Pregnancy is Associated with Decreased Serum Isoniazid Levels
in Women Living with HIV

Kamunkhwala Gausi!, Paolo Denti!, Lubbe Weisner?!, Carole Wallis?, Carolyne Onyango-Makumbi3, Tsungai Chipato?, Gerhard Theron>, Sarah Bradford®, Diane Costello’,

Browning®, Nahida Chakhtoura®, Adriana Weinberg'®, Grace Montepiedra'!, Amita Gupta'? and the IMPAACT P1078 (TB APPRISE) Study Group Team*? International Maternal Pediatric

: "~ Adolescent AIDS Clinical Trials Network

IDivision of Clinical Pharmacology, University of Cape Town, Cape Town, South Africa, 2BARC Laboratories Africa, Johannesburg, South Africa, 3Makerere University - Johns Hopkins University Research Collaboration, Kampala, Uganda, “University of Zimbabwe College of

Dept of Obstetrics and Gynaecology, Harare, Zimbabwe, >Department of Obstetrics and Gynaecology, Stellenbosch University, Western Cape, South Africa, °FHI 360, Durham, NC, USA, “University of California Los Angeles, Los Angeles CA, USA, éDivision of AIDS, National |

and Infectious Diseases, National Institutes of Health, Bethesda, MD, USA, °NIH, Eunice Kennedy Shriver National Institute of Child Health and Human Development (NICHD), Bethesda MD, USA, °University of Colorado Denver Anschutz Medical Campus, Aurora, CO, US
Biostatistics in AIDS Research, Harvard T.H. Chan School of Public Health, Boston, MA, USA, '2Johns Hopkins University School of Medicine, Baltimore, MD, United States.

