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Estimation of plasmatic residual concentration

Target drug monitoring (TDM) compromises the measurement and interpretation of drug
concentrations in biological fluids to assist in the determination of drug dosage for the individual
patient [1]. This strategy is used in clinical practice for therapeutic drug classes including antibiotics,
immunosuppressors, antiepileptic and antiarrhythmic agents. Good candidates for TDM are those
with a narrow therapeutic window and a direct relationship between plasma concentration and
efficacy or toxicity (PK-PD relationship) [1].

The pharmacokinetic steady state is usually reached in two to three weeks and depends on the
half-life of the drug, however data on the dynamic evolution of kinase inhibitors plasma
concentrations are limited.

A retrospective study measured the plasma concentration of sorafenib every 15 days by liquid
chromatography in a population of hepatocellular carcinoma patients, from initiation of treatment to
progression [2] This showed that exposure after three months of treatment was lower than after one
month of treatment. We thus defined chronic plasma exposure as a treatment duration of at least
three months.

Plasma concentration was evaluated by the area under the curve (AUC) or residual plasma
concentration, which is defined as the time just before the drug administration.

Precise measurement of trough concentrations is not easy in real-life due to the constraints of
the logistics of a blood collection at a precise time and the fact that the timing of administration varies
from patient to patient. According to the dosing time with respect to the last dose, we defined three
situations: optimal, evaluable and non-interpretable.

- Optimal: the optimal concentration corresponds to the true residual plasma concentration at
steady state, in the blood collection performed immediately before the next administration.

- Evaluable: the residual plasma concentration is estimated by an extrapolation method from
known pharmacokinetic parameters (distribution volume, half-life, clearance) and from data
obtained in population pharmacokinetic models[3]. This estimate of standard trough concentration
(Cmin, std) is only possible when blood samples were collected at steady state or during the terminal
elimination of the drug phase since, in this phase, the elimination rate is linear [[3,4]].

- C (min, std) = C(t)* 0.5~ (Delta (t)/ t1/2)

- C (min, std) = C(t)* exp (k(e) x Delta (t))

Delta t =t - tau, tau is 24 hours when collecting a sample once a day, or 12 hours when collecting
samples twice a day, k(e) is the elimination rate constant.

Pharmacokinetic parameters and PK-POP study are summarized in SupplementaryTable 2.
- Not interpretable: extrapolation not feasible for samples taken during the plasma peak period.

Somatic molecular analysis

ALK fusion was assessed by immunohistochemistry (IHC) or fluorescence in situ hybridization
(FISH), while ROS1 FISH was used to assessed fusions and RT-PCR or next generation sequencing
(NGS) was used to assess mutations and/or other alterations.
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Blood sample collections and ctDNA (for mutational analyses) were collected longitudinally,
including at the time of disease radiological evaluation.

Plasma was isolated and ctDNA analysis was performed centrally (Gustave Roussy, France)
using a targeted panel.

The panel used is described in Supplementary Table 4.

Panels used for blood samples (liquid biopsy):

- CHP2 (Ion AmpliSeq Cancer Hotspot Panel v2 (CHP2) designed to amplify 207 amplicons
covering 50 genes (Thermo Fisher Scientific)).

- Oncomine lung (Oncomine Lung ctDNA Assay contains 35 amplicons covering 11 genes
(Thermo Fisher Scientific). A unique molecular identifier is combined with each single DNA
molecule.

Panels used for tissue samples:

- MOSC4 (Ion AmpliSeq MOSC4 designed to cover 82 genes, combining two other panels
(CHP2 + Safir02).
- OCAV3 (Ion AmpliSeq Oncomine Comprehensive Assay V3 enables detection of mutations
across 161 genes, genes fusion and copy number variations [Thermo Fisher Scientific]).
- SentosaSQ NSCLC (Sentosa SQ Non-Small Cell Lung Cancer panel targets 11 genes with 28
amplicons [Vela Diagnostics]).

Statistical analysis

Median values (interquartile range) and frequencies (percentage) were provided for descriptions
of continuous and categorical variables, respectively.

