Red blood cell folate concentrations in mothers/infants in pregnancy: dolutegavir vs efavirenz
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BACKGROUND STRENGTHS AND LIMITATIONS
The Botswana Tsepamo Surveillance study found a possible association between the antiretroviral (ART) A major Strength of this StUdy is that it was conducted within a

treatment with dolutegravir (DTG) at conception and increased risk of neural tube defects. The signal was The d IStrI butIOn Of maternal folate COncentrathnS WaS randomized controlled clinical trial, balancing the distribution of

no longer evident in a subsequent analysis that expanded the surveillance period. To explore mechanisms
baseline factors at the time of randomization across treatment

similar by treatment arm at entry and delivery, and In arms.

Virologic Efficacy and Safety of ART Combinations (VESTED) trial (IMPAACT 2010), which compared 3
ART regimens started in pregnancy. We hypothesized that DTG may block cellular uptake of folate.

InfantS a.t b| rth . The study has some limitations. Measurement of folate began
mid-study. There were varying lengths of time between entry

gestational age and delivery. Maternal folate trajectories may not
be linear; folate was only measured at entry and delivery. Finally,

ReSUItS ale COnSiStent W|th Nno C|iniCa||y meaninngI we do not have folate measurements at conception to evaluate the

effect of folate on neural tube defects.

Study objectives:
« To describe the distribution of maternal red blood cell (RBC) folate concentrations at study entry and
delivery, infant folate at the birth visit, and infant:maternal ratio at birth by treatment arms.

« To compare the average trajectory over time in maternal RBC folate concentrations from study entry to
delivery, infant RBC folate and infant:maternal delivery ratio between each of the three study arms.

METHODS

Study population

MPAACT 2010, Mullcarter cpen el rdomized st hase 3 il i) 0 courres) differences between treatment arms in maternal RBC
ART regimens:  Dolutegravir (DTG) + emtricitabine (FTC)/tenofovir alafenamide (TAF) fo I ate traj e CtO ry d u rl n g p reg n an Cy’ I nfant R B C fo I ate CONCLUSlONS |
: : : We initially hypothesized that DTG may block cellular uptake of
at blrth, Or Iﬂfant-t()-matern al RBC f(')late ratio at folate during pregnancy. However, our findings suggest that

DTG+FTC/tenofovir distoproxil fumarate (TDF)
cellular uptake of folate and transport of folate to the infant do not

Efavirenz (EFV)/FTC/TDF.

« Six months after IMPAACT 2010 began enrollment, Letter of Amendment (LOA) approved to
measure RBC folate in mothers and infants. Dataset and samples are from June 2018 to August 2019.