Background and Objectives Results — PK model Results — PK model m

TB predominantly affects women of reproductive age and Table 1 Patient’s characteristics S i g e Isoniazid exposure was decreased during pregnancy, due to
pregnant women are at elevated risk of progression from latent to ___ ° 8 increased clearance.
active TB. Age in years, median (range) 29 (18 - 45) 29 (18 - 45) ) »
Weight in Kg, median (range) 63 (42 - 164) 61 (38 - 118) S ) Overall, the clearance of isoniazid in all the three NAT2
: i & o -4 . . .
WHO guidelines recommend >6 months of isoniazid (INH) Fat-Free Mass in kg, median 40 (25 - 65) 38 (25-59) = “‘i\‘e acetylator groups was higher compared to historical
o 9% i . .
preventive therapy for people living with HIV from low and middle (range) B 2 nonpregnant ranges, irrespective of pregnancy.
income countries where TB is endemic, including pregnant Gestation/postnatal age in weeks, 26 (14 - 34) 16 (7 - 23) g L searishans . | | o _
. ow regnan nier osipartum . . .
women. median (range) 5 5 i The consequences of this reduction in exposure on the safety
Concomitant ART, N(%) 2 and effectiveness of isoniazid preventive therapy is being further
. .0 . - . .
Very scarce data is available on INH PK during pregnancy. Efavirenz-based HAART 371 (88) 563 (88) S \_investigated. Y
\ y Nevirapine-based HAART 37 (9) 64 (10) . 0,0 8\ "
Lopinavir-based HAART 12 (3) 8(2) { 7 %2 °3 :
Atazanavir-based HAART 0 (0) 2 (0) | LA o, BT o [ | f
Duration on EFV regimen (days) 125 (18 - 3800) 264 (1-4228) Fast & Pregnant Fast & Postparium infer & Pregnant Re erences
5
: Viral load (copies/mL) <40 (<40 -237332) <40 (<40-465894) [1] Luetkemeyer, A. F., Rosenkranz, S. L., Lu, D., Grinsztejn, B., Sanchez, J., Ssemmanda, M., ...
Prosp§ct|ve cohort of pre.gnant' HIV+ women at 14 to 34 weeks of 6 - & Haas, D. W. (2015). Combined effect of CYP2B6 and NAT2 genotype on plasma efavirenz
gestation and on or sta rting ART. Phenotype Frequency for NAT2, N (%) exposure during rifampin-based antituberculosis therapy in the STRIDE study. Clinical
. Infectious Diseases, 60(12), 1860-1863.
(o) (0) ’ )
] . . . Fast 52 (12%) 70 (11%) N [2] S. Beal, L. Sheiner, A. Boeckmann, and R. Bauer, “NONMEM users guides (1989-2009).”
The women were either immediately started on INH 300-mg daily Intermediate 140 (33%) 202 (32%) ICON Development Solutions, Ellicott City, MD, USA, 2009.
for 28 weeks then switched to placebo (arm A) or started on Slow 159 (39%) 199 (31%) .- e e LS S WL e« [3] Savic, R. M., Jonker, D. M., Kerbusch, T., & Karlsson, M. 0. (2007). Implementation of a
lacebo then switched to INH at 12 weeks postpartum (arm B) — : : - ' ' ' ! ! - transit compartment model for describing drug absorption in pharmacokinetic studies.
P P P y Missing 69 (16%) 166 (26%) Time after dose Journal of pharmacokinetics and pharmacodynamics, 34(5), 711-726.
[4] B. J. Anderson and N. H. G. Holford, “Mechanism-based concepts of size and maturity in
PK sampling at 2 2 weeks after recruitment and during pregnancy, Model assumption: The free fraction of INH (f,) in plasma was Figure 2: Visual predictive check. Visual predictive check [6] of the INH model, stratified by Fh]arracokineticsq” Annu. Rev. Pharmacol. .Tox:'co/., vcf>|l. 48, pp. 303d—32, Ja?j: 2008. y
) . assumed 95% [5] For a typical individual (70kg male) liver pregnancy status and NAT2 genotype. 5. C -emrr-wesen.JO, Tyg-strup N, Qtt P. Hepatic plasma flow (-astlma.te according to Fick’s
and then at arounq 12 2:} weeks a.fter delivery. h tic ol f 50 L/h and ed t R ’t' e o The solid and dashed lines are the 5t 50t and 95t percentiles of the observations, while prmqple in patients with hepatic encephalopathy: evaluation of indocyanine green and D-
Blood samples for intensive sampling collected pre-dose,1, 2, 4, 6, epatic plasma flow (@) and scaled to each patients size the shaded areas represent the 95% model-predicted confidence intervals for the same -E»O';b'tf?' as test Subsitances- HepatO'Ong1998;(27i 66)56—73O-I 2|'9 e A
_ : using individual weight. percentiles. 6 | Keizer, R. J., Karlsson, M. O., & Hooker, A. (2013). Modeling and simulation workbench for
8’ 12 hours p(?St dose’ and >parse Samplmg. at around 2 h after o . . _ NONMEM: tutorial on Pirana, PsN, and Xpose. CPT: pharmacometrics & systems
dose. Genomic DNA was extracted to identify genotype of NAT2. Based on the model individual Bayesian estimates (figure 3), the oharmacology, 2(6), 1-9.
. di | lati i AUC duri int t 3.05 (NAT2) genotype and phenotype on the pharmacokinetics and pharmacodynamics of
intermediate or slow acetylation [1] o . ime curve (AUC, ,,) during pregnancy or intra-partum was 8. @iazid”’ Eur ) Clin Pharmacol 2007; 63: 633-9. /
As expected the effect of NAT2 genotype was significant in mg-h/L (4.43-16.7), compared to 11.1 (6.26 — 23.9) post-partum.
Population PK modelling in NONMEM [2] was used to interpret the isoniazid clearance. Each phenotype had a specified estimated Maximum concentration during pregnancy and postpartum were
data. clearance. 2.89 mg/L (1.97 —4.13) vs. 3.69 (2.64 — 5.13), respectively.
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32 and 815 women were |ntenS|ver and Sparsely SampIEd; 2 The parameter variability was included either as between-subject (BSV) or between-occasion (BOV) ) 3 | Py r— - r— r , - 4 )
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