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Abstract Oral delamanid (Deltyba�) is a useful addition

to the treatment options currently available to treat patients

with multidrug-resistant tuberculosis (MDR-TB). In the

EU, it is indicated for use as part of an appropriate com-

bination regimen in adults with MDR-TB when an effec-

tive treatment regimen cannot otherwise be composed due

to resistance or tolerability. It exhibits potent antitubercular

activity against drug-susceptible and -resistant strains of

Mycobacterium tuberculosis. In a 3-month randomized

control trial (2 months treatment ? 1 month follow-up) in

adults with MDR-TB, delamanid 100 mg twice daily ? an

optimized background regimen (OBR) improved 2-month

sputum culture conversion rates to a significantly greater

extent than placebo ? OBR. In consecutive extension and

follow-up studies, treatment with delamanid for C6 to

8 months was associated with higher rates of favourable

outcomes and lower rates of unfavourable outcomes than

treatment for B2 months. Delamanid was generally well

tolerated in patients with MDR-TB. To reduce the potential

risk of QT interval prolongation with delamanid, recom-

mendations regarding monitoring and precautionary mea-

sures should be followed.

Adis evaluation of delamanid as part of appropriate combination

regimen in multidrug-resistant tuberculosis

Improves sputum culture conversion rates when added to optimal

background regimens

Treatment for C6 to 8 months provides higher rates of favourable

outcomes and lower rates of unfavourable outcomes (including

mortality) than treatment for B2 months

Not associated with clinically relevant pharmacokinetic drug

interactions

Generally well tolerated

Associated with an increased risk of QT interval prolongation (use

requires caution in at-risk patient populations)

What is the rationale for developing delamanid?

Tuberculosis (TB), an infectious disease caused by My-

cobacterium tuberculosis that primarily affects the lungs, is

a major cause of morbidity and mortality [1, 2]. Currently

available treatment regimens, including the standard

WHO-recommended first-line regimen of rifampicin, iso-

niazid, ethambutol and pyrazinamide, are effective against

most drug-susceptible strains of TB [2]. However, the

improper use of effective TB therapy and other errors have

led to the emergence of multidrug-resistant TB (MDR-TB;

characterized by resistance to at least rifampicin and iso-

niazid), as well as the subcategory of extensively drug-

resistant TB (XDR-TB; defined as MDR-TB that is also

resistant to any fluoroquinolone and C1 injectable second-

line drug, such as amikacin, capreomycin and kanamycin)

[1–6]. In order to achieve the WHO’s goal of ending the

global TB epidemic by 2035, there is a clear need for new

drugs to be developed that can add to the currently limited

treatment options for MDR- and XDR-TB [2, 5, 6].

One such agent is delamanid (Deltyba�), an oral anti-TB

drug that is indicated for the treatment of MDR-TB when
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administered in combination with an optimized back-

ground regimen (OBR) in several countries. This article

focuses on the use of delamanid in adults with MDR-TB as

approved in the EU [7].

How does delamanid work?

Delamanid is a nitroimidazo-oxazole derivative that acts as

a mycolic acid biosynthesis inhibitor, thereby disrupting

metabolism of the cell wall and facilitating better drug

penetration into mycobacteria [7, 8]. It is a prodrug with

antibacterial activity specific for Mycobacteria; bioreduc-

tion of its nitro group by M. tuberculosis is required to

produce a reactive species with antimycobacterial efficacy

[8–10]. This activation is mediated via the mycobacterial

F420 coenzyme system [8, 9]. Delamanid interferes with

mycolic acid production by inhibiting the synthesis of

ketomycolic and methoxymycolic acids [8, 10]. In vitro,

concentrations of delamanid required to inhibit ketomy-

colic and methoxymycolic activity by 50 % were 0.021 and

0.036 lg/mL, which were lower than those of isoniazid

[10].

Delamanid has been shown to be more active in vitro

than currently available first-line anti-TB drugs [10]. The

minimum inhibitory concentrations of delamanid against

standard drug-susceptible and -resistant strains of M. tu-

berculosis were 0.006–0.012 lg/mL, and were

2–512 times lower than those of rifampicin, isoniazid,

ethambutol and streptomycin [10]. Against clinically iso-

lated M. tuberculosis strains, the minimum concentrations

of delamanid required to inhibit 90 % of isolates were

0.006–0.024 lg/mL, and were 8–303 times lower than

those of rifampicin, isoniazid, ethambutol and strepto-

mycin [10]. A clinical breakpoint for delamanid has not yet

been determined [7].

