of Data and Collection 
Study coordinators and nurses will be responsible for the completeness, validity, consistency, timeliness 
and accuracy of study data. The study coordinators will create source document templates for the study 
that are designed to ensure that there is thorough documentation of all procedures required by the 
protocol at each study visit. Study coordinators and nurses record data on these source documents in 
accordance with the internal standard operating procedures. Paper case-patient report forms will be 
stored in secure, locked cabinets to which only staff have access.  Original CRFs will be initially kept on-
site.  At least once per month, the overall project coordinator will visit the surveillance site and review all 
completed forms.  Forms that have missing data will be reviewed to determine the reason why the data 
is missing.  If the coordinator determines that it is possible to recover the data, the site nurses will 
attempt to obtain the missing information.  All reviewed, completed CRFs will be transported to a central 
data processing center in the ICHHD and stored in a secure, locked cabinet.   
 
At the central data processing centers in the sites, all data will be entered into an electronic database.  
Records from the evaluation will be stored in the Institute of Child Health and Human Development 
(ICHHD); duplicate copies will be stored in the Hospital Surveillance office. Original records in ICHHD will 
be kept for 5 years after evaluation completion then destroyed. Duplicate records in the hospital will be 
destroyed after evaluation closure and all originals have been transferred to ICHHD. 
 
Coordinators will also be responsible for recording data on the electronic data capture system that will 
be developed for the study. The study coordinators and the data manager are responsible for 100% 
quality control (QC) of source documents at each site. QC involves checking for completeness and for 
compliance with source documentation standards as well as crosschecking data in the data entry 
program and the source documents to ensure accuracy and consistency. The data management staff is 
responsible for ensuring that the data are stored and the website is functioning. Data from the study will 
be available online and maybe viewed by the study coordinators and investigators remote from the study 
site. The website will be username and password protected, both of which are assigned by the 
administrator to responsible study staff. Data on the website will be reviewed regularly to ensure that 
the data entered is correct. The website will be maintained by specific study staff who continually 
monitors the integrity of the system and the server. Data managers must participate in project 
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management meetings. At each site the study nurse is designated and trained to serve as back up to the 
data manager. 

 
Furthermore, the monitor will assess the compliance of the local staff by cross-checking the data entered 
in the forms, the program and the laboratory entries. Data cleaning will be regularly performed by the 
Data Management staff. 

5.6 Reasons for and Handling of Withdrawals 
All subjects who withdraw consent will be discontinued from participating. As much as possible all study 
subjects will be followed until outcome is obtained. The study nurse will follow up all patients until an 
outcome is obtained, if the subject is hospitalized.  

5.7 Termination of Study  
The following are criteria for possible premature study discontinuation: 

• At the discretion of the, UPM Research Ethics Board, investigators (see halting rules below)  

• Request by the participant to withdraw. 

6 Protection of Human Subjects/Ethical Considerations 

6.1 Ethical Standard 
The safety of research participants is foremost. The study will be conducted according to the 2013 
Declaration of Helsinki and all local rules and regulations. The study will be submitted to the UPM 
Research Ethics Board (UPM-REB) for ethical approval. Additional ethical approvals may be required by 
participating hospitals. The study will comply with the Data Privacy Act of 2012.  

6.2 Human Subjects Considerations 

6.2.1 Potential Risks 

Potential risks to the participants are minimal and may involve risk during blood draw and potential 
breach of data privacy. Prior to vaccination, blood will be drawn from potential vaccinees. This will be 
used to assess their baseline dengue serologic status. Febrile subjects will only have additional blood 
drawn for acute and convalescent sample, annual and PBMC bleed. The venipuncture procedure may 
cause temporary pain, anxiety and discomfort to the subject. The puncture sites may lead to local 
swelling and tenderness. The site may also rarely be a source of infection. These risks will be minimized 
as only trained personnel observing standard aseptic techniques will perform the procedure. Data that 
will be collected from the subjects will include information for dengue suspects. 

6.2.2 Protections Against Risk  

The study, including all study procedures and its potential risks and benefits, will be explained to the 
subject and the subject’s parent or guardian through the informed consent process. The study 
procedures will only be performed after informed consent/assent is obtained. 
 
