The value of Model-based Therapeutic Drug Monitoring In
Tuberculosis Treatment — Optimized Target for Rifampicin
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Table 1 Model parameters from [1]

Introduction VPC of the PK model [1]

_ . _ Parameter Typical 1V IOV
Rifampicin acts as a cornerstone of tuberculosis (TB) . value (%CV) (%CV)
treatment. Therapeutic drug monitoring (TDM) Is becoming _ V.. (mg/h) 525 300 -
increasingly used for TB treatment. Bayesian model-based 2 k_(mg/L)  35.3 35.8 18.9
TDM is of benefit for rifampicin due to auto-induction and non- g 10° Corr V. -k - 38.9 -
linear pharmacokinetics (PK) [1] where non-model-based TDM & (%)
is sub-optimal. 3 - V (L/70kg) 87.2 7.86 -

O RN -1
A new optimized target for rifampicin Is desperately needed ¢ : :;a () 11; ?’3'8 ?1'4
since the common target of achieving C,,., of ~8 mg/L Is to0 % ;- e T |
. SO RS . U EC., (mg/L) 0.0699 - -
low given recent data indicating that at doses up to 40 mg/kg of ° ° . (hd) 000603 - _

. . — T T T T T T T T T T T T 1 ENZ .

rlfamplcm were well tolerated [2] 0 2 4 6 8 10 1|_2Lc;é 16 18 20 22 24 26 MTT (h) 0513 3892 564

Objective : 0; L/ NN 23.8 779 -
- F : . 15.7

This work evaluated a Bayesian model-based TDM

BLOQ (%)

_ o _ (I) é zlt (Is é 1|0 1I2 1I4 1I6 1I8 2|0 2|2 2|4 2I6 I:max 0.504 ) )
approach for rifampicin accounting for the known auto- Time after dose () ED., (mg)  67.0
induction and dose non-linearity in bioavailability. Figure 1 Visual predictive check of Prop error  23.6 : :

applied rifampicin PK model (%CV)

Methods Distribution of doses Table 2 Highest rifampicin dose to
33 TB patients in Sweden were given rifampicin at 10 mg/kg as part of achieve Cp,, below 35 mg/L
standard treatment. Rifampicin plasma concentrations were measured Rifampicin dose % of patients
at pre-dose and following 2, 4 and 6 hours post-dose after 14 days of 21 10 mg/kg 0
treatment and at pre-dose and at 2 hours at weeks 4 and 12. A new 5 15 mg/kg 0
optimized TDM target for rifampicin of day 14 C__, of 35 mg/L was S 20 mg/kg 18.2
established using the observed geometric mean of day 14 C,_, £° 25 mg/kg 39 4
following 35 mg/kg rifampicin [2]. C.., was preferred over AUC as the - 30 mg/kg 18.2
target due to the post-antibiotic effect of rifampicin where C__. and not 35 ma/kg 182
AUC WlII_drlve the antibiotic effect. | | LRI TN 40 ma/kg 303
A BayeS|an model-based TDM dose was derived for each patlent by Figure 2 Distribution of maximal dose. 45 mg/kg 3 03
PR of high dose. rampicn 1], The model was used 1o obtan . coicted Cray for increasing - somake 0
Individual PK parameters for each patient through a Bayesian step rifampicin doses and potential _ Pred_ldec! AUC_O-_24h for
using fixed and random parameters (Table 1) and observed data. new target Increasing rifampicin doses
Secondly, the calculated Individual PK parameters were used to 100- 1000-

predict the Bayesian model-based C
doses of 15-50 mg/kg.rifampicin.

at day 14 following higher

MmaxX
800

The highest dose not exceeding the TDM target of day 14 C,, 0f 35 2 §'° . O O
mg/L were predicted for each patient. £ < _.
Simulated C_ ., and AUC,.,, were summarized for each dose level oE 3 400 O
and compared with literature values [2]. = é
The analysis was carried out in NONMEM 7.3 [3] with the M3 method 200 &

for samples below the limit of quantification (BLOQ).

Results TR Bl © T T P Gty ©

e 224 rifampicin concentrations from 33 patients were Eigé’ﬁifJﬁgiivriﬂ?’cﬂtgfgécﬂ?gr}fOf Cmax Figure 3 Individual predictions of AUC, ;.
analysed (34.4% BLOQ). '

 The model described the observed data well (Figure 1) Conclusion
suggesting that the appropriate model was used. Model-based TDM is warranted for dose optimization and

. The Bayesian model-derived TDM dose in this patient personalised medicine for rifampicin due to its complex PK
population ranged from 20-45 mg/kg (mode: 25 mg/kg which makes predictions of individualized dosing impossible

Table 2 and Figure 2) to meet the TDM target of 35 mgl/L. unless a model-based approach is used. This study shows
25 mg/kg is lower than the observed 35 mg/kg dose that the applied PK model i1s optimal for TDM of rifampicin.

v due o aigher L inour patentpepuaon. 518, 8 O SO L e
« The predicted C. ., and AUC,,,, (Figures 3 and 4) J X J

_ . . and with optimized effect on an individual patient level.
agreed well with literature values [1, 2] which validated P P

the PK model on an individual level. References
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