In vitro, delamanid displayed synergistic or partially

synergistic activity with rifampicin, isoniazid, ethambutol

or streptomycin against 92.6, 44.4, 88.9 and 25.9 % of all

respective tested clinical isolates [10].

What is its potential mechanism of resistance?

Mutation in one of the five coenzyme F420 genes (fgd,

Rv3547, fbiA, fbiB and fbiC) has been proposed as the

mechanism for resistance against delamanid in mycobac-

teria [7, 8]. In vitro, the development of resistance to

delamanid in clinical isolates of M. tuberculosis was due to

lack of conversion of delamanid to the desnitro-imidazo-

oxazole form by the bacteria [8].

Resistance to delamanid (defined as any growth in the

presence of a delamanid concentration of 0.2 lg/mL that is

[1 % of that in drug-free control cultures) occurred in

clinical trials [7]. The risk of selecting for resistance to

delamanid appears to be higher when the drug is used with

few agents predicted to be active and/or when these addi-

tional agents are not among those considered to be most

effective against M. tuberculosis [7]. Cross-resistance

between delamanid and rifampicin, isoniazid, ethambutol

or streptomycin has not been observed [7, 10].

For whom is delamanid indicated?

In the EU, delamanid is indicated for use as part of an

appropriate combination regimen in adult patients with

pulmonary MDR-TB when an effective treatment regimen

cannot otherwise be composed due to resistance or toler-

ability [7]. Table 1 provides a summary of the prescribing

information of delamanid in the EU [7].

Delamanid does not induce or inhibit cytochrome P450

(CYP) enzymes [11], and is not associated with clinically

relevant drug interactions, including interactions with

commonly used antiretroviral and anti-TB drugs [7].

However, as delamanid is associated with prolongation of

the corrected QT (QTc interval), its concomitant use with

other drugs that prolong the QTc is not recommended or

requires caution (Table 1) [7].

What is the clinical efficacy of delamanid?

The delamanid development programme includes three

consecutive clinical trials in adults (aged 18–64 years)

with sputum culture-positive MDR-TB [12, 13].

Patients also received OBR as directly-observed ther-

apy (DOT) according to WHO guidelines for treating

MDR-TB. Where possible, the efficacy and the toler-

ability sections of this article focus on clinical trial

data relevant to the approved dosage of delamanid (i.e.

100 mg twice daily).

In the pivotal 3-month, placebo-controlled, multina-

tional phase 2 trial (Trial 204), 481 hospitalized patients

were randomized to receive oral delamanid 100 or 200 mg

twice daily ? OBR or placebo ? OBR for 2 months, fol-

lowed by a 1 month follow-up period [12]. Patients who

had a Karnofsky score\50 %, were HIV-positive, or had a

significant relevant disease (e.g. cardiovascular disease)

were excluded. Lung cavitation was present in &70 % of

patients (bilateral in &25 % of patients). Overall, 91 % of

patients had received previous anti-TB therapy C30 days

prior to randomization, about half of whom had received a

first-line regimen only [12].

Trial 208, a non-controlled, open-label extension study,

included 213 patients from the delamanid and placebo

groups of Trial 204. All patients received delamanid
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Table 1 Prescribing summary of oral delamanid (Deltyba�) as part of an appropriate combination regimen in adults with MDR-TB in the EU

[7]. Consult local prescribing information for further details

What is its approved indication?

As part of an appropriate combination regimen in adults (age C18 years) with pulmonary MDR-TB when an effective treatment regimen cannot

otherwise be composed due to resistance or tolerability

How is it available?

Film-coated tablets containing 50 mg delamanid

What is its administration regimen?

Recommended dosage 100 mg twice daily for 24 weeks (lack of data regarding longer treatment)

Recommended administration Via DOT; take with food (taking with a standard meal : bioavailability by 2.7-fold vs. fasting

conditions)

Concomitant therapy Must be administered as part of an appropriate combination regimen for MDR-TB

Continue treatment with the combination regimen after the completion of the 24-week delamanid

treatment period according to WHO guidelines

How should it be used in special populations?

Patients with renal impairment Mild or moderate impairment: no dosage adjustments required

Severe impairment: use is not recommended (lack of data)

Patients with hepatic impairment Mild impairment: no dosage adjustments required

Moderate or severe impairment: use is not recommended

Women of childbearing potential Use only in women using reliable contraception

Use is not recommended in women who are pregnant

Women should not breastfeed during treatment

Elderly patients Data are lacking

Paediatric patients Safety/efficacy has not yet been established in patients aged\18 years (limited data)

What monitoring requirements and precautions related to QT interval prolongation pertain to its use?