All the necessary guidelines in compliance with the UPM-REB procedures and guidelines will be followed 
to protect patients if they are entered into the study. The privacy of patients will be respected and 
confidentiality of data will be maintained. Only relevant study staff will have access to subject data during 
the study period. Patients found to have other illnesses aside from dengue will be referred to health 
authorities for management. 
 
Data from the parents and the subject will be collected by study personnel. They will be trained to collect 
information in a respectful and sensitive manner. We will follow strict eligibility criteria for all study 
patients, and will not perform or repeat unnecessary testing. Prior to the blood draw, the procedure will 
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be explained to parents and to the child so that they know how the procedure will be performed. All 
blood draw procedures will only be performed by trained personnel following strict standard techniques.  

 
Access to the specimens collected in this study will be limited to staff involved in the study. Specimens 
collected during the study will be stored and used in the future for other tests. Permission from the 
parents and study participants will be obtained during the informed consent process, before the 
specimens will be stored for later use for other tests not included in the study. Ethical approval is 
required for use of specimens in other studies and will be obtained from UPM-REB if specimens will be 
used for this purpose.  

6.2.3 Potential Benefits 

In the cohort study, subjects from the cohort who have febrile illness will have free dengue diagnostics 
tests (LAMP as above).  

6.2.4 Remuneration 

There will be no remuneration for the subjects’ participation, except for the annual and PBMC blood 
draw.. Subjects will be given a small token during the baseline blood draw. They will not incur any 
additional cost to participate in the study. In the cohort study during fever surveillance, if study 
procedures (blood draw for dengue rapid tests and RT-PCR) will be done in the nearest healthcare facility 
(health center or hospital), all travel costs incurred by the subjects will be paid by the study. During the 
annual bleed, a renumeration of Php300 will be given to all cohort participants and their travel costs will 
be reimbursed by the study. For the subset of children for PBMC blood draw, since this will require 
additional visits, additional informed consent for the blood draw will be obtained. A remuneration of 
Php1,000 will be provided to each child who will participate in the PBMC blood draw.  
 
The study will not pay for the hospitalization or any diagnostic or therapeutic expenses incurred during 
hospitalization other than the diagnostic tests for dengue (rapid test and RT-PCR). However, if there are 
tests (such as AST, ALT and creatinine) requested by the attending physician and this will assist the study 
team in assessing if the patient is a severe dengue case, that the patient cannot pay or the hospital does 
not provide for free, these tests may be paid by the study. All diagnostic and therapeutic interventions 
will be decided upon by their healthcare provider based on the prevailing standard of care. 

6.2.5 Privacy and Confidentiality 

Every effort will be made to maintain the confidentiality of all data collected.  Case report forms and data 
files will be kept in secured areas at the study site. Physical access to these areas will be restricted to only 
those involved with the study.  
 
Each study participant is assigned a unique study number. A document that contains their coded study 
number and names will be kept in a separate file.  Their names will not appear in the data bases that are 
shared between staff such as those for validation and data analysis.   
 
Information will be stored in password-protected files that can only be accessed by assigned study 
personnel. Electronically transmitted data will be secured as described above.  Clinic forms that contain 
personal identifiers (the patient’s name, address, phone numbers and other identifiers that will permit 
study personnel to perform a phone call or a home visit for those included in the cohort study) will be 
maintained at the sites in secured file cabinets to which only study personnel have access. Only 
authorized personnel will have permission and ability to access the data.  The patient’s case report form 
will be labeled only with the patient’s study number.  
 
Access to the computer data files will be restricted.   Those authorized to examine the databases will be 
supplied with passwords for access. At the end of the study, paper forms (without personal identifiers) 
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will be filed and stored in locked cabinets in a secure location in UPM-NIH. The electronic files will be 
stored in discs (DVDs) that will be stored in a secure location at UPM-NIH together with the paper forms. 

