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Abstract

Background and Objective Delamanid is a nitroimidazole, a novel class of drug for treating tuberculosis, and is primarily
metabolized by albumin into the metabolite DM-6705. The aims of this analysis were to develop a population pharmacoki-
netic (PK) model to characterize the concentration-time course of delamanid and DM-6705 in adults with drug-resistant
tuberculosis and to explore a potential drug—drug interaction with bedaquiline when coadministered.

Methods Delamanid and DM-6705 concentrations after oral administration, from 52 participants (of whom 26 took bedaqui-
line concurrently and 20 were HIV-1 positive) enrolled in the DELIBERATE trial were analyzed using nonlinear mixed-
effects modeling.

Results Delamanid PK were described by a one-compartment disposition model with transit compartment absorption (mean
absorption time of 1.45 h [95% confidence interval 0.501-2.20]) and linear elimination, while the PK of DM-6705 metabolite
were described by a one-compartment disposition model with delamanid clearance as input and linear elimination. Predicted
terminal half-life values for delamanid and DM-6705 were 15.1 h and 7.8 days, respectively. The impact of plasma albumin
concentrations on delamanid metabolism was not significant. Bedaquiline coadministration did not affect delamanid PK.
Other than allometric scaling with body weight, no patients’ demographics were significant (including HIV).

Conclusions This is the first joint PK model of delamanid and its DM-6705 metabolite. As such, it can be utilized in future
exposure-response or exposure—safety analyses. Importantly, albumin concentrations, bedaquiline coadministration, and
HIV co-infection (dolutegravir coadministration) did not have an effect on delamanid and DM-6705 PK.

The pharmacokinetics of delamanid, a new drug against
tuberculosis, and its main metabolite DM-6705 in adults,
has been described by a population modeling approach.
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No pharmacokinetic drug—drug interaction was found
with bedaquiline or dolutegravir coadministration.

Even though delamanid has been showed to be metabo-
lized into DM-6705 by albumin in vitro, individual
plasma albumin levels were not found to impact delama-
nid/DM-6705 kinetics in this population of patients.
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1 Introduction

With approximately 10 million new cases and 1.4 million
related deaths reported in 2019, tuberculosis (TB) is one
of the most common causes of death globally due to an
infectious disease [1]. The public threat is aggravated by
resistance to first-line treatment and limited therapeutic
options for patients with drug-resistant (DR) TB. Fortu-
nately, in the last decade, new drugs have been registered
for the treatment of DR TB.

Delamanid was registered by the European Medicines
Agency (EMA) in 2014 as a new treatment for DR TB
[2]. Its mechanism of action (inhibition of mycolic acid
synthesis [3]) and tolerability make it a good candidate for
combination with other recently marketed anti-TB drugs,
such as bedaquiline. This combination may improve out-
comes for DR TB by acting on different targets in Myco-
bacterium tuberculosis [4], and could allow other more
toxic and less effective second-line TB drugs to be phased
out. Both delamanid and bedaquiline are oral agents that
may be of key importance for new, shorter, all-oral regi-
mens against DR TB [5-7]. However, both delamanid and
bedaquiline have the cardiotoxic potential to prolong QTc
interval (by blocking the hERG potassium channels during
cardiac repolarization). This can lead to tachyarrhythmias,
such as torsade de pointe, which are a risk factor of sudden
death, so are important to detect. However, this effect has
not primarily been attributed to delamanid and bedaquiline
themselves, but to their main metabolites, DM-6705 for
delamanid and M2 for bedaquiline [8-10].

Delamanid is a nitroimidazole compound metabolized
into DM-6705 by albumin. This metabolic pathway has
been determined in vitro [9, 11, 12], but patients’ plasma
albumin levels have, to our knowledge, never been directly
linked to the metabolism of delamanid in humans. In one
recent analysis including 744 patients receiving delamanid,
hypoalbuminemia appeared to increase delamanid clearance
[13]. This may be explained by the high protein binding
of delamanid and DM-6705 (> 99.5%) [11]. It follows that
hypoalbuminemia could, in turn, lead to decreased protein
binding and to an increase in total delamanid clearance [13].
Other key properties of delamanid pharmacokinetics (PK)
are that absorption is highly influenced by food (approxi-
mately two fold higher bioavailability when administered
with food [9]) and that cytochrome P450 (CYP) enzymes
play an important role only for the metabolism of metabo-
lites [11, 14, 15]. Furthermore, while the elimination half-
life of delamanid is 30-38 h, DM-6705 has a longer terminal
half-life of 121-322 h [9]. Sex, race, age, and renal impair-
ment have not been found to affect delamanid PK [15].

