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Wu J, Lin Z. Non-Small Cell Lung Cancer Targeted Therapy: Drugs and Mechanisms
of Drug Resistance. Int J Mol Sci. 2022 Dec 1; 23 (23):15056.
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EFICACIA/TOXICIDAD

¥ cafh _
o | Olaparib (n = 178) Chemotherapy (n = 76)
Adverse event Any Grade Grade = 3 Any Grade Grade = 3
Any 174 (97.8) 89 (50.0) 73 (96.1) 36 (47.4)
Leading to dose interruptionddelay 85 (47 .8) 32 (42.1)
Leading to dose reduction 48 (27.0) 25 (32.9)
Leading to treatment discontinuation 13 (7.3} 15 (19.7)
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1) QUE EXPOSICION SISTEMICA TIENEN LOS
PACIENTES QUE?

A) PROGRESAN?

B) NO PROGRESAN?

C) PRESENTAN TOXICIDAD?

D) REDUCEN DOSIS?

E) ALCANZAN RESPUESTA?

-

EXISTEN DIFERENCIAS INDIVIDUALES QUE PODRIAN

CONDICIONAR PK/PD, EFICACIA'Y TOXICIDAD?

Penson et el. Olaparib Versus Nonplatinum Chemotherapy in Patients With Platinum-Sensitive
Relapsed Ovarian Cancer and a Germline BRCA1/2 Mutation (SOLO3): A Randomized Phase Ill Trial.J
Clin Oncol. 2020 Apr 10;38(11):1164-1174
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¥ sefh ADAPT ALECT CLINICAL TRIAL
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Primary endpoint:
*  mPFS

Secondary endpoints:
Feasibility and

Dose level Alectinib Dose

ARM A: TDM-guided dosing tolerability of TDM
/ ORR 2 300 mg BID
& . mOS
Patient screening ; cog*ﬁar:;:lj‘s;guz with S Intracranial PFS
and inclusion Ll L Patient and physician 1 40 g BID
\ o Y adherence
Stratification factors: ARM B: Fixed dosmg: Quality of life 0 600 mg BID
*  prior treatment alectinib 600 mg BID Cost-effectiveness
with ALK-inhibitor e = Alectinib-M4
+  brain metastases +l 750 mg BID
Exploratory endpoints:
PK samples at week 4 and every 8 weeks (year 1), thereafter every 12 weeks of treatment: = CtDNA +2 900 mg BID
*  TDM-guided dosing (arm A): measured immediately and dose recommendations are provided within 2 weeks * Body composition
l *  Fixed dosing (arm B): remains blinded until end of the study
FIGURE 1
Schematic overview of study design. ALK, Anaplastic lymphoma kinase; BID, twice daily; Crinss, minimum plasma concentration during steady stat

ctDNA, circulating tumor DNA; mPFS, median progression free survival; mOS, median overall survival; ORR, overall response rate; R, Randomizatio
TDM, Therapeutic Drug Monitoring.

1§
CONGRESO Marinda Meertens et al. Therapeutic drug monitoring guided dosing versus standard dosing of
NACIONAL alectinib in advanced ALK positive non-small cell lung cancer patients: Study protocol for an
SOCIEDAD ESPANOLA DE international, multicenter phase IV randomized controlled trial (ADAPT ALEC). Front Oncol. 2023 Mar

MALAGA 15-17 OCT 25 9:13:1136221


https://pubmed.ncbi.nlm.nih.gov/?term=Meertens+M&cauthor_id=36969063

Sociedad Espariola
de Farmacia Hospitalaria

X< sefh VARIANTES GENETICAS EN ONCOHEMATOLOGIA

Catalogo de Pruebas Genéticas y Genémicas Acceso Administrador

M Consulta de Informacién ¥  Biblioteca Manual de Usuario

Catalogo Comun de Pruebas Genéticas y Gendmicas del
SNS

Las pruebas genéticas y genomicas constituyen un elemento esencial para el diagndstico y pronéstico de enfermedades de alto impacto sanitario como son las
enfermedades raras y oncolégicas, y la seleccion y el seguimiento de tratamientos 6ptimos.
El acceso a este catalogo como parte de la cartera comin de servicios debe garantizarse a todos los usuarios del SNS.