6.2.6 Vulnerability 

The study population belongs to a vulnerable group. All measures will be observed to protect their rights. 
Before any study procedures, an informed consent and assent (as applicable) will be obtained. Measures 
will be instituted to minimize possible risks from any study procedure, in particular blood draw. The 
privacy and confidentiality of their data will be protected. It will also be emphasized to the potential 
subjects and their parents or guardians that participation is voluntary and their decision to participate or 
not will not in any way affect the services they get from their respective healthcare providers and from 
their schools. 

6.2.7 Recruitment 

For the cohort study, the population under surveillance for the school-based immunization will be 
children aged 9 years or older who are enrolled in the 4th grade in public schools during the specified 
school year and/or for the community-based immunization, children in the specified age group in 
targeted areas for the DOH dengue mass immunization. The cohort will consist of children who are 
residing in selected areas of Region 7. The site was chosen based on the number of eligible population, its 
accessibility to the hospital included in the study. 
 
All eligible children will be invited to join the study during one of the PTA meetings of the schools or 
during one of the meetings organized by the LGUs. We will inform them of the need for written consent 
for all potential subjects to participate in the baseline blood draw and prospective surveillance. 
Furthermore, for the school-based surveillance, absenteeism is regularly checked in schools. Only 
children who will be absent in schools for more than 2 days will be contacted by a study nurse to ask if 
they have fever. Pupils in selected schools will be under fever surveillance during the study period and 
those who fulfill the criteria for suspected dengue will be invited to participate and undergo further study 
procedures. Written informed consent and assent will be obtained at this time. 

6.3 Informed Consent Process 
An overview of the study including the purpose, the inclusion criteria, the study procedures and the 
voluntary nature of participation will be presented during Parent-Teachers Association (PTA) meetings 
and during the meetings organized by the LGUs for vaccination. We will inform parents and guardians 
about the baseline blood draw followed by a fever surveillance.  For school-based immunization, this 
surveillance is anchored in the checking of pupils’ attendance by teachers and that during the study 
period they may receive a phone call or home visit when their son or daughter is absent from school. 
Emphasis will be placed on why the baseline blood draw and surveillance are important and what 
questions will be asked during these calls or home visits. The list of the target population (fourth grade 
public school students) compiled by the DOH will be the source document and used as the baseline 
census. For the community-based surveillance, parents and guardians will be asked to contact the study 
staff if the child participant has fever of more than 2 days and proceed to the local health center or the 
local hospital, as necessary. At the same time, study staff will monitor consultations in the health centers 
and hospitals for fever.  
 
Written informed consent will be obtained from one of the parents or from the guardian of the eligible 
child in the study. In addition, following the National Ethical Guidelines, documentation of verbal assent 
will be done for eligible children aged 7 to less than 12 years of age. A written simplified assent will be 
obtained from eligible children aged 12 years to less than 15 years of age. For eligible 
children/adolescents aged 15 years to less than 18 years of age, the potential participant will co-sign the 
informed consent form signed by the parent/guardian (36). Prior to their use, the informed consent and 
assent forms will have a written approval from the University of the Philippine Manila-Research Ethics 
Board (UPM-REB). Please refer to the informed consent and assent forms (Annex C). 
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The informed consent and assent process will be performed in the school where the eligible child will 
receive the vaccine.  
 
Eligible children and parents/guardian will be given the approved informed consent form (ICF) and assent 
form to read. The ICF and assent forms will be written in the language understandable to the subject 
and/or the parent/guardian. The study staff of the site will explain to them the study as well as the 
procedures included in the study. The explanation will emphasize the following: 

• An overview of the study including the purpose of the study 

• The procedures the subject has to undergo as part of the study. This includes the blood draw prior to 
the receipt of the vaccine. 

• The voluntary nature of the study emphasizing that they can withdraw for whatever reason anytime 
during the study without fear of this decision affecting the standard medical care received from the 
health centre or the services they get from their schools. They can also still receive the vaccine even 
if they do not have their blood drawn. 

• Confidentiality will be observed throughout the study. Only study staff will be aware of their 
identities and their respective data.  

 
The potential subject and his/her parent or guardian will be given time and opportunity to ask questions 
and be given answers to their satisfaction. If they agree to be part of the study, they will sign and date 
two ICFs and if applicable two assent forms. One form will be kept by the study team and the other will 
be kept by the subject or parent. All study procedures will only be performed after the signing of the ICF 
and if applicable, the assent form. If they refuse to be part of the study, the vaccine will still be given.  
 