Medians and proportions were compared using the Student’s t-test and chi-square test (or
Fisher’s exact test, if appropriate), respectively.

Time to treatment failure was defined as the time between kinase inhibitors initiation and
progression.

Overall survival (OS) was defined as the time between kinase inhibitors initiation and death
from any cause. Time to treatment failure and OS were estimated using the Kaplan-Meier method
and described using median values with their 95% confidence intervals (95% CI).

Follow-up was calculated using the reverse Kaplan-Meier method. Correlation between
exposure and T790M mutation occurrence was evaluated with a Pearson correlation coefficient.

All statistical analyses were performed with R studio version 2.15.2, p-values & p-values < 0.05
were considered statistically significant and all tests were two-sided.
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Table S1. Overview of practical target drug monitoring recommendation for KIs in thoracic
oncology.
. PK-PD ' ' Proposed
Kinase . . Outcome parameters associated with target
inhibitor I'elathl:lShlp TDM targets for TDM Reference
for efficacy
(ng/m1l)
Crizotinib Yes Cmin & increased PFS Cumin > 235 [1-3]
. Chmin & increased OS
Gefitinib Yes D8/D3 Chmin ratio & increased PFS Crin 2200 [1-6]
Erlotinib Yes Cmin & improved response Cmin 2500 [1-3,7,8]
Osimertinib Not found No relation found Cmin =166 [1,2,9]
Dabrafenib Not found No relation found Cmin >96.1 [1,2,10]
Trametinib Yes Increased PFS Cnmin 210.6 [1,2,11]

Abbreviations: Cmin, plasma trough level; D, day; MKI, Multi kinase inhibitor; PFS, progression-free
survival; PK-PD relationship, pharmacokinetic-pharmacodynamic relationship; OS, overall survival;
TDM: target drug monitoring.

Table S2. Pharmacokinetics parameters of the Kls evaluated.

Distributi Half-
Kinase . o gens Tmax istribution ,a Metabolic Hepatic
ey Bioavailability volume life e . Reference
inhibitor (h) pathway elimination
(L) (h)
Crizotinib 43% 4-6 1772 42 CYP3A4 63% [12,13]
L . CYP1A1, 2D6, .
Gefitinib 59% 3-7 41 41 3A4 3A5 68% [14]
CYP3A4, 3A5,
Erlotinib 59% 4 232 36.2 1A2 and 1A1 90% [15,16]
extrahepatic
Osimertinib 70% 6 918 44 CYP3A4 68% [9,17]
Dabrafenib 95% 2 46 8 CYP2CS8, 3A4 73% [10]
Trametinib 72% 15 127 1p7 ~ Deacetylation 80% [11,18]
alone

CYP: cytochrome P450.

Table S3. Patient baseline characteristics.

Characteristic All patients (n=41)
Patient age, mean (range), years 65 (28-89)
Sex, No. (%)
Female 26 (63%)
Male 15 (37%)
Performance status, No. (%)
ECOG <1 39 (95%)
ECOG >2 2 (5%)
Current smoker, No. (%)
Yes 4 (12%)
No 36 (88%)
Concomitant PPI, No. (%)
Yes 13 (32%)
No 28 (68%)
Histologic type, No. (%)
Adenocarcinoma 36 (88%)
Squamous cell carcinoma 2 (5%)

Squamous adenocarcinoma

3 (7%)
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Molecular alteration, No. (%)

ALK rearranged 3 (7%)
BRAFV6E mutation 5 (12%)
EGEFR exon 19 deletion 18 (44%)
EGFR mutation, exon 21 (L858R) 9 (23%)
EGFR mutation, exon 21 (L833F) 1 (2%)
ROS-1 rearranged 2 (5%)
MET mutation, exon 14 2 (5%)
No molecular alteration (ALK, BRAF, EGFR, KRAS, MET, ROS-1) 1 (2%)

ECOG, Eastern Cooperative Oncology Group; PPI, proton pump inhibitors,.
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Figure S1. Kaplan-Meier curves of time to treatment failure according to plasma concentration.
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