ECG monitoring Monitor before treatment initiation and monthly during treatment

Serum electrolytes monitoring Monitor before initiating treatment and correct if abnormal

Patients with QTcF[500 ms Before treatment initiation: do not start treatment

During treatment: discontinue treatment

Patients with QTcF[450 ms (male) or

[470 ms (female)

Monitor ECGs more frequently

Patients with cardiac risk factorsa, including

concomitant administration of medicinal

products known to prolong the QTcb

Do not initiate treatment unless possible benefits of treatment outweigh the potential risks

Monitor ECGs very frequently

Patients with hypoalbuminaemia

(associated

with an : in the risk of QTc prolongation)

Serum albumin\2.8 g/dL: use is contraindicated

Serum albumin\3.4 g/dL (at initiation or during treatment): monitor ECGs very frequently

Patients receiving concomitant strong

CYP3A inhibitors (e.g. carbamazepine)

Concomitant use is contraindicated (: exposure to delamanid metabolite DM-6705, which is associated

with : risk of prolonged QTc)

If concomitant use is unavoidable, monitor ECGs very frequently

Patients receiving concomitant quinolones

(all cases of QTcF prolongations[60 ms

with delamanid were associated with

concomitant use of fluroquinolones)

Concomitant use is not recommended

If concomitant use is unavoidable, monitor ECGs very frequently

Moxifloxacin: concomitant use is not recommended (lack of data)

DOT directly observed therapy, ECGs electrocardiograms, MDR-TB multidrug-resistant tuberculosis, QTc corrected QT interval, QTcF Fridericia’s QTc,

: increase(s)
a Including congenital or other conditions known to prolong QTc or QTcF[500 ms; history of symptomatic cardiac arrhythmias or clinical relevant

bradycardia; predisposing cardiac conditions for arrhythmia; electrolyte disturbances (particularly hypokalaemia, hypocalcaemia or hypomagnesaemia)
b Including antiarrhythmics (e.g. amiodarone, disopyramide, dofetilide, ibutilide, procainamide, quinidine, hydroquinidine, sotalol); neuroleptics (e.g.

phenothiazines, sertindole, sultopride, chlorpromazine, haloperidol, mesoridazine, pimozide, thioridazine) and antidepressants; certain antibacterials (e.g.

macrolides, moxifloxacin, sparfloxacin, triazoles, pentamidine, saquinavir, clofazimine); certain non-sedating antihistamines (e.g. terfenadine, astemizole,

mizolastine); and other agents (e.g. cisapride, droperidol, domperidone, bepridil, diphemanil, probucol, levomethadyl, methadone, vinca alkaloids, arsenic

trioxide)
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100 mg twice daily (with the option of increasing the

dosage to 200 mg twice daily after 2 weeks) ? OBR for a

further 6 months [13]. There was a C4-week break in

delamanid treatment between Trials 204 and 208, with

more than half of the patients resuming delamanid within

2 months [13].

An observational follow-up study (Study 116) evaluated

long-term outcomes for up to 24 months after randomiza-

tion in Trial 204 or until the end of treatment (whichever

came first) in 421 patients (229 who had participated only

in Trial 204 and 192 who had participated in Trials 204

and 208) [8]. Patients continued to receive OBR (but not

delamanid) [13]. Based on the length of delamanid expo-

sure, patients were categorized as receiving long-term (C6

to 8 months) delamanid treatment (n = 192) or short-term

(B2 months) delamanid treatment (n = 229).

In multidrug-resistant tuberculosis

Delamanid 100 mg twice daily ? OBR was more effective

than placebo ? OBR in improving sputum culture con-

version (SCC) rates in adults with MDR-TB in Trial 204.

In the modified intent-to treat population, the proportion of

patients achieving 2-month SCC was significantly

(p\ 0.01) higher in the delamanid 100 mg twice-daily

group than in the placebo group when assessed using an

automated mycobacterial growth indicator tube (MGIT)

system (45.4 vs. 29.6 %; primary endpoint), as well as

when assessed using a solid mycobacteriological culture

medium (53.8 vs. 65.2 %) [12]. SCC was defined as a

series of C5 consecutive cultures that were negative for

growth of M. tuberculosis, without subsequent positive

cultures.

