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Anti-PD1  
(nivolumab, pembrolizumab)

Anti-PDL1  
(durvalumab, atezolizumab)

Variabilité 
interindividuelle PK + +

Fonction rénale/
hépatique et PK pas d’influence pas d’influence

Interaction 
médicamenteuse et PK Non Non

Index thérapeutique Large Large
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TKI « one fit all » : pas si sûr que ça
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Bigot et al., Invest New Drugs 2016

Concentration résiduelle d’erlotinib à 1 mois

<75 years >75 years p value

Adverse events all 
grade

61 100 0.003

Trough erlotinib C° 
(ng/mL)

1359 2091 0.024

Treatment 
discontinuation (%)

3 33 0.005

Profil de tolérance à 1 mois
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Dose réduite et survie ?

Yang et al., Annals of Oncology,  2016

diarrhea (121; 99.2%), rash/acne (108; 88.5%), stomatitis (94;
77.0%) and nail effects (54; 44.3%). Following dose reduction,
treatment-related AE incidence decreased (105; 86.1%), with
fewer patients experiencing grade ≥3 treatment-related AEs (25;
20.5%) (Figure 1; supplementary Table S1, available at Annals of
Oncology online).
In LL6, all patients who dose reduced (67; 100%) experienced

treatment-related AEs before reduction; 54 (80.6%) experienced
grade ≥3 treatment-related AEs. The most common all-grade
treatment-related AEs were diarrhea (59; 88.1%), rash/acne (55;
82.1%) and stomatitis (37; 55.2%). After dose reduction, fewer
patients experienced treatment-related AEs (50; 74.6%); only 8
(11.9%) experienced grade ≥3 treatment-related AEs (Figure 1;
supplementary Table S1, available at Annals of Oncology online).

pharmacokinetic analyses
Afatinib trough plasma concentrations with the 40 mg dose
were higher at day 22 among patients who subsequently dose
reduced to 30 mg versus those who remained on 40 mg [geo-
metric mean (geometric coefficient of variation; gCV%) 45.6
(54.6) ng/ml versus 24.3 (65.0) ng/ml], with similar concentra-
tions observed between the groups on day 43 [23.3 (60.1) ng/ml
versus 22.8 (66.9) ng/ml; Figure 2]. Pharmacokinetic data were
combined to increase sample size; however, these effects were
observed in both individual trials (BI data on file) [17].
For those who dose escalated to 50 mg, there was some indi-

cation that initially these patients had below-average exposure
with afatinib 40 mg at day 22 [20.3 ng/ml (78.3); Figure 2].

Tolerability-guided dose escalation to 50 mg after the first treat-
ment cycle slightly increased exposure by day 43, although still
within the range of patients who did not undergo dose escala-
tions [24.2 ng/ml (63.0)].

efficacy
The median PFS was similar in patients who dose reduced
during the first 6 months of afatinib treatment and those who
did not: 11.3 versus 11.0 months [HR 1.25 (95% CI 0.91–1.72),
P = 0.175; Figure 3A] in LL3, and 12.3 versus 11.0 months [HR
1.00 (0.69–1.46), P = 0.982; Figure 3B] in LL6.
No significant differences in PFS according to baseline BSA

or BMI were observed in LL3 [BSA ≥1.8 versus <1.8 m2: HR
1.16 (0.77–1.75); BMI ≥25 versus <25 kg/m2: HR 0.88 (0.63–
1.24)]. In LL6, PFS did not differ according to baseline BSA [HR
1.09 (0.69–1.72)]; there was a slight trend toward improved PFS
among those with BMI ≥25 versus <25 kg/m2 [13.8 versus 10.8
months; HR 0.66 (0.43–1.01)]. Of note, sample sizes were small
for analyses by BSA and BMI, limiting conclusions.