The purpose of this analysis was to develop a popu-
lation PK model for delamanid and its main metabolite
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DM-6705, to examine the potential drug—drug interac-
tion between delamanid and bedaquiline, to evaluate the
role of plasma albumin concentrations, and to test pos-
sible covariate relationships that could influence the PK
profiles. The model can then be used for future analyses
of pharmacokinetic/pharmacodynamic (PK/PD) and PK-
toxicity relationships, such as the relationship between
DM-6705 and QTc prolongation.

2 Methods
2.1 Data

Data were obtained from the DELIBERATE (DELamanlId
BEdaquiline for ResistAnt TubErculosis) clinical trial, a
phase II, open-label, randomized, controlled study in adults
with multidrug-resistant (MDR) TB (ClinicalTrials.gov
identifier: NCT 02583048). The trial was approved by the
local Ethics Committees at each site, and participants gave
written informed consent [16].

PK data for delamanid and its main metabolite DM-6705
were collected from participants with MDR TB who
received delamanid with or without bedaquiline, together
with a multidrug background regimen. Participants had to
have received the background regimen for at least 7 days
prior to enrolment. Participants were randomized to groups
of 28 to receive delamanid, bedaquiline or delamanid plus
bedaquiline. Delamanid was administered immediately
after a standard meal at 100 mg twice daily for 24 weeks,
and bedaquiline was administered at the approved dosing
regimen (400 mg once daily for 2 weeks, then 200 mg three
times weekly for 22 weeks), 1 h after the meal with the other
anti-TB drugs. Rich PK sampling was performed at weeks
2, 8 and 24 (immediately after the meal but prior to the
morning drug dosing [predose], at 4 [+ 0.5] h, 6 [+ 0.5] h, 8
[+ 0.5]h, 11 [+ 1] h and 23 [+ 1] h), and a single sample 4
h postdose was drawn every 2 weeks (Fig. 1). PK concentra-
tions were determined by a validated liquid chromatography
tandem mass spectrometry assay developed at the Division
of Clinical Pharmacology, University of Cape Town, with a
lower limit of quantification of 1 ng/mL for both delamanid
and DM-6705 (more details are given in Online Resource
1). Participants living with HIV had to have a CD4+ count
of at least 100 cells/pL at baseline and were treated with a
dolutegravir-based antiretroviral treatment once daily. Albu-
min levels in all participants were collected at baseline.

Exact times and dates were recorded for the three doses
preceding each PK sampling. Pill count and adherence ques-
tionnaires (documenting if a dose was missed, and, if so,
whether the dose was missed in the last 4 days and how
many pills were missed since the last visit) were performed
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Fig. 1 Observed delamanid and DM-6705 concentrations over the study period

weekly between weeks 1 and 8, and every second week
between weeks 10 and 24.

2.2 Population Pharmacokinetic Modeling

The time course of delamanid and DM-6705 concentra-
tions was analyzed using a nonlinear mixed-effect approach,
where both parent drug and metabolite were modeled
simultaneously.

2.2.1 Structural and Stochastic Model Development

For both parent and metabolite, one- and two-compart-
ment disposition models were investigated. All disposition
parameters were allometrically scaled with body weight
using exponents of 0.75 and 1 for clearances and volumes,
respectively. Both baseline body weight and time-varying
body weight (recorded at weeks 2, 4, 8, 12, 16, 20 and 24)
were tested in the allometric relationships. Models with lag
time or transit compartments were explored to describe dela-
manid absorption. The typical bioavailability as well as the
fraction of delamanid metabolized to DM-6705 were fixed
to 1 in the analysis, thus generating apparent disposition
parameters.

The stochastic model included interindividual variability
(ITV), interoccasion variability (IOV), and residual unex-
plained variability (RUV). An occasion was defined as a
rich PK sampling visit (i.e. IOV was not included for sparse
sampling visits). IIV and IOV were included assuming log-
normal distribution, and a proportional model was used
for RUV. IIV in RUV was evaluated to allow the residual
variability to be different between participants. The resid-
ual error of delamanid and DM-6705 observations from the
same sample was correlated (by the use of L2 data item in
the NONMEM code).