Data b | rth/d e I Ve ry_ differ in pregnant persons starting DTG- vs. EFV-based ART (nor
« Blood sample: At study entry and delivery from the mother and at the birth visit from the infant. TAF vs. TDF
« Use of folic acid antagonists, folic acid and other vitamin/micronutrient supplementation use: within 28 . )
days prior to study entry and throughout the study was recorded.
|[m DTG+FTC/TAF [ DTG+FTC/TDF ™ EFV/FTC/TDF |
* Red blood cell (RBC) folate: Measured at the US Centers for Disease Control and Prevention (CDC) by RESULTS 000 =
use of a microbiologic assay calibrated with 5-methyltetrahydrofolate.* o
Entry characteristics (Table 1): <
RBC folate concentration (nmol/L) calculated as = (Wh‘(’:{ee‘r’:l‘;‘t’:ci:i’:zt:;n);1111(1)31/@ » 340 mothers and 310 infants had at least one RBC folate measurement available (Table 1). Among participants enrolled in IMPAACT after the date of the LOA implementation, a folate result T - B B T ) _X_
Analysis ’ was obtained at entry on 319/415 (78%), at delivery on 323/435 (74%) and in 310/420 (73%) of infants. 5000 _ T
. Study Outcomes 1) Maternal RBC folate at entry and delivery (and trajectory from entry to delivery) + Most (78%) women enrolled in Africa, with median (IQR) age 25 (22,30) years, gestational age 22 (17, 25) weeks, and CD4 count 482 (326, 644) cells/mm3.
2) Infant RBC folate
3) Ratio of infant-to-maternal RBC folate at birth/delivery Factors that may affect folate levels, by treatment arm: = 1000 - |
_ o _ _ _ « Randomization balanced the baseline distributions of factors that could affect folate levels among the treatment arms, including use and timing of folic acid supplementation, folate antagonist S Se F -
« Models: Generalized estimating equation models for the log, of folate outcomes were fit to estimate the se. mandatorv folic acid fortification in countrv. and time of vear of folate measurements )
geometric mean ratio (GMR) and 95% confidence intervals (CIs) of each arm comparison, unadjusted use, y 101 _ ! _” _' ! untry, ! _ y _ _ _ . T S 5004
and adjusted for precision variables. The estimated GMR trajectory of maternal RBC folate was « 90% of mothers received folic acid supplements and 90% lived in countries with folic acid fortification of food. “g
compared between arms with a ratio ((GMRT/C). o
_ _ _ _ _ RBC folate concentrations: o N 3
« Maternal folate trajectories model includes treatment arm, time from entry to delivery (weeks) - RBC folate was low (<305 nmol/L) in 6% and 5% mothers at entry and delivery, respectively.? 500 — L A 1 + x
. : . . : A1 1
treatment arm*weeks. Adjusted model also includes precision variables » Distribution of RBC folate was similar by treatment arm at maternal entry, at delivery and in the infant (Figure 1). *
X
« Infant RBC folate at birth and infant-to-maternal RBC folate ratio - includes treatment arm. _ _ _ _ 100 -
Adjusted model also includes precision variables Adjusted differences in folate outcomes by treatment arm (Table 2): e o
« The estimated geometric mean trajectory of maternal folate was only 3% higher in the DTG+FTC/TAF arm than the EFV/FTC/TDF arm (aGMRT/C: 1.03, 95%CI 1.00, 1.06) (Table 2). N
107 108 104 105 108 110 101 105 104
« Precision variables included in adjusted models: country, use of folic acid supplements, use of « The DTG+FTC/TAF arm had only an estimated 8% lower infant-maternal folate ratio (aGMR 0.92, 95%Cl 0.78, 1.09) compared to the EFV/FTC/TDF arm. o Sl o
ntry elivery nfan

folate antagonists, mandatory folic acid fortification in country, season folate sample collected.