discussion
Post hoc analyses from LL3 and LL6 suggest that tolerability-
guided dose adjustment of afatinib is an effective measure to
reduce treatment-related AEs, as well as reduce interpatient vari-
ability of afatinib exposure, without affecting treatment efficacy.
Analysis of baseline characteristics of patients who dose

reduced versus those who did not suggested that reductions

180

80

60

40

20

0
40 mg

(n = 282)
40 mg
(n = 22)

Day 22
Afatinib dose

40 mg
(n = 47)

A
fa

tin
ib

 tr
ou

gh
 p

la
sm

a 
co

nc
en

tra
tio

n,
 n

g/
m

L

100

120

140

160

40 mg
(n = 284)

30 mg
(n = 59)

Day 43

50 mg
(n = 49)

Patients who remained on
afatinib 40 mg until day 43

Patients who dose reduced to
afatinib 30 mg before day 43

Patients who dose escalated to
afatinib 50 mg before day 43

Figure 2. Comparison of trough plasma concentrations on day 22 and day 43 in patients remaining on afatinib 40 mg, dose reducing to 30 mg or dose-escalat-
ing to 50 mg in combined analyses of LUX-Lung 3 and LUX-Lung 6. Boxes represent the median and interquartile range; the whiskers represent the 10th and
90th percentiles and the dots show data points outside percentiles. For patients who dose reduced to afatinib 30 mg before day 43 (n = 59), only 22 had valid
trough concentrations for afatinib 40 mg at day 22 [the rest had either no pharmacokinetics sampling at this time (n = 15), were already receiving afatinib
30 mg at day 22 (n = 14) or were excluded from the analysis due to invalid sampling (n = 8)].
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occurred more frequently in females and those with lower body
weight in both trials, and in older patients (≥65 years) and
patients from Japanese sites in LL3. This might be partially
explained by increased afatinib plasma exposure in these
patients, as gender and body weight were previously identified as
covariates for exposure [18]. In line with this, pharmacokinetic
analyses suggested that dose reductions tended to occur in
patients who had higher initial afatinib plasma concentrations,
with tolerability-guided dose modification reducing excessive
afatinib exposure. However, conclusions of the pharmacokinetic
analysis should be treated with caution due to sparse pharmaco-
kinetic sampling and small sample sizes. Of note, the difference
in overall dose reduction frequency between the LL3 and LL6
studies may, in part, reflect the different ethnicities of the en-
rolled patients, as LL6 consisted of patients enrolled exclusively

from Asian sites, compared with the global population enrolled
in LL3. In this context, the LL3 population consisted of 24%
Japanese patients, for which dose reductions occurred more fre-
quently. It is important to note that adaptation of the approved
afatinib starting dose based on clinical characteristics is not
recommended as there are no data to support this. Even those
who are eventually dose reduced may need the higher starting
dose as an initial boost. Furthermore, under-dosing could not be
excluded, even if patients were clinically selected for an adapted
starting dose. As acknowledged in the current Summary of
Product Characteristics, patients at higher risk of AEs, including
females and those with lower body weight or underlying renal
impairment, should be monitored carefully [16].
As expected, tolerability-guided dose adjustment reduced the

incidence and severity of afatinib-related AEs, resulting in low
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Figure 3. PFS in patients who had dose reductions within the first 6 months and those who remained on afatinib ≥40 mg once daily in (A) LUX-Lung 3 and
(B) LUX-Lung 6. CI, confidence interval; PFS, progression-free survival.
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Complexité chez la personne âgée

Polymédication

Comorbidités 
(IH, IR, sarcopénie…)

Observance

Altération de la PK 
(absorption, métabolisme)



Sarcopénie et toxicité des thérapies ciblées

Vrieling et al., Eur Urol Focus  2018

similar results). Sex-specific cut-off values deserve consid-
eration, as men are known to have higher VAT, lower SAT,
and higher SM mass compared with women [43]. Sex-
specific cut-off values were used in or could be retrieved for
all studies assessing SM [5,21,25–27,31,35,37–39] or total
psoas [23] but only four studies assessing VAT [31,33,35,36]
or SAT [31]. Six studies additionally used body mass index
(BMI)-specific cut-off points for SMI [5,21,25,27,38,39],
accounting for lower SMI with lower BMI.