2.2.2 Covariate Model Development

The covariate model-building procedure included a mecha-
nism-based evaluation of the impact of albumin on delama-
nid metabolism and an exploratory search.

The mechanism-based analysis tested the expected action
of albumin, metabolizing delamanid into DM-6705, with both
linear and power functions on clearances and the fraction of
delamanid metabolized into DM-6705. Both the observed
albumin concentrations at baseline and individual model-pre-
dicted time-varying albumin concentrations (where the change
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from the observed baseline was derived using a published
model [17]) were evaluated in the covariate relationships.
The exploratory search consisted of the evaluation of an
effect of bedaquiline coadministration (study arm), adherence
(based on the answers of the adherence questionnaires), drug
intake time of the day (morning vs. evening), as well as par-
ticipants’ demographics, such as age, sex, race, and HIV co-
infection status (dolutegravir coadministration). Assessment of
patients’ demographic covariate relationships was undertaken
using the stepwise covariate model procedure (using signifi-
cance levels of 0.05 and 0.01 in the forward and backward
steps, respectively) [18]. Continuous covariates were tested
with a linear function (Eq. 1), as well as categorical covariates,
where cov; = 0 for the most common category (Eq. 2).

0,;=0;X (l +0, X (covi - covmedian)) (1)

0., =0, X (1+6,xcov,) )

2.3 Data Analysis and Software

The population analysis was carried out using NONMEM
software version 7.4.4, with the first-order conditional esti-
mation method with interaction [19]. Data management,
model diagnostics, and graphical visualization were sup-
ported by R software version 4.1.0 [20] and the PsN toolkit
version 5.2.6 [21, 22]. Missing covariate values (see Table 1)
were imputed by replacing them with the median of the pop-
ulation for continuous covariates and by the most common
category for categorical covariates.

2.4 Model Selection and Evaluation

Model selection was based first on a significant difference
(5% confidence level) in objective function value (OFV)
between two nested models (AOFV > 3.84 points or > 5.99
points for 1 or 2 degrees of freedom, respectively, repre-
senting the difference in the number of parameters between

Table 1 Summary of patient

Delamanid-alone arm

Delamanid + bedaquiline Total

demographics [n=26] arm [n = 26] [n=52]
Age, years
Median (min, max) 35 (18, 73) 35.5 (18, 55) 35(18,73)
Sex
Male 19 (73) 20 (77) 39 (75)
Female 727) 6 (23) 13 (25)
Race
Black African 9 (35) 11 (42) 20 (38)
Colored 10 (38) 12 (46) 22 (42)
Mestizo 14) 2 (8) 3(6)
White 14) 0(0) 1(2)
Others 14) 0(0) 1(2)
Missing 4(15) 14) 5(10)
HIV-1
Negative 14 (54) 15 (58) 29 (56)
Positive 10 (38) 10 (38) 20 (38)
Missing 2(8) 14) 3(6)

Baseline albumin,® g/L
Median (min, max)

Baseline weight, kg
Median (min, max)

33.00° (23, 44)

54.00° (38, 83)

33.30° (23, 43) 33.00° (23, 44)

52.35 (41,71.5) 52.659 (38, 83)

Weight, maximal change from baseline over the study period, kg

Median (min, max)

1.3% (= 7, 10.5)

1.75 (- 4, 15) 1.5 (=7, 15)

Data are expressed as n (%) unless otherwise specified

min minimum, max maximum
n=24

bp =25

‘n=49

dn =50

®Normal range: 34.00-54.00 g/L.
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models). Acceptable goodness-of-fit plots and scientific
plausibility were also used to discriminate between models.

Models were qualified using visual predictive checks
(1000 replicates) stratified by parent or metabolite and rich
or sparse sampling occasions. Parameter precision was
obtained with the R covariance (Hessian) matrix.

3 Results
3.1 Data

A total of 52 participants were included in the analysis, and
a summary of the participants’ demographics are provided in
Table 1. Four participants (two in each arm) were excluded
from the analysis because they had no PK observations. The
original dataset contained 2442 PK observations, of which
78 observations were excluded because sampling occurred
after the end of delamanid treatment and the date of the last
delamanid dose was not recorded; 21 observations (0.8%)
were excluded because they were below the limit of quanti-
fication. The final analysis dataset contained 2343 observa-
tions (1170 delamanid and 1173 DM-6705 concentrations)
and representation of the raw data of concentrations of
delamanid and DM-6705 over the study period can be seen
in Fig. 1. Self-reported adherence was analyzed by deriv-
ing constant or time-varying variables: whether doses were
missed since the last visit, and, if so, how many doses were
missed; or whether a patient ever reported to have missed a
dose during the delamanid treatment period. A summary is
provided in Table 2.

