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BACKGROUND AND OBJECTIVES 
Micronutrient deficiencies are common and result in poor 
health and pregnancy outcomes. WHO recommends  
multiple micronutrients  supplements (UNIMMAP 
formulation) over iron and folate (IFA). Dosage  in 
UNIMMAP is based on studies among healthy populations 
in North American women. Emerging data from Gambia & 
Bangladesh indicates that the current dose may not be 
adequate for women in LMIC with inadequate diets.

The Virutubisho study objectives are:
Primary : to determine optimal dosing of multiple 
micronutrient supplements (MMS) to correct 
micronutrient deficiencies among pregnant and non-
pregnant women of reproductive age in Kilifi County, 
Kenya

Secondary: to describe tolerability and safety of 
micronutrients at different doses, including birth 
outcomes.

STUDY DESIGN
A Phase 2b dose-finding pharmacokinetic (PK) trial, recruiting 2 cohorts: 
108 non-pregnant and 108 pregnant women, aged 18 to 35 years from 2 
locations of Kilifi North sub-county. Each cohort is randomized into 3 
intervention arms: control, test dose 1 and test dose 2 containing 15 or 24 
micronutrients (MN)- see table 1. Non-pregnant women will receive MN 
for 3 months, and pregnant, enrolled at 14-20 weeks’ gestation, will 
receive MN until delivery. Fieldworkers will administer the MNs daily to 
women at their homes.
Table 1 Contents of micronutrient supplements in mg

Con

Control (mg)

Test dose 1 (mg)

STUDY ACTIVITIES
In each cohort, the first 36 women will undergo “rich” PK 
sampling with more frequent sampling visits and more 
samples taken than the following 72 women in the 
“sparse” PK sampling regime as shown in the study flow 
chart below. Birth outcomes including anthropometry will 
be recorded as well as health of mother and infant until 1 
month postpartum. 

EXPECTED RESULTS
Optimal doses of multiple micronutrient supplements for correction of deficiencies in the study population will be calculated from PK modelling
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ETHICS STATEMENT
The study has received ethics approval from the KEMRI Scientific and Ethics 
Review Unit (SERU) 4609 and Oxford University Tropical Research Ethics 
Committee  (OxTREC) 37-22 

DISCUSSION
The identified multiple micronutrient supplement doses will be tested in future Phase 3 trials to assess safety, birth, and developmental outcomes.
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