All but five studies [17,20,23,24,33] adjusted their
analyses for tumor size or stage, or were restricted to one
tumor stage. Three [9,18,19] of six studies on perioperative
outcomes in patients treated with partial nephrectomy and
11 [21,27–31,34,35,37,38,40] of 16 studies on survival
outcomes adjusted their analyses for predictive scores.
Follow-up times for recurrence, progression, and mortality
ranged between 13 mo and 7.2 yr; they were !5 yr for only
one study on localized/advanced disease [37] and !2 yr for
only three studies on metastatic disease [29,35,39]. Hardly
any studies reported completeness of follow-up. Overall,
study quality was low to moderate.

3.3. Results of meta-analysis

There was sufficient evidence of consistent nature to be
subjected to meta-analysis for SMI in relation to treatment
toxicity, SMI in relation to overall mortality, and SMD in

relation to overall mortality in mRCC patients treated with
antiangiogenic agents.

3.3.1. Skeletal muscle and treatment toxicity

Four studies reporting on 242 mRCC patients treated with
sorafenib [25] or sunitinib [5,26,27] were meta-analyzed to
assess dose-limiting toxicity in patients with low versus high
SMI (Table 3). Dose-limiting toxicity was more frequent in
patients with low SMI with or without BMI <25 kg/m2

versus patients with high SMI or BMI >25 kg/m2 (risk
difference = 16%, 95% CI: 2–31%, p = 0.03, I2 = 26%; Fig. 3A).

3.3.2. Skeletal muscle and overall mortality

Six studies reporting on 559 mRCC patients were meta-
analyzed to assess the association of SMI with overall
mortality [21,27,31,35,38,39]. Patients with low versus high
SMI had an increased risk of overall mortality (hazard
ratio = 1.48, 95% CI: 1.08–2.03, p = 0.02, I2 = 28%; Fig. 3B).

Four studies reporting on 429 mRCC patients were meta-
analyzed to assess the association of SMD with overall
mortality. Patients with low versus high SMD had an
increased risk of overall mortality (hazard ratio = 1.56, 95%
CI: 1.20–2.03, p = 0.0008, I2 = 0%; Fig. 3C).

3.3.3. Publication bias

We assessed publication bias using funnel plots (data not
shown). We did not identify any evidence of publication bias.

Table 3 – Studies on skeletal muscle index and treatment toxicity

First author, yr,
country (ref)

Study population Timing of
CT scan

Level of
analysis, image

software
used

Tissue
comparison

Outcome Results p value Adjustment
factors

Antoun, 2010,

France [25]

55 mRCC patients

treated with sorafenib

from 2003–2005

(37 M, 18 F)

Close to

treatment

initiation

L3, Slice-O-Matic Low SMIa (19 M) vs

high SMI (18 M)

DLT, % 37 vs 5.5 0.04 Univariable

Low SMI and BMI <25

kg/m2 (7 M) vs high

SMI or BMI >25 kg/m2

(30 M)

DLT, % 71 vs 10 0.002

Low SMI and BMI <25

kg/m2 (17 M+F) vs

high SMI or BMI >25

kg/m2 (38 M+F)

DLT, % 41 vs 13 0.03

Huillard, 2013,

France [5]

61 mRCC patients

treated with sunitinib

from 2006–2012

(38 M, 23 F)

"1 mo before

treatment

initiation

L3, ImageJ Low SMIa and BMI <25

kg/m2 (n = 20) vs high

SMI or BMI >25 kg/m2

(n = 41)

DLT, %b 50 vs 19.5 0.01 Univariable

Cushen, 2014,

Ireland [26]

55 clear cell mRCC

patients treated with

sunitinib from 2007–

2012 (43 M, 12 F)