The time to SCC differed significantly (p = 0.001)

between the delamanid 100 mg twice-daily and placebo

groups in Trial 204 [12]. According to a Kaplan–Meier

analysis of time to SCC using MGIT, there was a 10 %

separation between delamanid and placebo by day 36.

Based on a Cox regression analysis of SCC, the hazard

ratio for increased time to sputum culture negativity in the

delamanid 100 mg twice-daily group was 0.58 (95 % CI

0.39–0.89) with the use of MGIT and 0.54 (95 % CI

0.36–0.81) with the use of solid medium [12].

At 24 months in the overall population in Study 116,

significantly more patients in the long-term delamanid

treatment group had favourable outcomes (i.e. cured or

completed all treatment) than in the short-term delamanid

treatment group, although there was no significant

between-group difference in cure rates (Fig. 1) [13].

Unfavourable outcomes [i.e. died, failed (pre-specified

proportion of TB-positive sputum cultures) or defaulted

(treatment discontinuation for C2 months without medical
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Favourable treatment outcomes

Long-term (≥6 months) delamanid  + OBR (n = 192)

Short-term (≥2 months) delamanid + OBR (n = 229)

(41.8-55.1)

(48.3-61.6)
(50.0-64.4)

(0.1-3.7)

(3.7-10.6)

(67.7-80.5)

(19.5-32.3)

(5.1-12.7)
(4.4-12.6)

(11.7-22.7)

(7.6-16.2)

(38.4-51.7)

(19.8-31.5)

*

*

*

*

*

Unfavourable treatment outcomes

(12.1-23.3)

RR 1.35 (1.17-1.56)

RR 2.624 (1.47-4.68) RR 0.13 (0.03-0.53)

Fig. 1 Treatment outcomes in a 24-month follow-up study of

delamanid ? an optimized background regimen (OBR) in patients

with multidrug-resistant tuberculosis (study 116) [13]. Total

favourable = cured ? completed; total unfavourable = died ?

failed ? defaulted. Numbers in brackets are 95 % CIs. RR risk ratio,

*p\ 0.001 vs. short-term group
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approval)] and patient mortality were also significantly

reduced following long-term treatment with delamanid

(Fig. 1) [13].

The use of 2-month SCC as a surrogate efficacy end-

point in the treatment of MDR-TB and the benefits of long-

term treatment with delamanid are supported by analyses

based on updated prospective data from the delamanid

development programme [14]. In 464 (96.5 %) patients for

whom vital status was assessed and updated at

C24 months, the risk of mortality was significantly lower

in the 192 patients who achieved 2-month SCC than in the

272 patients who did not achieve this endpoint [mortality

rate 3.1 vs. 11.4 %; odds ratio 0.25 (95 % CI 0.10–0.61);

p = 0.002]. The risk of mortality was also significantly

lower in 205 patients who received long-term delamanid

treatment than in 259 patients who received short-term

delamanid treatment; at the time of the assessment, 2.9

versus versus 12.0 % of patients in the respectively groups

had died [odds ratio 0.22 (95 % CI 0.09–0.54); p = 0.001]

[14].

In extensively drug-resistant tuberculosis

Delamanid ? OBR appears to be effective in treating

adults with complicated infections caused by XDR-TB

strains, based on limited evidence from a post-hoc analysis

in a small sample of patients with confirmed XDR-TB at

baseline in the delamanid development programme [15].

In 26 patients with XDR-TB, the rate of 2-month SCC

was numerically higher in 16 patients receiving dela-

manid ? OBR than in 10 patients receiving place-

bo ? OBR (44 vs. 10 %) [15]. Sustained SCC and

successful treatment outcomes were at least twice as likely

in patients with 2-month SCC than in those without

2-month SCC (p B 0.02) [15]. At 24 months, 17 patients

who received long-term delamanid treatment had numeri-

cally higher rates of sustained SCC than 9 patients who

received short-term delamanid treatment (77 vs. 44 %), as

well as numerically higher rates of successful treatment

outcomes (65 vs. 44 %) and numerically lower rates of

mortality (9 vs. 22 %) [15].

What is the tolerability profile of delamanid?

Treatment with oral delamanid ? OBR was generally well

tolerated in adults with MDR-TB in the clinical trial pro-

gramme. The most prominent safety concern associated

with delamanid is QTc interval prolongation, with pares-

thesia and tremor being other important adverse drug

reactions [7].

In Trial 204, most treatment-emergent adverse events

(TEAEs) were of mild to moderate severity, and led to

treatment discontinuation in only a few (3 %) patients [12].