3.2 Population Pharmacokinetic Model

Visual predictive checks and final parameter estimates with
uncertainty can be found in Fig. 2 and Table 3, respectively.
The NONMEM code of the final model can be found in
Online Resource 2.

3.2.1 Structural and Stochastic Model
The final structural model comprised of a one-compartment

disposition model with linear elimination for both delama-
nid and DM-6705 (Table 3). The absorption of delamanid

was best described by a model with a transit compartment,
with a mean absorption time (MAT; i.e., typical time to
90% complete absorption) of 1.45 h. Predicted terminal
half-life values for delamanid and DM-6705 were 15.1 h
and 187.2 h (7.8 days), respectively. Correlations were
significant between the IIVs in the clearances of delama-
nid and DM-6705. Residual variabilities for delamanid
and DM-6705 were proportional and correlated, with the
use of NONMEM level 2 data item, where delamanid and
DM-6705 observations at the same timepoint (same blood
sample) were grouped together.

3.2.2 Covariate Model

Disposition parameters were allometrically scaled with base-
line body weight. During the mechanism-based covariate
analysis, none of the attempts to include an effect of albumin
on delamanid metabolism resulted in a significant improve-
ment of model fit to the data; neither observed baseline albu-
min levels nor model-derived dynamic albumin levels over
the study period had a significant correlation with delamanid
clearance (or with DM-6705 clearance) [see Table 4 for con-
fidence intervals of the estimated baseline albumin effects].

The exploratory search found that the daily average rela-
tive bioavailability decreased by 60% after the morning
intake and increased by 60% after the evening intake; how-
ever, note that the only observation time after the evening
dose was the morning trough the following day. An effect
of adherence allowing changing relative bioavailability
after week 8 was included with two different components,
depending on whether the participants declared to have
missed a dose or not at some point during the delamanid
treatment period. A typical reduction in bioavailability of
18% was estimated for participants who declared never to
have missed a dose (ADHyy,p) versus a typical reduction of
39% in participants who declared to have missed a dose at
least once (ADHy,p). IIV in the adherence effects was also
included on the logit scale. The stepwise covariate model
building procedure did not identify further covariate rela-
tionships with participants’ demographics. Finally, neither
delamanid nor DM-6705 PK were found to be impacted by
bedaquiline coadministration, nor HIV with dolutegravir
coadministration (Table 4).

Table2 Summary of self-
reported adherence

Total number of pharmacokinetic samples affected by missed doses [n (%)]

Number of patients who missed a dose at some point in the study [n (%)]

25 (48)
192 (8)

Number of occasions per patient where a dose was missed since last visit [median (min; max)] 2 (1;4)

Number of doses missed since last visit [median (min; max)]

2 (1;20)
[missing:
13]

min minimum, max maximum
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Fig.2 Visual predictive checks of the final model for both delamanid
and DM-6705 concentrations, for the sparse sampling occasions only
(a) and stratified by the three rich sampling occasions (b). The solid
and dashed lines represent the median, and 2.5th and 97.5th percen-

4 Discussion

Our analysis characterizes for the first time the population
PK of both delamanid and its main metabolite DM-6705 in
adult participants with MDR TB, following the approved
dosing regimen of 100 mg twice daily, with or without
coadministration of bedaquiline. Neither albumin level nor
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tiles of the observed data (black circles), respectively, and the shaded
areas represent the simulation-based 95% confidence intervals for the
corresponding percentiles. Dashed vertical lines represent the time of
dosing

bedaquiline coadministration had an impact on delamanid
PK.

