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by Project Peanut Butter, Sierra Leone. Each batch of food met UNICEF specifications for afla-

toxin, Enterobacter sp., and Salmonella contamination. The standard of care group received

250 g/d of corn/soy blended flour (SuperCereal, World Food Programme) and 25 g palmolein

oil daily. This provided 589 kcal, 17.5 g protein for the participant and as well as a ration for

family sharing as is standard WFP practice. They also received 60 mg iron given as ferrous sul-

fate and 400 μg folic acid. Nutritional supplementation was initiated at the time of enrollment

and continued until the time of delivery. Adherence with nutritional intervention was assessed

at each visit using a standardized questionnaire.

The intervention group received 1,500 mg/75 mg of SP given every 4 weeks beginning in

the second trimester. The standard of care group received 3 doses of 1,500 mg/75 mg SP dur-

ing second and third trimesters.

The intervention group received 1 g of azithromycin at the beginning of the second trimes-

ter and in the third trimester. The intervention group was tested for vaginal dysbiosis upon

enrollment and again in the third trimester using rapid sialidase testing (OSOM BVBLUE,

Sekisui Diagnostics, Burlington, MA, USA). If dysbiosis was found, participants were treated

with 500 mg metronidazole twice daily for 7 days.

All participants received an insecticide-treated bednet and 400 mg of albendazole in the sec-

ond trimester of pregnancy. Doses of SP for IPTp, azithromycin, and albendazole were given

under direct observation during study visits. Only the first dose of metronidazole was adminis-

tered under direct observation. The study assured uninterrupted access to study food and

medicine for the duration of their pregnancy.

Outcomes

The primary outcome was newborn length. Secondary outcomes were the total and average

weekly maternal weight gain, fundal height at delivery, recovery from maternal undernutrition

defined as a MUAC >23 cm, newborn weight and head circumference, infant linear and

ponderal growth through 6 months, and infant survival at 1.5, 3, and 6 months.

Statistical analyses

Data were first recorded on clinic management cards. Data from these cards were then double

entered into a spreadsheet database (Microsoft Access) and cross checked for discrepancies.

All discrepancies were resolved by examination of the original data card. Once the content of

the database was determined, it was locked for analyses.

Descriptive statistics were used to characterize the study population. Mothers with single-

ton live births were included in the modified intention-to-treat comparative analyses. All sin-

gleton live birth data were included in the primary comparison, regardless of maternal

duration of participation or adherence. Those lost to follow-up prior to delivery could not be

included. All anthropometric parameters were converted to z-scores using the 2006 WHO

growth standards [28]. Two-sided independent samples Student t test was used to compare

continuous outcomes (IBM SPSSS Statistics v. 25, IBM, Armonk, NY, USA). Mean differences

with 95% confidence intervals (CIs) were calculated. A p-value of<0.05 was considered statis-

tically significant for hypothesis testing. Fisher exact test was used to compare categorical out-

comes, and Newcombe/Wilson score with continuity correction was used to calculate 95% CIs

for differences in the proportions.

Linear mixed effects analysis of the relationship of the intervention and maternal and infant

anthropometrics over the study period was performed in R (version 3.6.0) and lme4 package.

For maternal anthropometric analysis, fixed effects of study group, duration of enrollment,

and their interaction were entered with individual participant variability accounted for as a
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random variable. For analysis of infant anthropometrics as fixed effects, we entered whether

the mother/newborn dyad received the intervention or control, age at measurement, and sex,

and their interaction with individual participant variability accounted for as a random vari-

able. p-values were estimated via t tests using the Satterthwaite approximations to degrees of

freedom.

Time–event analysis was performed to compare infant survival up to 6 months of age

between the groups. The Cochran–Mantel–Haenszel test was used to calculate hazard ratios

(HRs). Statistical analysis was performed using IBM SPSS Statistics v. 25 (IBM, Armonk, NY,

USA), R (version 3.6.0), and GraphPad Prism version 8.3.0 (GraphPad, San Diego, CA, USA).

Results

Of theAU : PleaseconfirmthattheeditstothesentenceOfthe1; 489womenenrolledinthestudyfromFebruary:::didnotaltertheintendedthoughofthesentence:1,489 women enrolled in the study from February 2017 to May 2019, 752 were allocated

to the intervention group and 737 to the standard of care group (Fig 1). The numbers of

women that defaulted were low with 29 (3.9%) receiving the intervention and 42 (5.7%) receiv-

ing the standard of care (Table 1). The duration of participation was 15.4 weeks (Q1:10,

Q3:21) for the intervention and 14.9 weeks (Q1:9.3, Q3:20) for the standard of care (median

difference 0.5; 95% CI −0.29 to 1.43).

There were no serious adverse events during the study period and no statistically significant

differences in adverse events/symptoms between the groups (S4 Table). Adherence with the

study foods was high in both groups as assessed by surveys (S5 Table). Adherence with IPTp

was high with women in the intervention group receiving a mean of 4.4 doses (SD 1.4) and

women in the standard group receiving 2.8 doses (SD 0.6) (S6 Table). Azithromycin adherence

was good among women in the intervention group with 473 (68.9) receiving 2 doses and

210 (30.6%) receiving 1 dose prior to delivery. The timing of last azithromycin administration

was on average 8.2 (SD 3.8) weeks before delivery. There were no differences in the

number of maternal deaths, miscarriages, or stillbirths (S7 Table). There were 687 (91.5%) sin-

gleton live births in the intervention group and 657 (89.2%) in the standard of care group

(p = 0.136).

When compared to women receiving the standard of care, women receiving the interven-

tion had greater total weight gain, weekly weight gain, larger MUAC gain from enrollment,

and had a 7.2% higher rate of recovery from undernutrition at final study visit (Table 2). The

number needed to treat for one woman to recover from undernutrition was 13.9 (95% CI 8.3

to 44.2) Fewer women in the intervention group than the standard of care group delivered

with fundal height<37 cm (difference 10.5%; 95% CI 06.3 to 14.6, P� 0.001) (Table 2,

S1 Fig).

Using linear mixed modeling, the intervention was shown to increase weight gain from

enrollment when the duration of participation was included as a covariate resulting in an

increase of 30 grams (SE 10) of weight gain per week of enrollment (p =<0.001; 95% CI 20 to

40) (S8 Table). MUAC change was increased in women in the intervention group when com-

pared to standard of care. Over the course of enrollment, women in the intervention group

gain 0.1 cm (SE 0.04) more in MUAC (p =<0.001; 95% CI 0.1 to 0.2) or 0.01 cm (SE 0.002)

per week enrolled (p =<0.001; 95% CI 0.01 to 0.01) (S8 Table).

When evaluating postpartum maternal outcomes, linear mixed modeling demonstrated a

significant effect of the study group and time since birth on maternal weight with mothers in

the intervention group weighing 0.81 kg (SE 0.28) more than mothers in the standard of care

group (p = 0.003; 95% CI 0.27 to 1.36) (S9 Table). The effect of the intervention appeared to

wane with time since birth. Maternal postpartum MUAC was not significantly different

between women in the 2 groups (S9 Table).
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