Mas Informacién
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5-FU dose intensity in % of the standard dose

400
’ 100 TRRX
n=8 n=16 n=8 n=2 n=26
35.0 90
_ -
30.0 c\o ° ecoe
= 0 I
=
25.0 @
g g B Cycle 1
M Cycle 1 E
20.0 moe2 o 50 e * * B cycle2
W Cycle3 ‘g 40 [ cycle3
15.0 M Cycled g | ] Cycle 4
z 3
I9]
10.0 20
10
50
0
c.1905+1G>A ¢.1236G>A/HapB3  p.D949V p.1560S Wild Type
_ (*2A; ¢.1905+1G>A;  (E412E; (c.2846A>T;,  (*13;¢c.1679T>G;
I ot o (R rs3918290)  rs56038477)  rs67376798)  rs55886062)
rs3918290) rs56038477) rs67376798) rs55886062)
DPYD Genotype
DPYD Genotype ~
AUC, - AUC;.10.1 mg x h/La 20.2 +/- 4.8 mg x h/L
ﬁgg?gﬁi?_ 68% Pacientes AUC > 20 mg x h/L

SSemeimontt Helle-Brit _Fiebrich-Westra et al. Precision Treatment of Patients With GI Cancer Using Pre-
waaeas-7ocr2s - emptive DPYD Genotyping/Phenotyping Plus Pharmacokinetic-Guided Dosing of 5-Fluorouracil. JCO Precis
Oncol. 2025 Jun: 9:e2500062. doi: 10.1200/P0-25-00062



https://pubmed.ncbi.nlm.nih.gov/?term=Fiebrich-Westra+HB&cauthor_id=40479625
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Tomas Pascual et al. Polymorphisms associated with everolimus pharmacokinetics, toxicity and survival
in metastatic breast cancer. PLoS One. 2017 Jul 20;12(7):e0180192. doi: 10.1371/journal.pone.0180192.



https://pubmed.ncbi.nlm.nih.gov/?term=Pascual+T&cauthor_id=28727815
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INDIVIDUALIZACION: ALGO MAS QUE
FARMACOGENETICA
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PK HOMBRES VS MUIJERES

Table 2. Anticancer drugs with documented pharmacokinetic diffefinces between males and females

Drug Population PK parameter Reported effect n n (% M) Ref.
5-Fluorouracil CL 158 L/h CL slower in F (—26%) 22 26 (NR) ==
CL faster in M (+26%) 32 (32) =
Atezolizumab CL 0.235 L/d CL slower in F (—20%) 29% 1519 (65) ¢
Axitinib CL/F 20.1 L/h CL/F slower in F (—35%) 39%-94% 237 (NR) =
Cabozantinib CL/F 106 L/day CL/F slower in F (—22%) 35% 289 (70) =
Carboplatin CL 107 ml/min CL slower in F (—31%) MR 70 (66) =
Doxorubicin CL 19.9 L/h/1.8 m* for doxorubici CL faster in M (P = 0.04) 23% 66 (59) 2
CL113.2 L/hin M CL slower in F (—50%) 27 (22) 4
Epirubicin CL 95.2 L/h in M CL slower in F (—23%) 27% 36 (36) a
Imatinib CL/F 14.3 L/h CL/F slower in F 45% 59 (55) =
Cestrough 1353 ng/ml in M Cestrough lower in M (—25%) 190 (NR) 42
CL/F 11.95 L/h CL/F slower in F (—50%) 43 (63) 4
Paclitaxel VMg 37.4 pmol/h VMg, maximal elimination capacity 16% 168 (51) =
higher in M (+20%)
Panitumumab CL 0.273 L/day CL slower in F (—23%) MR 1200 (64) °°
Pegylated liposomal doxorubicin  CL 54.6 ml/h/m? CL slower in F (—43%) NR 70 (70) =6
Regorafenib CL/F 4.02 L/h CL/F slower in F (—27% for regorafenibll NR 62 (61-88) 7
and —25% for active metabolites)
Sunitinib CL/F 34.1 L/h CL/F slower in F (—35%) for the active 25% for sunitinib and 395 (66) 48
metabolite SU12662 36% for SU12662
Temozolomide CL/F 10 L/h CL/F slower in F (—22%) 80.5% 35 (69) 2
CL/F 8.8 to 13.9 L/h 445 (63) 4o
Topotecan CL/F 237 L/h in M CL slower in F (—33%) 31%-62% 92 (60) 41,42
CL slower in F (—33%) 82 (49)
Castrough. Trough concentration at steady state; CL, clearance; CL/F, apparent fearance; F females; IV, inter-individual variabilifl: M, males; NR, not reported; PK, pharmacoki-
netics; Ref. reference, WMy, maximal elimination capacity.
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PARMACIA HOSPITALARIA J Delahousse et al. Sex differences in the pharmacokinetics of anticancer drugs: a

