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contexT: The drug to measure

Pharmacokinetic models to assist the prescriber in choosing the best
tacrolimus dose

Jean-Baptiste Woillard :>:<*, Franck Saint-Marcoux®:>:¢, Jean Debord #:>:<,
Anders Asbergd.e

Development of population pharmacokinetics &
models for tacrolimus s R
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c I 3 ‘ Application of the Bayes theorem to estimate individual
3 }4 \ PK parameters from a limited number of sample
| N allowing the calculation of AUC and to individualize the
lfl“ —~—— dose in a transplant patient given a set of observation
o and covariates (i.e. CYP3A5 genotype, corticosteroids,
‘ M hematocrit...). Several tools are available (i.e. ISBA,
DoseMe, BestDose...)

Pharmacol Res (2018), https://doi.org/10.1016/j.phrs.2018.02.016

TDM: Therapentic Drug Monitoring
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Tacrolimus

Most prescribed
immunosuppressant in
transplanted patients

Narrow therapeutic range
Inter-individual variability

Individual dose adjustment
necessary

TDM is mandatory

Quantification by LC-MS

Lessons From Routine Dose Adjustment of Tacrolimus in
Renal Transplant Patients Based on Global Exposure

Franck Saint-Marcoux, PhD, PharmD,* ' Jean-Baptiste Woillard, PharmD, PhD,*
Canmille Jurado, PharmD,* and Pierre Marquet, MD, PhD*f

Ther Drug Monit ¢ Volume 35, Number 3, June 2013
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contexT: The challenge




Objectives and global strategy

1 2 3
Development of an automated Full validation of the whole Application in renal and hepatic transplant
extraction procedure procedure patients enrolled in a clinical trial

Chromatographic and mass spectral
conditions already available




The validation procedure guidelines

Validation according to EMA and LATDMCT'

6 /

Intra-run precision and
P 1 day

accuracy

4 levels (1; 3; 40 and 75 pg.L?)

Inter-run precision and 1 Supallicsiic ) s
accuracy
: . 8 levels (1; 2,5; 5; 10; 15; 20; 50 and
Calibration 1 / 100 pg.L) 4 days / 4 days
Selectivity 6 / / 1 day
Recovery / Matrix effect 6 Quadruplicate 2 levels (3 and 75 pg.L?) 1 day
Dilution integrity 1 Duplicate 1 level (150 pg.L?) 3 days
Carry-over 1 / / 4 days
Hematocrit effect 3 At (26'%)43'9 & 60 Quadruplicate 2 levels (3 and 75 pg.L}) 1 day
(o]
7 days at RT
Stability 1 Quadruplicate 2 levels (3 and 75 pg.L1) 14 days at RT
3 days at +60°C

1) Capiau et al, Ther Drug Monit 2019 5



Results: The optimized fully-automated extraction procedure
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(1) Condition (2) Extraction (3) Shaking (4) Vacuum

filter

Filter vial

PTFE filter
*pore sie
0,45um

2

solvent

2

\

Collection vial

filtration

Total volume
< 350 ul.

2

Matrix preparation steps on the CLAM-2030

Reagent
1 . Volume (uL) 20
Reagent
2 fgenee Volume (pL) 75
3 Shaking Time (s) / Speed (rpm) 120/ 2000
4 Filtration Time (s) 60
Sample injection Sample f’ye‘ﬁo” Sample injection
LC-MS/MS analysis\|LC-MS/MS analysis\|
381s 381s
Sample preparation\| Sample preparation i Sample prepatation
381s 381s 381s
CLAM-2030 workflow




Results of the validation (1)

Intra-run accuracy and precision Inter-run accuracy and precision

Target
concentration

value (pg/L)

Target
concentration

value (pg/L)

Acceptance Acceptance

criteria (%) criteria (%)

1 Accuracy -12,1 <20 1 Accuracy -3,5 <20
3 Mean -11,0 3 Mean -7,7

40 relative -4,6 <15 40 relative -10,7 <15
75 error (%) -2,2 75 error (%) -10,6

1 9,3 <20 1 5,9 <20
3 Precision CV 5,4 3 Precision CV 5,5
40 (%) 5,8 <15 40 (%) 6,9 <15