# 1 mo of

treatment

initiation

L3, Osirix SMI, Q1 (< 44.8)

(n = 13) vs Q4 (> 63.2)

cm2/m2 (n = 14)

DLT, %c 92 vs 57 0.05 Univariable

Low SMIa (n = 18) vs

high SMI (n = 37)d

DLT, %c 77.7 vs 70 NS

Ishihara, 2016,

Japan [27]

71 mRCC patients

treated with sunitinib

from 2007–2014

(50 M, 21 F)

"1 mo before

treatment

initiation

L3, Toshiba Low SMIe (n = 45) vs

high SMI (n = 26)

DLT, %b 51.1 vs 50.0 0.93 Univariable

BMI = body mass index; DLT = dose-limiting toxicity; F = female; L3 = third lumbar vertebra; M = male; mRCC = metastatic renal cell cancer; Q = quartile;

ref = reference; SD = standard deviation; SMI = skeletal muscle index.
a Sex-specific cut-off values for SMI were 55.4 cm2/m2 for males and 38.9 cm2/m2 for females.
b After one cycle.
c After four cycles.
d Data retrieved from review paper.
e Sex-specific cut-off values were 43 cm2/m2 for males with BMI <25, 53 cm2/m2 for males with BMI >25, and 41 cm2/m2 for females,

E U R O P E A N U R O L O G Y F O C U S 4 ( 2 0 1 8 ) 4 2 0 – 4 3 4426



8

Polymédication et cancer

Lees et al., Lancet Oncol. 2011

Risques d’interactions pharmacocinétiques: 
• Absorption digestive : IPP 
• voies métaboliques : CYP3A4+++ (inducteurs, inhibiteurs) 
• Protéines d’efflux : P-gp, BCRP

1250 www.thelancet.com/oncology   Vol 12   December 2011

Review

medicines; for example, over-the-counter products such 
as analgesics, cough and cold remedies, or so-called 
complementary and alternative medicines (CAMs), 
including herbal remedies and supplements.7,9,12 Whatever 
the precise defi nition, appropriate or rational 
polypharmacy is becoming more common because of the 
numerous therapeutic options available for treatment of 
medical disorders, especially in elderly patients. 
Polypharmacy must be taken into account and all 
medications should be carefully assessed when older 
patients newly diagnosed with cancer are fi rst seen in the 
oncology or haematology clinic.5

The people most at risk from polypharmacy are those 
who see several doctors, have prescriptions dispensed at 
several pharmacies, have concurrent comorbidities, and 
are elderly.

Polypharmacy in patients with cancer
Various international studies3,5,12–14 have suggested that 
polypharmacy is common in elderly patients with cancer 
(table 1). An exploratory study in the UK3 reported a 
median of seven medications (IQR 1–17) were being 
taken by 100 patients who had metastatic cancer and a 
median age of 73 years. 81 patients were taking preventive 
medications including antihypertensives, lipid-lower ing 
drugs, antiplatelet drugs, anticoagulants, and bis-
phosphonates (for non-cancer indications). Of the 
112 patients with newly diagnosed cancer aged 65 years 
or older attending a Canadian cancer centre, 92% were 
taking a median of fi ve prescribed medications before 
the start of any cancer treatment.5 Moreover, this study 
might have underestimated total medication exposure 
because use of CAMs was not recorded. Polypharmacy 
was also noted at a university hospital in the USA, at 
which nearly all patients (96%) were taking a mean of 5·5 
(IQR 0–13) prescription medications in the 3 days before 
their next cycle of chemotherapy.12 The study included 
patients aged 44–85 years. In addition to the prescribed 
medications, 71% of patients reported use of mean 2·2 
(IQR 0–20) over-the-counter drugs, and 69% were taking 
vitamins, herbs, or supplements (mean 1·9 [IQR 0–11]). 
Thus, polypharmacy in patients with cancer is a 
recognised issue worldwide.

