Population pharmacokinetics of delamanid in adults treated for
rifampicin-resistant tuberculosis: effect of pregnancy
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Background and Objectives

: .. : : : : : Table 2. Parameter estim
Rifampicin-resistant tuberculosis (RR-TB), a major global health threat,! poses increased risks of poor outcomes 115 2% PETEIMGHEET GSHIEes
for pregnant women, particularly in high-Tuberculosis burden countries like South Africa.?
Clearance 4..,manig (L/D)? 33.9(30.3-37.8) BSV: 27.3¢(26.1 — 28.3)
Delamanid is a WHO-recommended drug for the treatment of RR-TB,2 however, data describing the Volume of distribution ¢l defamanid (L)’ 438 (420 - 453)
pharmacokinetics (PK) of delamanid in pregnant women is currently unavailable. Volume of distribution .. neral detamanid (L)° 1360 (1332 —1383)
Inter-compartmental clearance 4., manig (L/D)? 43.7 (40.1 - 48.2)
Delamanid has a terminal half-life of 30-38 hours and is largely metabolized by albumin into DM-6705, the main Clearance py.g70s (L/h)? 160 (147 - 169) BSV: 45.1° (44.3 - 47.8)
metabolite, which exhibits a longer half-life of 5-13 days.3 While DM-6705 does not retain significant Volume of distribution ... ., omer0s (L)? 3400 (3377 — 3491)
. . . . . . . . 4
pharmacological activity, it has been associated with corrected QT (QTc) interval prolongation. Duration of zero-order absorption (h} 1.93 (1.43 - 2.31) BOV: 77.1¢ (75.4 — 80.1)
Absorption rate constant (1/h) 0.405 (0.351-0.719) BOV: 49.2¢(47.1 - 51.4)
We aimed to characterize the population PK of deIarT\anld and its main mgtabollte DM-.6705 in adul?s.treated for Bioavailability, F 1 (fixed) BOV: 30.3¢ (28.2 — 33.8)
RR-TB, and evaluate the effect of pregnancy, body size, HIV status, albumin concentrations, co-administered -
L. . ; : . Effect of evening dose on F (%) +33.3 (+29.8 — +35.6)
Qedlcatlons and morning versus evening dosing on delamanid exposure. /
Scaling factor for BOV of predose occasion (fold) 2.22 (1.87 — 2.65)
Proportional error 5, (%) 9.25(7.12-10.1)
Additive error . amanig (M8/L) 0.0321 (0.0221 - 0.0518)
C : TR. - 5 , :
We pooled dgta from two studies in South African adults treated for RR-TB; the BEAT Tuberculosis study> and Correlation RUV delamanid — RUV DM-6705 (%) 43.7 (41.2 — 44.8)
Impilo study. ,
P Y Proportional error yy, ¢70s (%) 7.26 (6.87 — 7.41)
Intensive PK sampling: Sparse PK sampling Additive error 6705 (Mg/L) 0.00188 (0.00121 - 0.00221)
(predose and 2, 4IH,I ()5(,78, 10, 24 h post-dose) (predﬁ)S;Il aParameters allometrically scaled by total body weight. The reported values refer to the typical individual in the cohort with a
BEAT Tuberculosis study total body weight of 55.5 kg.
e Phase 3RCT o o bThe values in the parentheses are empirical 95% confidence interval (Cl) computed from standard errors using sampling
Participants diagnosed, @ 'n‘ importance resampling.
assessed, randomized TRT week 4 IRT week 12 TRT week 24 ‘The pf-,\rameter variabili-ty \Ivas Included either as between-subject var.ia.bility (BSV.) o'r between-occasion variability (BOV),
I assuming a lognormal distribution, reported here as the percent coefficient of variation (CV) calculated as %CV= V(w?) x
| | 9}- TRT start 100, where w? is the variance.
g Control R a Study A Subset 9This is a multiplicative factor increasing the BOV in all absorption parameters for all predose concentrations, which follow an
strategy strategy- unobserved dose.
(SOC)- 9-12 6 th 0 5 10 15 20 25
S ) R . ' ' C biEen ' I DNI-6705 metaboiite '
: Y ' TRT week 4 4-8 weeks TRT week 24 analysis ] — i :
RR-TB regimen: Standard WHO (3 . trlmtester postpartum Sparse PK o
regimen including delamanid antepartum) (predose) B
(100mg BID + [200 mg QD after 8 Intensive PK sampling : § X 6 ¥ X1 -
weeks for the study strategy]) (predose and 2, 4, 6, 8, 24 h post-dose) -
l B
Impilo study ® - d i
* Observational study @ I I I £ ]
. Subset E =
PI egna.nt WO dme dn A" TRT start TRT week 4-12 4-8 weeks postpartum S ]
RR-TB regimen: Standard WHO \(3rd trimester antepartum) } &
regimen including delamanid =
QD |
100mg BID Intensive PK sampling : predose ande, 4,6 h post-dose § X4 2 -
e E
Figure 1. Study protocol. RCT: Randomized Controlled Trial; SOC: Standard of Care; QD: once daily; BID: twice daily; TRT: treatment. ? i
Standard WHO RR-TB regimen mainly included; levofloxacin, bedaquiline, clofazimine, linezolid and delamanid. - -
Non-pregnant females and males were included in the analysis as a control to test the effect of pregnancy in our model since we had few postpartum _
profiles to represent the non-pregnant state.
We developed a joint PK model of delamanid and its DM-6705 metabolite sequentially, using NONMEM 7.5.1 0 N
(FOCE-I), describing first the parent drug data, and then incorporating the metabolite data. 0.01 0 —~
i | | I I I I | | i
0 5 10 15 20 25
The residual error of delamanid and DM-6705 observations from the same sample were correlated using the L2 Time after dose (hours)
data item in the NONMEM code. Figure 3. Visual Predictive Check of delamanid and its DM-6705 metabolite concentration versus time after dose with the y-axis
\ J plotted in the log-scale. The solid and dashed lines represent the 5th, 50th, and 95th percentiles of the observed data, while the
shaded areas represent the model-predicted 95% confidence intervals for the same percentiles. The circles are the observed
\concentrations. /
Table 1. Participant characteristics :
P Conclusions
_ BEATTuberculosisstudy |  impilostudy  Overal
Antepartum Postpartum Non-pregnant Males Antepartum Postpartum  Our model shows delamanid and DM-6705 pharmacokinetics are not affected by pregnancy,
females thus alleviating concerns for dose adjustments in pregnancy, although additional research
(n=2) (n=3) (n=8) (n=8) (n=5) (n=2) (n=24)