75 44 / 75 32




Dilution integrity

Selectivity

Matrix effect

Recovery

Carry-over

Results of the validation (2)

Precision
CV (%)
Accuracy
Mean relative error (%)

Mean signal

(0]
Tacrolimus LLOQ signal (%)
Mean signal (%)
Internal standard signal \”°
CV (%)
CV (%)
Mean signal (%)
Tacrolimus LLOQ signal ‘”°
Mean signal | (%)

Internal standard signa

1.0

-12.8
No signal

0.1

/
5.0% QCL 4.0 (QCH)

4.6

No signal

Evaluated SO
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Results of the validation (3)

: Acceptance
Parameter Hematocrit level ol 5
criteria (%

Low: 26.0 % - 4.8 % (QCL) -11.6 % (QCH)
Hematocrit Accuracy I o ) o ) o <
S Mean relative error (%) Medium: 43.9 % 11.8 % (QCL) 11.1 % (QCH) <15
High: 60.0 % -10.8 % (QCL) - 8.6 % (QCH)

0
1 week at +4°C -9,86 (QCL) -8,69 (QCH)

2 weeks at +4°C 1,69 (QCL) 6,51 (QCH)

Accuracy
<
1 week at RT Wil reliive e 17 9,6 (QCL) 12,2 (QCH) <15
2 weeks at RT 14,7 (QCL) 0,09 (QCH) /
3 days at 60°C 5,06 (QCL) 8,66 (QCH)




Time gain when compared to a manual extraction procedure of the DBS
(ie, LCMS with or without CLAM 2030)

Parameter Automated method time gain

Human occupation

_ o,
time 50/70 %
LC—MS/MS chaln +10/15 %
occupation time
Time to results -10/20 %

“Automation has to dominate
where it is most effective, while
creative tasks will remain the

domain of humans”

P

JG Licouski 1985
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Sample number

Time gain for antomated method preparation and analysis according to sample number
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Application in transplant patients

(ie. transplant patients with a classical blood sample and a DBS collected simultaneously)

g RO e a’p | TACKIT-EASY vezzz il Inserm - - ° °
D Mo . — Preliminary results obtained in 21 renal and

hepatic transplant patients

Use of a microsampling kit for the therapeutic drug monitoring of
tacrolimus in kidney and liver transplant patients

TAC-KIT-EASY
87RI21_0019 Venous sample
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Tacrolimus concentrations were measured after manual extraction of the DBS using a LCMS 8060 13



CONCLUSION

1 3
Development of an automated Full validation of the whole Application in renal and hepatic transplant
extraction procedure procedure patients enrolled in a clinical trial
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Supplemental data



Spectral conditions optimisation

»Parent ion: [M + NH,]*

» Analyte, Tacrolimus and isotope, [1°C, D,-Tacrolimus], infusion

Pause Time | Dwell Time | Q1 Pre Bias | CE (collision Q3 Pre

768,40 28,0 220 28,0
Tacrolimus 821,25 786,40 -30,0 18,0 28,0
576,30 1,0 20,0 -30,0 250 20,0

771,40 -20,0 -22,0 -28,0
13 - 3 > > > >
C, D, -Tacrolimus 824,45 789,40 -20,0 ~18,0 28,0

» Acquisition in MRM mode, positive ionisation in electrospray
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Chromatographic conditions optimisation

Stationary
Column Characteristic phase
reference "
composition

Column

Granulometry

(um) Porosity (A) Supplier

POROS 20 Rl 1102412 Pelylstyrenevinyl 20 4000 Life technologies
2.1mm 30 mm benzene]
Luna Phenyl- Hexyl linked
Analytical Hexyl 00B 4257-BO  phenyl with TMS 5 100 Phenomenex
5 um; 50 x 2mm endcapping

Optimised phases for preparation and separation

oporion | proprto A
Phase . ! Phase . . .
proportion proportion proportion proportion molarity
3 mM

. .
S 90%H,0  10%MeOH 00 % Mo 10 /ofAmmtomum
ormate
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On-line SPE
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