In a community-based practice in the USA, Sokol and 
colleagues reported use of CAMs such as vitamins or 
herbal medicines in nearly half of 100 patients aged 
70 years or older.13 One of these medicines was 
St John’s wort (Hypericum perforatum), which is known 
to interact with cancer drugs such as imatinib and 
irinotecan, with potential adverse outcomes.6 All patients 
were taking a mean of 9·1 prescription and non-
prescription drugs and three chemotherapy and 
supportive drugs (table 1). The prevalence of use of 
CAMs by patients with cancer in the USA of any age has 
been reported at 25–91%.7 In a study from the UK,14 
herbal remedies, supplements, or homoeopathic 
preparations were taken by more than half of 
318 outpatients attending a specialist cancer centre. Use 
of CAMs in patients with cancer has also been reported 
from many other parts of the world, for example Europe15 
and Asia.16 Patients might choose to self-administer 
CAMs for many reasons. The most common reasons 
included expected benefi ts to quality of life and the 
immune system, taking an active role in their cancer 
therapy, use of a natural (and therefore supposedly safe) 
approach, fi ghting the cancer, and for relief of symptoms 
or toxic eff ects.13,17,18 Patients might not volunteer 
information or discuss use of CAMs with their health-
care professional; however, all members of the medical 
team need to be aware of any such medicines that their 
patient is taking to avoid possible adverse outcomes.14

Consequences of polypharmacy
Adverse drug reactions
In older people, including those with cancer, there are 
various negative outcomes that can result from 
polypharmacy, including adverse drug reactions, drug 
interactions, and increased health-care costs.

Data from the non-cancer setting suggest that rates of 
hospital admission due to adverse drug reactions are 
highest in the oldest age groups,19 with a median 
prevalence of 10·7% in patients older than 60 years, 6·3% 
in adults aged 17–59 years, and 4·1% in children aged 16 
years or younger; the most common drug class responsible 
for adverse events in patients older than 17 years was 
cardiovascular drugs.19 Elderly patients with cancer might 

Country Number of 
patients

Age, years Number of 
prescribed drugs

Patients taking over-
the-counter drugs (%)

Patients taking complementary 
and alternative medicines (%)

Cashman et al3 UK 100 Median 73·5 (IQR 65–88) Median 7 (IQR 1–17) NR NR

Puts et al5 Canada 112 Mean 74·2 (SD 6, IQR 65–92) Median 5 (IQR 3–9) NR NR

Hanigan et al12 USA 52 Range 44–85 Mean 5·5 (IQR 0–13) 71%; mean 2·2 drugs 
(IQR 0–20)

69%; mean 1·9 (IQR 0–11)

Sokol et al13 USA 100 Median 78 (IQR 70–90) Mean 9·1 (prescribed 
and over the counter)

NR ~50% 

Werneke et al14 UK 318 NR NR NR >50%

NR=not reported.

Table 1: Polypharmacy reports of patients with cancer



Interactions médicamenteuses : 
un sujet non anodin

composition of a more homogeneous group of GAS users,
making the occurrence of the expected drug–drug interaction
with pazopanib more likely and therefore its potential impact
on patient outcome. Moreover, the exploration of the impact of
different threshold values on the outcome for concomitant
administration neutralized the limitations of a single 80%
value choice.

Frommultivariate analyses, this coadministration of GAS ther-
apywas found to have a negative impact on PFS andOS, forwhich
the severity depended on the period of overlap of GAS agent
intakewithpazopanib; a longer duration led to aworse prognosis.
Furthermore, these effects were not observed in the 62072 trial
placebo cohort when using the same analytic approach, which

confirmed that thedetected impact on clinical outcomeswasmost
likely caused by the drug–drug interaction between GAS therapy
and pazopanib.