Our final model provided a good description of the
PK data, as seen in Fig. 2. For comparison, we applied a
published model (developed with data from 744 patients
included in three phase II trials and one phase III trial [13])
to our data but that model did not describe all our data



Delamanid and DM-6705 Population Pharmacokinetics in Adults

1183

Table 3 Parameter estimates for the final model

Description, unit Estimate [RSE%]|

Population parameter

Mean absorption time, h 1.45[0.501; 2.207°

CL/F, L/h/52.65 kg 28.8 [4.07]
V/F, L/52.65 kg 626 [6.93]
CLM/(Fxfm), L/h/52.65 kg 81.8 [8.34]
VM/(Fxtm), L/52.65 kg 22080 [11.5]
AM/PM on F, % +60.9 [3.54]
ADHyyp on F, % 82.2[11.4]
ADHyponF, % 60.7 [25.9]
Interindividual variability
CL/F, %CV 19.9 [13.5]
Correlation IIV CL/F — IIV CLM/(Fxfm), %  71.4 [17.5]
CLM/(Fxfm), %CV 41.1 [14.5]
V1/F, %CV 26.1 [26.3]
VM/(Fxtm), %CV 47.8 [10.5]
ADHyyp, SD 0.345° [22.6]
ADHyp SD 0.501°[15.9]
Residual variability delamanid, %CV 32.5[16.0]
Residual variability DM-6705, %CV 25.8 [19.0]

Interoccasion variability
F, %CV
Residual variability

32.3% [8.81]

Proportional residual error delamanid, %CV 20.9 [8.88]

Correlation RUV delamanid—RUV 42.9 [5.70]
DM-6705, %

Proportional residual error DM-6705, %CV 16.7 [6.17]

ADH,;, adherence effect for patients who reported to have missed a
dose at least once during the delamanid treatment period, ADHy,,,,
adherence effect for patients who never reported to have missed a
dose, AM/PM morning/evening effect, CL delamanid clearance, CLM
DM-6705 clearance, CV coefficient of variation, F' bioavailability, fim
fraction of delamanid metabolized into DM-6705, IV interindividual
variability, RSE relative standard error, RUV residual unexplained
variability, SD standard deviation, V/VM volume of distribution for
delamanid and DM-6705, respectively

CV is reported as the square root of the variance. RSE for variabil-
ity is reported on the approximate standard deviation scale (standard
error/variance estimate)/2

295% confidence interval obtained with log-likelihood profiling

bSt eviation for logit transformed IIV, SD IIV ADH
= (a)zADH)xADHx(l—ADH)

adequately, especially the trough concentrations (Online
Resource 3).

Our model is different from other evaluations of delama-
nid PK, in several ways. The trend of decreasing concen-
trations over the study period depicted in Fig. 2a has not
been reported elsewhere in the literature. To describe this
phenomenon, an effect of adherence has been implemented
in our model. After week 8, all participants involved in the
study were outpatients, which means higher risk to miss a

dose. The impact of missing doses on PK was described by
decreased bioavailability. This bioavailability factor was sig-
nificant in both participant groups (see Online resource 4):
those who reported missing a dose at least once during the
delamanid treatment period (39% reduction) as well as in
those who declared to never have missed a dose (18% reduc-
tion). The latter might be a consequence of the limited sensi-
tivity of adherence questionnaires. The fact that the decrease
in concentrations was more pronounced for the metabolite
than for the parent could be explained by a combination
of a white coat effect where adherence is improving just
before a clinical visit and DM-6705 having a longer half-
life than delamanid, therefore a missing dose would affect
DM-6705 PK longer than delamanid PK. Thus, the ratio
parent/metabolite could potentially be used as an indicator
of adherence. A significant body weight increase (which is
often observed in treated TB patients) over the study period
could also have explained this phenomenon but the median
maximal change from baseline weight in this study was 1.5
kg and time-varying weight was not significant in the allo-
metric relationships.

Another pattern that was observed in PK profiles were
higher delamanid trough concentrations after the evening
dose compared with after the morning dose (see Fig. 2b,
where concentrations before 0 h and 24 h are after the
evening dose, and concentrations before 12 h are after the
morning dose). This trend has been previously described for
delamanid in the literature and was attributed to a “genuine
physiological mechanism ... or a difference in the amount
and/or composition of food” [13]. In our analysis, this was
estimated as a large effect on daily average relative bioavail-
ability (Table 3), probably capturing several and different
processes at the same time. Since all PK samples after even-
ing intake were drawn just before the morning dose, there
is very sparse information about the night/evening effect on
absorption. This morning/evening effect on bioavailabil-
ity best described the data of the models explored, but it
is likely that it is a simplistic description of the changes in
absorption occurring at night/evening administration.