Nausea, vomiting and dizziness were reported in 38.3, 33.0

and 30.2 % of patients in the combined delamanid 100 or

200 mg twice-daily groups, respectively [7]. Adverse

events considered to be potentially causally related to study

drugs were reported in 38.5 and 35.6 % of delamanid

100 mg twice-daily and placebo recipients, respectively,

and included insomnia, vomiting, QTc interval prolonga-

tion, somnolence, nausea and hypokalaemia [12].

Serious TEAEs (most commonly QTc interval prolon-

gation, haemoptysis, anaemia and psychotic disorder) were

reported in 9.9 and 8.8 % of patients in the delamanid

100 mg twice-daily and placebo groups, respectively, in

Trial 204 [12], and in 11.7 % of delamanid recipients in

Trial 208 [8]. Overall, 74 patients in Trials 204 and 208

experienced severe TEAEs, the majority of which occurred

C4 months after starting delamanid [8].

Monitoring and precautionary measures are recom-

mended to reduce the potential risk of electrocardiogram

QTc interval prolongation with delamanid (Table 1) [7].

Fridericia’s QTc (QTcF) interval prolongation was signif-

icantly (p\ 0.05) more frequent with delamanid 100 mg

twice-daily than with placebo (9.9 vs. 3.8 % of patients,

respectively) in Trial 204, but was not accompanied by

clinical symptoms (e.g. arrhythmias or syncope) [12]. QTc

interval prolongation increases slowly during the first 6–

weeks of delamanid treatment, then stabilizes [7], and

appears to be closely correlated with levels of the major

delamanid metabolite DM-6705, the bioformation and

metabolism of which is regulated by plasma albumin and

CYP3A, respectively [7, 16, 17]. The risk of QTc interval

prolongation is increased in patients with hypoalbu-

minaemia and hypokalaemia (Table 1) [7].

Palpitations were reported in 8.1 and 6.3 % of patients

in the delamanid 100 mg twice-daily and placebo groups,

respectively, in Trial 204 [12] and 13.1 % of delamanid

100 mg twice-daily recipients in Trial 208 [13]. They were

the only cardiac adverse event reported in C2 % of patients

in any treatment group. In general, palpitations were of

mild severity, did not display a consistent pattern with

regard to time to onset or duration, and occurred in patients

who had pre-existing conditions and/or were receiving

concomitant medications that had a possible causative role

[8].

The nature and frequency of biochemical abnormalities

were generally similar in the combined delamanid 100 and

200 mg twice-daily group and the placebo group in

Trial 204 [8], with the exception of a numerically higher

incidence of hyperuricaemia with delamanid than with

placebo (26.1 vs. 22.9 % of patients). Elevated serum

cortisol levels (C26 lg/dL), which were reported in 36.0

and 29.4 % of delamanid 100 mg twice-daily and placebo

recipients, respectively, may result from disturbances in the
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peripheral metabolism of cortisol associated with progres-

sive TB. The most frequently reported potentially drug-

related chemistry abnormality was hypokalaemia, which

occurred in 2.5 % of delamanid and 1.9 % of placebo

recipients [8].

What is the current clinical positioning
of delamanid?

Delamanid is a useful addition to the treatment options for

patients with MDR-TB. Oral delamanid 100 mg twice daily

is effective and generally well tolerated when used in

combination with an OBR in adults with MDR-TB, and

limited data suggest it is also effective in adults with XDR-

TB [15].

In an interim policy guidance based on the current

clinical evidence [18], the WHO recommends that dela-

manid be added to a WHO-recommended regimen in adults

with pulmonary MDR-TB (including those with HIV)

under specific conditions. It may have a particular role in

the treatment of patients with MDR-TB who are at higher

risk for poor outcomes, have additional resistant to fluo-

roquinolones or injectable drugs, or have XDR-TB [18]. As

clinical evidence is lacking in some patient populations, the

WHO recommends that delamanid should be used with

caution in patients who are elderly, have diabetes, hepatic

or severe renal impairment, or use alcohol or substances,

and advises against its use in children, pregnant/breast-

feeding women and individuals with a QTc interval

[500 ms; however, its use may be considered in patients

with exclusive extrapulmonary disease [18].