MALAGA 15-17 OCT 25 systematic review. ESMO OPEN. 2024 Dec 19; 9(12):104002
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HOMBRES VS MUJERES

EFICACIA

Reference Sex i HR (95% CI)
[ Conforti etal. 2019 Male — 076 (066-087)
¢ Female e , 048 (0.35-067)
Ed i
@ § Wang et al. 2019 Male —— i 0.78 (0.69-0.89)
£ Female L 052 (0.26-1.04)
0% |
E % Takada et al. 2022 Male — | 080 (0.72-087)
]
& Female . 069 (054-089)
- 1
G | Liangetal 2022 Male ey 079 (0.70-089)
L Female —_— 063 (042-092)
Reference Sex HR (95% CI)
Buonerba et al. 2019 Male 0.57 (0.48-0.68)
Female 0.43 (0.35-0.53)
Pinto et al. 2018 Male 0.44 (0.34-0.56)
Femala 0.34 (0.28-0.40)
0.2 0.3 0.7 0.8 0.9 1 1.1
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TOXICIDAD

Line of
equal odds
Treatment Female v Male,
Domain % of Severe AEs OR (95% CI) P
Chemotherapy 73.9 v67.6 1.36 (1.27 to 1.45) < .001 —-
Immunotherapy 56.6 v 48.8 1.49 (1.24 to 1.78) < .001 ol
Targeted therapy 50.0 v44.8  1.25(1.09to 1.44) .001 ——
Overall 68.6 v62.2 1.34(1.27t0 1.42) <.001 ‘
T T T T T
0.75 1.0 1.25 1.5 1.75 2.0
Odds of Severe Toxicity for Women: <== Decreased Risk | Increased Risk ==>

= Females = Males

Incidence (%)
g 3

N
=]

S Specific irAEs

Ana Santaballa Bertran et al. Sex-related differences in the efficacy and toxicity of

cancer treatments. Clin Transl Oncol. 2025 Mar 28. doi: 10.1007/s12094-025-03893-2.


https://pubmed.ncbi.nlm.nih.gov/?term=Santaballa+Bertr%C3%A1n+A&cauthor_id=40153220
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TABLE 1 Patients characteristics.

Patients characteristics (n = 60)

Age years (mean, range)
Sex (M/F)
Body Weight kg (mean £SD)
Height cm (mean +SD)
BSA m? (mean +SD)
BMI (kg/m?):

18,5 (%)

18,5 < BMI < 24,9 (%)

25 = BMI = 29.9 (%)

230 (%)
Co-medications (n = 35):

1(%)

1to 5 (%)

5to 8 (%)

>8 (%)
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PK - BMI

56, 18-89
33/27

724 +£17.8
167 = 11,2
1.82 +0,27

10
32
41
17

ImatinibCmin (ng/mL)

8.5

42.8
37.1
1.4

4000
3500
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500

Imatinib 400mg/dia 82%
Imatinib 300mg/dia 18%

COr'x

Cminss: 994.2 + 560.6 ng/ml

patients

Paul Maroselli et al. Body mass index affects imatinib exposure: Real-world evidence from TDM with
adaptive dosing. Fundam Clin Pharmacol. 2025 Feb;39(1):e23049. doi: 10.1111/fcp.13049


https://pubmed.ncbi.nlm.nih.gov/?term=Maroselli+P&cauthor_id=39749370
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Imatinib dosing (mg)