Regarding the mechanism-based evaluation of albumin
impact on delamanid metabolism, none of the tested sce-
narios resulted in a significant improvement of the model
fit to the data. Given that it has been established in vitro
that albumin metabolizes delamanid into DM-6705 [11,
12], clearance of unbound delamanid would be expected
to be proportional to plasma albumin levels. On the other
hand, delamanid is known to be highly protein bound to
albumin, hence the fraction unbound of delamanid would
be inversely proportional to albumin levels [23]. Total clear-
ance is equal to unbound clearance multiplied by fraction
unbound [24]. That is why, with those two processes coun-
teracting each other, total clearance would then be expected
to not be related to albumin changes. Of note, a relationship
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Table4 Summary of the nonsignificant effects of bedaquiline coadministration, HIV co-infection (dolutegravir coadministration) and baseline

albumin levels on disposition parameters

CLy

Effect estimate®

95% CIP Effect estimate® 95% CI°

F
Effect estimate®*  95% CI°
Bedaquiline coadministration — 0.306% (= 13.1%, 12.5%)
HIV co-infection/ dolutegra-  — 5.33% (= 14.8%, 4.13%)
vir coadministration
Baseline albumin + 1.02% (= 1.02%, 2.14%)

+0.726% (- 14.6%, 16.1%) — 5.43% (= 29.1%, 18.2%)
+5.34% (— 4.86%, 155%) —0.877% (- 21.6%, 19.8%)
— 0.908% (= 1.90%, 0.09%) + 0.778% (- 1.39%, 2.95%)

ClI confidence interval, CL clearance, CL,, metabolite clearance, F bioavailability

2Coded with a linear function:
PAR = TVPAR *
PAR = TVPAR * (1 + THETA(X)*COV) for 01 categorical COV

(1 + THETA (X) * (COV - median)) for continuous COV

where PAR is the disposition parameter (F, CL, or CLM) and THETA(X) is the estimate of the effect

5CIs containing zero, the changes in parameter estimates were not statistically significant

between low albumin and more rapid delamanid clearance
has been previously reported [13]. Such a finding could be
explained by a combination of fraction unbound increas-
ing with hypoalbuminemia and the existence of additional
metabolism pathways for delamanid (other than albumin).

Regarding the covariate analysis, apart from the allomet-
ric scaling factors already included in the structural model
on all disposition parameters, none of the demographics
were significant as covariates (age, sex, race and HIV co-
infection). These results are in line with previous publica-
tions: age (over 18 years) and sex have not been previously
reported to affect delamanid PK; Asian race has been shown
to impact bioavailability [13], but none of the participants
in our analysis were Asian; and for HIV co-infection,
drug—drug interactions with anti-HIV drugs usually influ-
ence the PK, rather than the pathology. In this study, all par-
ticipants with HIV were treated with dolutegravir (no lopina-
vir/ritonavir coadministration). In addition to no observable
drug interaction with dolutegravir, no drug—drug interactions
were found with bedaquiline coadministration. While those
drug interactions were not anticipated, this study provides
assurance that they are not present. We note that delamanid
and bedaquiline intakes were spaced by an hour; the results
may be different when ingested simultaneously, especially
if coadministration impacts the dissolution and absorption
of delamanid.

Our study has several limitations. First, this study was
designed to primarily explore the safety of delamanid and
bedaquiline coadministration. Indeed, this analysis would
probably have benefited from drawing PK samples during
the absorption phase of delamanid (first PK sample after
dose around the expected maximum delamanid concentra-
tion), as well as drawing albumin levels over time to better
assess the mechanism-based aspect of albumin metabolizing
delamanid into DM-6705. Moreover, an objective method
(e.g. mobile application, drug dispenser, etc.) to measure
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patient adherence could have helped to derive time-depend-
ent, more sensible metrics for assessing the role of adher-
ence in delamanid PK.

5 Conclusion

In summary, the PK of delamanid and DM-6705 in adults
with DR TB was adequately described using a combined
model, where no effect of bedaquiline coadministration, HIV
(with dolutegravir-based treatment), or albumin levels could
be identified. This is the first joint population PK model
of delamanid and its main metabolite DM-6705, and it can
be utilized in future exposure—response or exposure—safety
analyses (e.g. relation between DM-6705 concentrations and
QT prolongation).

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s40262-022-01133-2.
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