FIGURE 1. Box plot of maternal RBC folate at entry and delivery and infant

TABLE 1. Maternal baseline characteristics by treatment arm TABLE 2. Geometric Means of Each RBC Folate Outcome by Treatment Arm and Comparisons of Maternal/Infant RBC Folate Outcomes Between Arms folate at delivery, by treatment arm
DTG+FTC/TAF DTG+FTC/TDF EFV/IFTC/TDF Model Estimates of the Geometric Mean Ratio (95%CIl) of Each Arm Comparison for Each RBC Folate Outcome
A N1 (N=112) RBC Folate (nmol/L) (9%C) parist =1 REFERENCES
_ RBC Folate Measurement  Treatment Arm : : . Estimate (95%Cl), P-value® _
Median (Q1, Q3) or N (%) Geometric mean (geometric SD)! RBC Folate Outcome Treatment Arm Comparison Unadiusted Adiusted 1. Pfeiffer CM, Zhang M, Lacher DA, Molloy AM,
Race Asian 6 (5%) 5 (4%) 6 (5%) Mat I J J Tamura T, Yetley EA, Picciano M-F, Johnson CL.
Black Or African American 93 (82%) 96 (84%) 95 (85%) aterna . DTG+FTC/TAF vs. 1.02 (0.98, 1.06) 1.02 (0.99, 1.05) Comparison of serum and red blood cell folate
White 5 (4%) 6 (5%) 7 (6%) Entry / Delivery DTG+FTC/TAF 751(1.76) 7 830 (1.68) Maternal RBC folate trajectory DTG+FTC/TDF P=0.34 P=0.22 microbiologic assays for national population
Other 10 (9%) 6 (5%) 4 (4%) surveys. J Nutr 2011:141:1402-9.
Unknown 0 (0%) 1 (1%) 0 (0%) DTG+FTC/TDF 746 (1.62) | 743 (1.67) [E);S/;';E%EAFF vs: 1.02 I§>0—.382’ 21'06) 1'03p(3608§i'06)
Ethnicity  Hisbanic Or Lat 21 (18%) 19 (17%) 17 (15%) e e 2. Institute of Medicine, Food and Nutrition Board.
nicity ispanic Or Latino 0 0 0 : : TR :
Not Hispanic Or Latino 91 (80%) 94 (82%) 95 (85%) EFV/FTC/TDF 731 (1.67) / 694 (1.78) DTG+FTC/TDF vs. 1.01 (0.97, 1.05) 1.01 (0.98, 1.04) Dietary r_efer_enfé% |r]:ta|1kes. t_h'a”?'”érl'gOﬂaV'”’ .
Unknown 2 (29%) 1 (1%) 0 (0%) EEV/ETC/TDE P=0.69 P=0.62 hiacin, vitamin B6, folate, vitamin , pantothenic
_ acid, biotin, and choline. Washington (DC):
Country  Brazil 21 (18%) 19 (17%) 17 (15%) Infant at birth DTG+FTC/TAF 907 (1.96) Infanf /EBC folate at birth gi&ggg’gi Vs 1.04 éo_gos, 91 22) 1.02 Igo_gzll 17) National Academy Press; 1998.
Botswana 4 (4%) 6 (5%) 7 (6%) (nmol/L) =Y. =Y.
India 2 (2%) 1 (1%) 0 (0%) DTG+FTCITAF vs 1.07 (0.92, 1.24) 1.08 (0.93, 1.24)
Thailand 4 (49%) 4 (4%) 6 (5%) DTG+FTC/TDF 869 (1.57) - Ll Vge, L 00 (U993, L.
Tanzania 7 (6%) 5 (4%) 8 (7%) EFVIFTC/TDF P=0.44 P=0.36 ACKNOWLEDGEMENTS
Uganda 34 (30%) 32 (28%) 32 (29%) DTG+FTC/TDF vs. 1.02 (0.88, 1.19) 1.06 (0.92, 1.22) The IMPAACT 2010/VESTED Protocol Team
United Stgtes 1 (1%) 1 (1%) 0 (0%) EFV/FTC/TDF 850 (1.70) EEV/ETC/TDE P=0 74 P=0 41 gratefully acknowledges the dedication and
South Africa 0(0%) 3 (3%) 0 (0%) commitment of the 643 mother-infant pairs, their
Zimbabwe 41 (36%) 43 (38%) 42 (38%) : : DTG+FTC/TAF vs. 0.97 (0.81, 1.17) 0.96 (0.82, 1.14) " : .
Infant-to-maternal ratio DTG+FTC/TAF 1.16 (2.15) Infant-to-maternal ratio DTG+ETC/TDE P=0. 79 P=0 69 communities, and CAB representatives, without
At Study entry I e whom this study would not have been possible.
Age (years) 26 (22, 30) 25 (21, 29) 25 (22, 30) DTG+FTC/TDF 1,19 (1.86) DTG+FTC/TAF vs. 0.95 (0.79, 1.14) 0.92 (0.78, 1.09) The authors also wish to acknowledge the
BMI (kg/m2) 24 (22, 28) 24 (22, 27) 23 (21, 26) . . EEV/ETC/TDE P=0.62 P=0.36 IMPAACT 2010/VESTED Protocol team, NIAID,
Gestational age (weeks) 22 (17, 25) 21 (18, 25) 22 (18, 26) NICHD, and NIMH, and the twenty-two IMPAACT
CD4 (cells/mms) 483 (334, 632) 480 (349, 622) 482 (306, 673) EFV/ETC/TDE 1.21 (1.76) DTG+FTC/TDF vs. 0.98 (0.82, 1.17) 0.96 (0.81, 1.13) sﬂesﬂand staff. The study _product§ were provided
HIV RNA (log4 copies/mL) 3 (2, 4) 3 (2, 4) 3 (2, 4) ' ' EFV/IFTC/TDF P=0.80 P=0.57 by ViiV Healthcare Ltd, Gilead Sciences, Mylan.

1The geometric standard deviations are on the multiplicative scale not the additive scale. 2 This was a complete case analysis.
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