700
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400
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@ _ right exposure at standard dosing
®  under-exposure at standard dosing

@ - over-exposure at standard dosing T

41% 636.5ng/ml: TDM 536mg (400-700mg/dia)
33% 1482ng/ml: TDM 287.5mg (200-400mg/dia)

Starting After
dose TDM

soceomoeseanoiaoe - Pgul Maroselli et al. Body mass index affects imatinib exposure: Real-world evidence from TDM with
wiinen oo oo adaptive dosing. Fundam Clin Pharmacol. 2025 Feb;39(1):e23049. doi: 10.1111/fcp.13049
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S Gérard et al. Body Composition and Anti-Neoplastic Treatment in Adult
Subjects - A Systematic Review. J Nutr Health Aging 2016;20(8):878-888.

and Older
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S Gérard et al. Body Composition and Anti-Neoplastic Treatment in Adult and Older
Subjects - A Systematic Review. J Nutr Health Aging 2016;20(8):878-888.
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DOSIFICACION — COMPOSICION CORPORAL

Phase Il Randomized Multicenter LEANOX Trial

Screened patients

(N =179)
Included
(N = 160)

LBM assessment®

LEBM reduction MNo LBM reduction
{<3.09 ma/kg) {(=3.09 ma/kg)
(n =33) (n=127)

1
Random assignment®
|

Arm 1 (n = 33) Arrn_ 2 (n_ = 64) 5 Arm 3 (n = 63)
BSA-based oxaliplatin dose: 86 mg/m? BSA-based oxaliplatin dose: 86 mg/m LBM-based oxaliplatin dose: 2.09 mg/kg LBM
Allocated to intervention (n =233) Alloca_ted tf] interve[]tion (n = 64) Allocated to intervention {n =63)
Received intervention {n=231) Fi_ecelved |nt‘erv_ent|0n B (n = 62) Received intervention {n =63)
Did not receive intervention n=2) Did not receive intervention (n =2)
wWithdrew consent (n=1) Chemotherapy performed in another (n = 1)
Lung metastasis (n=1) center
Metastasis at inclusion {n = 1)
Analyzed for primary end point (NLA) Analyzed for primary end point—PP {n =57) Analyzed for primary end point-PP (n =61)
Analyzed for tolerance {n=31) Analyzed for tolerance {n = 62) Analyzed for tolerance {n = 63)
CONGRESO
S’;‘;‘éﬁ)%'ggﬁ\woﬁk Eric Assenat et al. Impact of Lean Body Mass-Based Oxaliplatin Dose Calculation on Neurotoxicity
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DOSIFICACION — COMPOSICION CORPORAL
(TOXICIDAD)

0.75

0.50

0.25

0.00

Grade 2 >0IPN-Free Survival (probability)

A

OIPN Characteristic

Arm1(n=33) Am2(n=62) Arm3(n=63) Total(N=156) P

Primary end point (per-protocol population)

No.

NA of 61

Patients without grade =2 OIPN during the first six cycles, No. (%)

NA 24 (42.1)

41 (67.2)

Secondary end points (safety population)

Time to onset of the first grade =2 OIPN, months

“+ Arm 2 Median (95% CI) 41(31toNAfl 23(18t046) 57 (44to NAf43 (3110 57)
+ Arm3 Patients with at least one grade =2 OIPN during treatment, No. (%)
, , No 13 (41.9) 20 (32.3) 34 (54) 67 (43)
0 3 Yes 18 (58.1) 89 (57.1)
Patients with at least one grade =2 OIPN after treatment, No. (%) J9°
No 22 (771) 44 (71) 51 (81) 117 (75)
Yes 9 (29) 18 (29) 12 (19.1) 39 (25)
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Meseth INTERACCIONES FARMACOLOGICAS

Tablez
Summary of principal DDIs for oncological drugs belonging to CDK4,/6i, PARPI, ARTA, ADC class.