We consider that the effects of GAS therapy on the pharmaco-
kinetics of pazopanib could account for this observation. Indeed,
pazopanib has a pH-dependent absorption and is practically
insoluble (<0.1 mg/mL) at pH > 4 (2). As a consequence, the
increase in gastric pH caused by GAS therapy could decrease
pazopanib solubility and absorption, leading to suboptimal
plasma concentrations (3).

Similar findings were reported in the PAZOGIST trial, a ran-
domized phase II study of pazopanib in patients with advanced
GIST (12). In this trial, patients with a past history of gastrectomy
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Figure 1.
PFS and OS in concomitant GAS therapy/administered treatment users (blue curve) versus nonusers (red curve) at a threshold of 80%. PFS in the pazopanib-
treated population (A), OS in the pazopanib-treated population (B), PFS in the placebo-treated population (C), and OS in the placebo-treated population (D).
Pazopanib-treated population: median PFS, 2.8 months (users) vs. 4.6 months (nonusers); median OS, 8.0 months (users) vs. 12.6 months (nonusers).
Placebo-treated population: median PFS, 2.1 months (users) vs. 1.3 months (nonusers); median OS, 10.1 months (users) vs. 10.7 months (nonusers).
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et les médecines complémentaires : 
pas un mythe!

Nomenclature of targets and ligands

Key protein targets and ligands in this article are hyperlinked to

corresponding entries in http://www.guidetopharmacology.org, the

common portal for data from the IUPHAR/BPS Guide to PHARMA-

COLOGY,14 and are permanently archived in the Concise Guide to

PHARMACOLOGY 2017/18.15,16
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Médecines complémentaires en cancérologie

■ Interactions au niveau des CYP 
Ginkgo Biloba  
■ inhibition CYP3A4 et CYP2C19 

Ginseng  
■ inhibition CYP3A4  

Echinacea 
■ induction CYP3A4 

Kava Kava  
■ induction CYP3A4 
■ toxicité hépatique ++ 

Millepertuis 
■ induction nombreux CYP
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■ Principaux sites pour informations 
■ OCCAM (Office of  Cancer Complementary and Alternative Medicine) http://cam.cancer.gov/cam/ 
■ NCCAM (National Center for Complementary and Alternative Medicine): http://nccam.nih.gov/ 
■ NCI (National Cancer institute) http://www.cancer.gov/cancertopics/cam 
■ MSKCC (Memorial Sloan Kettering Cancer Center) http://www.mskcc.org/cancer-care/integrative-medicine Slide from Dr A. Thomas Schoemann

http://www.mskcc.org/cancer-care/integrative-medicine


Evaluation pluridisciplinaire des risques

• RCP dédiée d’individualisation thérapeutique

Evaluation gériatrique 
Gériatre

Risque iatrogénique 
Pharmacien

Comorbidités 
Cardiologue 

Diabétologue 

Diététicienne 
Psychologue 

Assistante sociale

Infirmière 
coordinatrice

Oncologue
Venue spécifique en HDJ

Prescription sécurisée et individualisée 
Médecine intégrée > médecine personnalisée 
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Suivi Thérapeutique Pharmacologique

•  Adapta&on	posologique		
	

•  Tolérance	acceptable		
•  Réponse	clinique	



Take home messages thérapies ciblées
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Recommandations pratiques

Sarcopénie

Inhibiteurs de PARP ou CDK

• Initiation à dose réduite
• Augmenter la dose ou pas 
• en fonction de la toxicité
• STP si possible pour vérifier 

exposition plasmatique

Si polymédication 
importante

Médicaments à privilégier

• Inhibiteurs de PARP
• Niraparib
• Talazoparib
• Veliparib

• Inhibiteurs de CDK
• Abemaciclib
• Palbociclib (sauf si inducteur)

Altération rénale ou 
hépatique

Médicaments à privilégier

IR                                 IH

Inhibiteurs de PARP
• Niraparib                     Niraparib
• Olaparib                      Talazoparib 
• Ribociclib                   Veliparib

Inhibiteurs de CDK
• Abemaciclib                     
• Palbociclib
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