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Cluster randomized design with core protocol

• Randomization unit is a cluster that is a 

geographic area such as a neighborhood, 

village, city, or some other geo unit.

• Vaccines or comparator are randomly 

allocated to clusters.

• The comparator can be a placebo, but 

more likely will be delayed vaccination.

• More than one vaccine can be tested.

• Randomization scheme can be pre-

determined or during deployment.

https://journals.sagepub.com/doi/pdf/10.1177/17407745221110880
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One thing to know about cRCT vs iRCT

• Relative to iRCT, sample size is inflated by design effect 
(m is cluster size)

• Three determinants of necessary sample size:

• Expected incidence rate among the controls

• Expected measured effect

• Clustering



CHIKV vaccine – product profile

Emergency setting (Reactive/Outbreak use): 

Protection of at-risk people in the area of an ongoing 

outbreak of chikungunya.

Non-emergency setting (Preventive Use): 

Populations living in areas where chikungunya is 

endemic.



Reactive vaccination should be possible

• Serial interval is long ≈ 23 days

Trapeang Roka, Cambodia, 

February and March 2012*

*CDC, Morbidity and Mortality Weekly Report (MMWR), September 21, 2012 / 61(37);737-740



CHIKV – endpoint considerations

Primary endpoint 
Laboratory-confirmed acute clinical illness

Secondary endpoints (possible)
• Subacute clinical illness
• Chronic clinical illness
• Strain-specific illness
• Infection 
• Immunological correlates of risk and surrogates of 

protection, i.e., surrogates for vaccine efficacy



Statistical analysis

The primary analysis will be the estimated vaccine effectiveness against confirmed 
Chikungunya illness:

෢VE = 1 − Τ෢𝜆1 ෢𝜆0

෢𝜆1 = estimated hazard of illness for clusters that receive vaccine.

෢𝜆0 = estimated hazard of illness for clusters that receive placebo.

One-sided hypothesis test for the primary outcome:

H0:  VE ≤ 0.3 versus Ha:  VE > 0.3. In addition, a lower 95% confidence bound will 
be calculated for ෢𝑉𝐸

Secondary analyses using same setup

Statistical method:  Cox proportional hazards model with clustering, and with 
appropriate α – spending for interim analyses



Sample size example TIRS cRCT Merida, Mexico

• 4% incidence over a 2-year period

• ICC = 0.035, Power = 0.80, α = 0.05 two-sided

• DE = 3.6

• 50 total clusters

Manrique-Saide, et al.  The TIRS trial: protocol for a cluster randomized controlled trial assessing the efficacy of preventive targeted 
indoor residual spraying to reduce Aedes-borne viral illnesses in Merida, Mexico.  Trials 21:839 (2020).  https://doi.org/10.1186/s13063-
020-04780-7 . 

https://doi.org/10.1186/s13063-020-04780-7


Data monitoring strategy

• Ideal to have a single steering committee and data monitoring committee, 
or at least some sort of sharing structure if not possible to have one.

• Interim analyses to assess efficacy or futility can be timed to occur at after 
reaching a targeted # of events, e.g., 50%

• Study data would not be released unless the trial was stopped, for efficacy, 
futility, or reaching its targeted number of endpoints

• This could involve combining several outbreaks, locations, years of data.

• It is possible to combine both individual and cluster randomized vaccine trials in a 
joint analysis: Wang, et al. Methods for the estimation of direct and indirect vaccination effects by 

combining data from individual- and cluster- randomized trials. Statistics in Medicine 

1‐13. doi: 10.1002/sim.10030 (2024).



Thank You!