The following are special circumstances in obtaining ICF. 

• Illiterate parents/guardians of eligible children should have an impartial literate witness who will 
affirm through his/her signature that the parent/guardian of a potential subject gave his/her 
informed consent. The illiterate parent/guardian of the subject should affix his/her thumbprint in the 
ICF as well. 

• For parents of potential subjects with cognitive impairment, the guardian of the child will have to 
sign the informed consent for him/her. 

 

During the fever surveillance, once a child from the cohort is ascertained to have febrile illness, a study 
staff will make a home visit. During the home visit, informed consent will be confirmed prior to any 
further study procedure, including obtaining data. 
 
The procedures for the informed consent process are the same as those described in Section 7.3.1.  

6.4 Safety Oversight Plans  
The study will assess the impact of baseline dengue serologic status on subsequent dengue infection 
after receipt of CYD-TDV, which is approved by the Philippines FDA for commercial use. This is an 
observational study that will not require a Data Safety Monitoring Board.  
 
During the fever surveillance for the cohort study, we will refer, when appropriate, any suspected dengue 
cases to the corresponding health center or hospital. We will also report any observed Adverse Events 
Following Immunization (AEFI) through the Philippine Integrated Disease Surveillance and Response 
(PIDSR) system, when applicable.  
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6.4.1 Procedures for recording and reporting Adverse Events (AE) and 

Serious Adverse Events (SAE) 

No medications or biological agents will be given to the subjects during the study. However, we will be 
following up children who are eligible to receive a commercially available dengue vaccine from a 
government program.  
 
All febrile illnesses among the children will be followed. Since children will be followed following dengue 
vaccination, such febrile illness may qualify as an AEFI.  As such, the study staff will report the event, 
following the AEFI surveillance of the government. The staff will refer the child to the nearest health 
center or hospital for standard health care.  
 
The study will draw blood for rapid dengue test and RT-PCR. Possible risks from the blood draw have 
been discussed in Section 7.2.1. Potential Risks. Children will be observed for 30 minutes after the 
procedure to document any adverse effects. Any adverse event following a blood draw procedure will be 
recorded in the case report form.  All adverse events resulting from the blood draw will be given 
standard medical care either from the study staff (nurse) or from healthcare staff of the school, the 
hospital or health center where the procedure was done. Follow up of those who have adverse events 
will be conducted for the next 24 and then again at 72 hours, until resolution of symptoms. 

7 Statistical Considerations and Data Analysis  

7.1 Sample Size and Power Calculation(s) 
The relative risk for symptomatic dengue among seronegatives compared to seropositives is unknown. 
Hadinegoro et al (11) showed that the relative risk among seronegatives for hospitalized dengue for 
children aged 9 years and older ranged from 3 to 3.7. To assess the impact of baseline dengue serologic 
status among recipients of CYD-TDV against symptomatic virologically-confirmed dengue among children, 
sample size is driven by the proportion of dengue seropositives at baseline (70%), proportion of 
seronegatives who develop virologically-confirmed dengue, relative risk of any virologically-confirmed 
dengue of at least 3.5 and 20% loss to follow-up or non-participation. We will attempt to continue follow-
up of school dropouts, but this may be significant in this cohort since it is estimated that in 2013 ~6% of 
5-15 year old children in Region were out of school (37), we adjusted an additional 6% for possible school 
dropouts until senior high school, and with 80% power and alpha of 0.05, we would need to follow at 
least 1,702 pupils (Table 3). 

