
Parameter Estimate (RSE%)
IIV / IOV*

CV% (RSE%)

CL 8.88 l/h (4%) 17% (22%)

V 21.4 l (3%)

CL with RIF +0.16 (34%)

PMage50 (CL) 10.5 months PMA (10%)

γmat (CL) 2.6 (30%)

BIO 100% FIX 25% (17%) *

BIO with HIV -0.22 (19%)

MTT Oral 1.07 h (5%) 97% (5%) *

MTT NGT -0.68 (6%)

N 2.31 (20%)

KA 0.87 (6%) 36% (28%) *

ScaleAbs.mat. 1.43 (2%)

Add error 0.0138 (6%)

Prop error 0.172 (5%)
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A population pharmacokinetic model for ethionamide in 

South African children; impact on dosing regimen

• Population pharmacokinetics modelling in NONMEM 7.4

• AUC scaled to model prediction of 750 mg dose in adults 50–70 kg

• Simulation for dose adjustment in weight bands to match target 

AUC

Methods

Background and objective
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Conclusions

Acknowledgements

Ethionamide is used both in first-line and second-line treatment of 

tuberculosis, including in disseminated tuberculosis and tuberculous 

meningitis due to its good penetration in cerebrospinal fluid [1]. The 

current understanding of ethionamide’s pharmacokinetics (PK) is 

limited, especially in children. 

The aim of this study was to develop a pediatric population PK model 

for ethionamide, and suggest an improved dosing over different weight 

bands.

We propose a model that successfully describes ethionamide 

pharmacokinetics in children.

With higher ethionamide doses for children in the 8 – 20 kg 

bodyweight range, and lower doses for children below 5 kg, 

drug-exposure comparable to adults following a standard oral 

dose are achieved.

Results - Modelling

Results – Adjusted dosing

Age < 1 y

N = 19

Age > 1 y

N = 100

Results - VPCs

• One compartment

• Transit absorption [8]

• First order elimination

• Allometric scaling of CL and V

• M6 method for below limit of 

quantification observations [7]

• HIV co-infection  Lower 

bioavailability

• Rifampicin co-administration 

Higher CL

• Maturation of CL

• Maturation of absorption:

• NGT  Faster absorption, lower 

mean transit time (MTT)

Table 2. Estimates for typical values, Inter-individual (IIV), and inter-occasional variability

(IOV) for the ethionamide population PK model. For CL and V, the values refer to a typical 13 

kg BW subject.
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Figure 3. Exposures in different weight bands after suggested dose

adjustment. Dashed line is projected adult AUC of 28.4 h*mg/L after

750mg dose.

62.5 mg 125 mg 250 mg 375 mg 500 mg

Figure 1. Visual 

predictive check 

for subjects

under (left) and 

over (right) one

year old.

Study population

Covariate Median (range) or count

N 110 + 9 from two studies [3,4] 

Age (years) 2.6 (0.25 – 15)

Weight 12.5 (2.5 – 66)

Dose (mg/kg daily) 20 (10 – 25)

Administration Naso-gastric tube: 82      Oral: 37

HIV+ 24 (22 on ART)

Rifampicin 21

Figure 2. Visual 

predictive check 

for HIV negative 

(left) and HIV 

positive (right) 

subjects.

𝐾𝐴 = 𝑇𝑉𝐾𝐴 ∗ 𝑆𝑐𝑎𝑙𝑒 ∗ 1 + 𝑒−𝑎𝑔𝑒

𝑀𝑇𝑇 = 𝑇𝑉𝑀𝑇𝑇/(𝑆𝑐𝑎𝑙𝑒 ∗ 1 + 𝑒−𝑎𝑔𝑒 )

Table 1. Characteristicts of the study population