with a larger sample size of pregnant women is required.

Age (years)  25.5(19.0-32.0) 21 (19-32) 35.5(25.0-38.0)  36.5(23-60) |30.0(28.0-40.0) 35.0 (30.0-40.0) | 32.0 (19.0-60.0)

Weight (kg) 59.1(58.2-59.9) 54.9(49.8-58.0) 54.1(37.067.6) 52.3(41.9-55.7) | 71.5 (43.0-104) 75.7(69.0-823) | 55.5(37.0-104) || o \We observed a higher bioavailability for the evening dose, in line with other studies,”3

Height (m)  1.58(1.56-1.60) 1.58(1.56-1.60) 1.58(1.54-1.66) 1.73(1.58-1.88)|1.61(1.40-1.66) 1.63 (1.61-1.64) | 1.60 (1.40-1.88) possibly attributable to a genuine physiological mechanism or variations in absorption of
BMI (kg/m?) 23.7 (22.7-24.6) 21.5(20.5-22.7) 21.3(15.6-27.4) 17.8(15.8-19.2) | 26.6 (15.6-53.1) 28.7 (25.6-31.8) | 21.1 (15.6-53.1) delamanid influenced by food quantity and composition.
Albumin (g/L) 27.0(26.0-28.0) 28.0(26.0-33.0)  26.5 (20-38) 29.5(21-38) | 29.0(27.0-29.0) = 31(27-33) | 29.0(20.0-38.0)

HIV positive 1 (50.0) 2 (66.7) 7 (87.5) 2 (25.0) 4 (80.0) 2 (100) 15 (60.0%) * Total body weight was a better body size descriptor for disposition parameters than fat-free
Race \ mass, consistent with previous studies.”® J
Black 1(50.0) 2 (66.7) 7 (87.5) 5 (62.5) 5 (100) 2 (100) 19 (79.2)

White 1(50.0) 1(33.3) 1(12.5) 3(37.5) 0 (0) 0 (0) 5 (20.8) Acknowled gements

Data are represented as median (range) or n (%). No concentrations were below the limit of quantification set at of 0.001 mg/L for both delamanid and DM-6705, o
qguantified by high performance liquid chromatography with tandem mass spectrometry. There were 4 matched antepartum and postpartum profiles.
Participants with HIV were commonly treated with dolutegravir-based antiretroviral therapy.

The BEAT Tuberculosis and Impilo study teams and respective study participants.
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