CDK4/6i PARPQ ARTA ADC

Abema- [ Palbo- Riba- Mira - Ola- Ruca- | Talazo- | Abira- | Apalu- | Darotu- | Enzate- |0 0 Enfor- -
ciclib ciclib ciclib parib parib paril parib terone | tamide | tamide | 1amide umab.

2c8 D
2D6
BCRP | |

OoATP
[y J— H
INH =

Mode [ o

s Media = 4 (1 — 15)

g
z

o
il
e

40-50%

Legend

PINK: No dat:
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PK — EFECTIVIDAD/SEGURIDAD

Table 1 Evidence for TDM for targeted oral antineoplastic drugs

Evidence level

Recommendation

Description

1

Stongly recommended

Randomised, prospective studies demonstrated positive effect of
routine TIDM with regards to efficacy and/or safety.
There is an established exposure-response relationship using standard

2 Recommended dosage from retrospective studies, a target is established and a
feasibility study has been performed.
s Pocentiaily userul e e s e
4 Exploratory T e e
MNo exposure-response or exposure-safety relationship using
standard dosage has been identified and/or
s Not recommended - there is very few data on pharmacokinetics of the drug;
- there are more useful targets than plasma concentration (PD);
- there is evidence that TDM is not useful
Farmaco Relacién Cmin
Farmaco Relacion Cmin Afatinib Seguridad < 28,5 ng/ml
Abiraterona Efectividad > 8,4ng/ml Alectinib Efectividad 2 435ng/ml
Everolimus Efectividad > 10ng/ml Cabozantinib Efectividad > 537ng/ml
i <
Imatinib Efectividad (LMC) > 1000ng/ml Seguridad < 618 ng/m|
Crizotinib Efectividad > 235ng/ml
Efectividad (GIST) >1100ng/ml ! , g/
o b N 20.5me/L Dasatinib Seguridad <2,5ng/ml
>
azopani ectivida S Lenvatinib Seguridad <88 ng/ml
i <
Seguridad s46me/L Nilotinib Efectividad > 469ng/ml
Sunitinib Efectividad > 50ng/ml Olaparib Seguridad <2500ng/ml
Seguridad <87,5ng/ml Osimertinib Seguridad <259ng/ml
Tamoxifeno Efectividad >5,97g/ml Regorafenib Efectividad >2900ng/ml
Trametinib Efectividad > 10,6ng/ml Seguridad <4300ng/ml|
Vemurafenib Efectividad > 50ng/ml
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X MONITORIZACION Y PERSONALIZACION
)

Evalusble Standardized
53.3% 56.5% 74.3% Compound patients change
294 of 552 patients 166 of 294 patients 113 of 152 patients Ablratorons D 439 021088
21 low PK PK-guided intervention successful Alectinib 14 0.81 (0.24-1.66)
Axitinib 2
- Cabozantinib 6 1.32 (0.03-2.60)
\ - o .
62.5% 18.0% 14.1% 5.5% Dabrafenib/trametinib 44 0.34 (0.09-0.80) —.
" T
Toxicity Physician adherence Discontinuation Other Erlotinib 2
n=280 n=23 n=18 n=7
L 4
Imatinib o1 0.56 (0.42-0.72) ——
100% -+ Group 1A — low PK + intervention - ——
=+ Group 18 ~ low PK + no Intervention : h =
= Group 2 - all adequate PK Palbociclib 15 067 (0.24-1.23) =
o Pazopanib 36 0.62 (0.24-1.23) —_—
E Regorafenib 2
- . iaeia
) |
Sunitinib 35 0.32 (0.11-0.68) ——
25% - poxcm i D ) T —
s , Vemurafenibicobimetinib 6 1.28 (0.43-1.84)
Median time on treatment: 453 versus 267 versus 231 days, P < 0.001
0% Vismodegib 1
o 200 400 600 800 1000 1200
Time (days)
Number at risk
— 166 19 67 a4 12 ' Total 426 0.61 (0.51-0.72)
— e o , . o e T
— 288 120 60 " 23 8 !
Flgure 5. Kaplan—Maler curve of time on treatment. Favors TDM-guided dosing Favors fixed dosing
Group 1A are patients with one or more PK samples below the target who recelved a pl k iy guided Group 18 are patients with one or
more PK samples below the target who did not receive a guided due to various reasons (I.e. toxicity, physiclan adherence, treatment

discontinuation). Group 2 are patients with all PK samples above the target
PK, pharmacokinetic
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Table 1 Calculation of the score

¢POR DONDE EMPEZAMOS?