Delamanid may have the potential to significantly

shorten the usual 2-year duration of treatment for MDR-TB

[19, 20]. Rates of 2-month SCC improved when delamanid

was added to an OBR relative to OBR treatment without

the addition of delamanid. However, long-term treatment

provided better outcomes than short-term treatment, and

treatment for C6 months may be necessary to achieve

lasting sputum culture negativity. The optimal duration of

treatment with delamanid has not been established (current

recommended treatment duration in the EU is 24 weeks;

Table 1). The EU marketing authorization for delamanid

was conditional upon completion of a confirmatory double-

blind, placebo-controlled, 6-month phase 3 trial of dela-

manid ? OBR in adults with pulmonary sputum culture-

positive MDR-TB (excluding patients with XDR-TB),

which is currently being conducted [21].

In the absence of head-to-head trials, definitive conclu-

sions on the comparative efficacy and tolerability of dela-

manid versus other anti-TB agents are not possible.

According to a network meta-analysis of the comparative

efficacy and acceptability of five anti-TB drugs in

randomized, controlled trials in patients with MDR-TB,

delamanid (OR 2.45; 95 % CI 1.36–4.89), bedaquiline (OR

2.69; 95 % CI 1.02–7.43) and moxifloxacin (OR 2.47;

95 % CI 1.01–7.31) were significantly more effective than

placebo, but levofloxacin (OR 2.24; 95 % CI 0.54–9.70)

and metronidazole (OR 0.93; 95 % CI 0.11–7.71) were not

[22]. However, as there were no statistically significant

differences between any of these drugs with regard to

efficacy and acceptability, there is insufficient evidence to

suggest that the efficacy of any of these drugs is superior to

the others [22].

The oral administration of delamanid may provide

advantages in terms of patient convenience and adherence

to therapy relative to second-line injectable drugs (e.g.

amikacin, capreomycin, kanamycin) [19]. In addition,

delamanid appears to offer a better tolerability profile, as

these injectable agents may cause severe adverse events

such as deafness, vestibular toxicity, electrolyte imbalances

and renal impairment [19, 23]. Delamanid-based therapy

was generally well tolerated in clinical trials; however, its

use may be limited by the potential risk of QT interval

prolongation. To reduce the potential risk of QT interval

prolongation with delamanid, monitoring recommenda-

tions and precautionary measures should be followed

(Table 1). Of note, prolongation of the QT interval is also

associated with other agents used in the treatment of TB

(Table 1), including clofazamine and moxifloxacin and the

recently approved novel anti-TB agent bedaquiline. Con-

comitant use of delamanid and bedaquline is not recom-

mended at this time [24].

Patients with HIV infection have an increased risk of

developing TB [2], with TB being a leading cause of death

in this patient population [19]. Unlike other anti-TB and

antiretroviral drugs, many of which are metabolized by

CYP enzymes and are associated with drug interactions [3],

delamanid does not inhibit or induce CYP450 enzymes

[11] and has a low potential for pharmacokinetic drug

interactions, including a lack of interactions with

antiretrovirals, which may offer an advantage in HIV

patients co-infected with TB. A sub-trial of HIV-infected

patients co-infected with MDR-TB is being conducted as

part of the confirmatory 6-month phase 3 trial at some

investigational sites in South Africa [21].

The use of delamanid in the treatment of MDR-TB is

currently limited to adults (Table 1) [7]. Clinical trials are

being conducted to determine the appropriate dosage,

efficacy, safety and pharmacokinetic profile of delamanid

in paediatric patients [21], with preliminary data available

from an open-label pharmacokinetic and safety phase 1

trial in 13 paediatric patients with MDR-TB [25]. Patients

received twice-daily treatment with delamanid 50 mg (6

patients aged 6–11 years) or 100 mg (7 patients aged

12–17 years) ? OBR for 10 days, followed by OBR for
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8 days. Delamanid was well tolerated, with no patients

discontinuing treatment early, experiencing serious adverse

events, or having an absolute QTcF[500 ms or an increase

from baseline in QTcF[60 ms [25]. In both paediatric age

groups, pharmacokinetic parameters were within ranges

reported in clinical trials in adults [25].

Treatment of MDR-TB is costly because of the high

number of drugs involved and the long duration of treat-

ment required to achieve relapse-free cure [1, 19, 23]. The

costs of adding delamanid to OBR may be offset by the

increased number of successfully treated patients.

According to a modelled cost-utility analysis in patients

with MDR-TB in Germany, the addition of delamanid to a

five-drug background regimen relative to the background

regimen alone was predicted to be cost saving under a wide

range of assumptions from a societal perspective, and cost

effective from a healthcare payer perspective (incremental

cost per quality-adjusted life-years gained €5084; 2013

values) [26].
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