Table 3. Sample size requirements based on varying dengue seronegative participants and risks of 

dengue, assuming 80% power, alpha is 0.05 

% Seronegative Risk Sample size 

20 3 3239 

25 3 2671 

30 3 2299 

20 3.5 2412 

25 3.5 1981 

30 3.5 1702 

 

7.2 Final Analysis Plan 
Figure 3 summarizes the plan for analysis. Demographic, environmental and socioeconomic variables will 
be compared between seropositive and seronegative at baseline vaccine recipients with both bivariate 
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analysis and multivariable regression models.  
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where:  

• I = incidence 

• sero+ = participants seropositive at baseline 

• sero- = participants seronegative at baseline 

• RR = relative risk 

Figure 4. Plan for analysis 

8 Data Dissemination Plan and Knowledge Transfer 
The results of the study will be presented to policymakers, physicians and other health care professionals 
through meetings with stakeholders, conference presentations and publications in reputable journals. 
Since the Department of Health is a collaborator, the results from the study will be used to support 
guidelines and policy development.  
 
The data generated as well as all specimens obtained in the course of the study will belong to the 
investigators. The Principal Investigator will ensure that all investigators have access to draft publications 
and presentations prior to finalization. All personal identifiers will be removed prior to transporting data 
for analysis. 

9 Detailed Timeline 
Please see next page for the Gantt chart 

10 Archiving 
All study documents will be stored in UPM-NIH until the end of the study. Temporary storage in locked 
cabinets will be made available in secure sites in or near the local hospitals for each site prior to transport 
to UPM-NIH. Study documentation includes all CRF, workbooks, laboratory reports, source documents, 
monitoring logs, investigators correspondence, Ethics Committee / regulatory documents (e.g., 
confidentiality agreement, signed protocol and amendments; specimen list, shipping documents, etc.), 

All children presenting for vaccination 

venipunctured for dengue test 

Vaccinated (at least 1 

dose) dengue seropositive 

children  

Vaccinated (at least 1 

dose) dengue 

seronegative children  

A: Ill children 

with dengue 

C: Ill children 

with dengue 

B: Children 

without dengue  

D: Children 

without dengue  
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and any other reports or records of procedures performed in accordance with the protocol and study-
specific Standard Operating Procedures (SOP). 
 
In addition, the study will comply with specific local regulations/recommendations as regards patient 
record retention after completion. The original recording of study-related observations will be retained 
as the source document for 5 years. 
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Figure S1. Scatter and boxplot of PanBio dengue IgG indirect ELISA index value results 
compared with focus reduction neutralization test classification into naïve, monotypic and 
multitypic (n=1,961)

Kruskal-Wallis, p<0.0001

p<0.0001p<0.0001

p<0.0001
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Area Under the Curve = 0.98 (95% CI: 0.97, 0.99)

Figure S2. Receiver Operating Characteristic (ROC) curve showing the optimal cut-off point of 
the PanBio dengue IgG indirect ELISA index value using focus reduction neutralization test as 
the reference standard. The optimal cut-off point = 0.859 for IgG ELISA index value was 
identified by distance (D) from the perfect point (0, 1) of the ROC graph and the height (Y) of 
the cut-off point above the diagonal line. (n=1,961)
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Table S1. Final interpretation of samples that tested positive by PanBio dengue IgG indirect 

ELISA but negative by focus reduction neutralization test  

IgG ELISA  
index 
value 

Focus reduction neutralization test 

% Neutralization at full dilution 

Final interpretation 

DENV1  DENV2  DENV3  DENV4  ZIKA  JE  

2.749 <20 <20 <20 <20 <20 <10 
Dengue, Zika and JE virus 
naïve 

2.8542 <20 <20 <20 <20 <20 <10 
Dengue, Zika and JE virus 
naïve 

1.4633 <20 <20 <20 <20 <20 <10 
Dengue, Zika and JE virus 
naïve 

1.1345 <20 <20 <20 <20 <20 <10 
Dengue, Zika and JE virus 

naïve  

1.6167 <20 <20 <20 <20 1013 <10 Zika virus positive 

1.9548 <20 <20 <20 <20 275 <10 Zika virus positive 

1.3914 <20 <20 <20 <20 >640 64 Zika virus positive 

1.0398 <20 <20 <20 <20 <20 56 JE virus positive 

1.3122 <20 <20 <20 <20 <20 58 JE virus positive 

1.5324 <20 <20 <20 <20 549 281 Zika and JE virus positive 

1.3316 <20 <20 <20 <20 175 840 Zika and JE virus positive 
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