TDM score @ high intermediate ® low

. Score Variable Modality associated Score value (/100) . »
sunitinib Interpatent pharmacoki-  Variably (0-25) Food score ratio AUC o nteracton:r<1.25 0 | 1 @
. netic variability (i) fed-fasted (1) ratio AUC . I I
sorafenib AT | | o
e -
cabozantinib s | ' °
. . Strong; =5 25 I |
n | | Otl nl b PPl score decrease of No interaction: decrease of 0 ] 1 .
N Y AUC with the addition AUC<20% | |
abemaC|CI|b of PPl Mid nteraction: 20%sde- 1 ' | L4
H He f AUC <40%
axitinib . : °
Moderate interaction: de- 25
g eﬁti ni b crease of AUC> 40% I [ ®
CV score OV AUC/S 0-20 I |
Ho.
tra metl n | b Feasible dose-adaptation  Technical complexity PK linearity Absence of PK linearity 0 | I .
. strategy (i) (0-15) PK I ity at ded 5 ] 1
talazoparib e st o : ; °
CriZOtl ni b Active metabolite Existence of active metabolite 0 | I .
. Absence of active metabolite 5 1 I
pazopani b HalFife <12hours 0 1 t o
1 i =12hours 5 i ]
SO n I d elg! b E_xposuve?eﬁmacy rela- Efficacy (0-40) ERR Overall ERR 10 1 I .
neratlnlb tionship (iiia) 05 ERR 10 I ¥ .
: PFS ERR 10 I 1
panobinostat ®
ORR ERR 10 | !
im ati n i b Exposure-safety relation-  Safety (0-20) MTD phase 1 Absence of MTD 0 1 .
] ship (i) Existence of MTD 10 I |
Ce rltl nl b ESR Toxicity with ESR No modifications 1 J
T — | [
Toxicity without ESR 10~ (number of
pal b.ocl CI l b toxities without I I
niraparib E29 | |
- Final technical complexity fficacy fety score | |
ponatinib | i
tucatinib : .l
)
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PROYECTO DIANA (ICO)

sefth Dmn@

Cminss - Muestras Analizadas

Abiraterona: 24.7ng/ml
(0.6 -99.9ng/ml)

83,33%

74,29%

Imatinib GIST: 987.2ng/ml
(241.1 —2526.8 ng/ml) § n=115 n=119 n=24

Imatinib LMC: 815.5ng/ml as,70%
(289.9 — 2306.9)

46,22%

39,50%

Everolimus: 14.47 ng/ml
(2.06 — 72.97)

27,83%
25,71%

14,29%
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096
You can optimise the treatment with a TKI (namely improwving effectiveness and reducinmg Bosccity ).
a0 g =2 249 (11) 619% (28) 159 (7)
You can optimise the treatment at an earty stage.
3.9 g g 23% (11) B2Z2% (29) 13% (6)
o calrl individualize treatrmeent.
T2% (34)
s | EEN = 2300 (11) 60% (28) 15% (7)
You can objectify whether a dose of a TKI results in adeguate expeOSUIre.
so [N = 1526 (7) 6496 (30) 159 (7)
You can evaluate the adherence o treatrmenit.
3.6 g 13% (6) 26% (12) 53% (25) D% (4)
In the case of interactions with co-medication, you can determmine the effect of this on the exposure to a TKIL
3.8 g g 28% (13) SS595% (26) 139% (&)
09
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Cminss
3,6ng/ml

PROYECTO DIANA-1

@t
. 15,3ng/ml

EVEROLIMUS
10mg/dia

Cminss

+ HMZ PIK3R1

Cminss
37,1 ng/ml

DIANA -_']
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