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VOLTAIRE

L’art de la Médecine
consiste à distraire
le malade, pendant que
la Nature le guérit.

18e SIÈCLE

«

»

Qu’attend on de la Médecine ?

Médecine: 
ensemble des connaissances scien0fiques et des moyens de tous ordres, mis en 

Œuvre pour la préven0on, la guérison ou le soulagement des maladies, 
blessures ou Infirmités.



La Peste Noire de 1347
Epidémie ayant décimé 30 à 50% de la

population européenne en 5 ans,
( > 25 millions de personnes & 60 millions en Chine),

Bactérie Yersinia Pestis

Entre 40 et 100 Millions de morts, 
15 millions Américains décédés en 1 an

Virus Grippal

La Grippe Espagnole, 1918

à Aujourd’hui, en 24 h, un agent pathogène peut faire le tour de la planète
à Eviter:  populisme, Isolationnisme- Xénophobie, Rejet de la Science …
à Politiques Sanitaires & Sociales



1937

National Cancer Act, 1971

• La Survie des Cancers à 5 ans, fin 1960 = 38%
• La Survie des Cancers à 5 ans, en 2010 = 68%

SANTÉ et PROJET POLITIQUE

Quintuple le budget du NCI en 10 ans
> Révolution Biologie Moléculaire

RICHARD NIXON, 1971

Dans 10 ans
nous aurons vaincu 
le cancer…

«
»

A partir de 2025, le cancer tuera 19 Millions 
de personnes / an
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Objectif :

Please cut here

> Chaque patient reçoit un
traitement maximal,  
"probablement“ efficace

Réalité :

Un seul patient évoluera
> Ce patient seul recevra

un traitement maximal

Statistiquement,
chaque patient a un risque
d‘évolution

La Statistique ≠ Médecine personnalisée 



mRNA

Genomics

Proteomics

Transcriptomics

Epigenomics

LA REVOLUTION GENETIQUE
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« La taille moléculaire de l’ADN 
interdit, sans doute à tout jamais 
de modifier le génome »

JACQUES MONOD, 1970

Next Generation Sequencing

L’ADN = 3 Milliards de 
paires de base

séquençage
50 milliards / heure
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EMMANUEL KANT

La Médecine est un art
et non une science exacte
et rationnelle.
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L’œuvre étudie :
• L’influence du milieu sur l’Homme
• Les tares héréditaires d’une Famille

LES ROUGON-MACQUART : 20 ROMANS
EMILE ZOLA, ÉCRITS ENTRE 1871-1893

Genetique Constitutionnelle

Genétique Somatique



Quelques individus possèdent une muta0on du gène du CCR5 (delta 32) qui les 
protège d'une infec0on par le VIH. 

Les porteurs homozygotes de ceSe muta0on résistent aux infec0ons par le VIH-1

Il a développé une leucémie myéloïde. Il a dû 
recevoir une greffe de moelle osseuse HLA 

compatible. Après 600 jours, le patient était en 
bonne santé et n'avait pas de trace détectable de 

VIH dans le sang. Le donneur de moelle était 
porteur de la mutation CCR5 delta 32

CXCR5 : RÉSISTANCE AU VIH ET AMÉLIORATION DU QI

CRISPR Cas9
Ciseaux moléculaires



CAS CLINIQUE

• Homme 58 ans, Tumeur peu 
différenciée Péritoine

• Réfractaire à la Chimio

• 3 litres d’acite et perte 30 gr 
d’Albumine / jour

Avant Traitement Ciblé



Avant Traitement Ciblé

CAS CLINIQUE

À 1 mois du traitemet ciblé

• Homme 58 ans, Tumeur peu 
différenciée Péritoine

• Réfractaire à la Chimio

• 3 litres d’acite et perte 30 gr 
d’Albumine / jour



new hypersignal in the right optic nerve; PET revealed intense uptake in the
long bones. PEG-IFN, which had been maintained at 180 !g/w, was
stopped at the beginning of March 2012 due to depression, fatigue,
neutropenia (" 500/mm3), thrombocytopenia (46.000/mm3), and inefficacy
against the retro-orbital involvement. The patient was re-assessed on March
23: she had fever, CRP was 89 mg/L, and PET confirmed the worsening of
the retro-orbital, bone, and mediastinal involvements. Orbit MRI also
showed persistence of the retro-orbital lesion (Figure 3). Treatment with
100 mg/d anakinra was initiated on March 24 and effectively reduced the
fever but not the CRP value (Figure 4). Concomitantly, the cutaneous
lesions relapsed leading to anakinra discontinuation on April 17. The right
retro-orbital pain worsened. Skin lesions were re-biopsied and the findings
were unchanged (co-existence of LCH in the epidermis and ECD in the
hypodermis).

Patient no. 3

A 31-year-old woman originating from Laos was referred to our department
in April 2010 for subacute renal failure, diabetes insipidus, and elevated
CRP level. Physical examination identified bilateral superior and inferior
eyelid xanthelasma. Blood tests confirmed elevated creatinine and CRP
levels (178!M and 147 mg/L, respectively). Abdominal CT-scan revealed
retroperitoneal fibrosis and lymphadenopathy, and cerebral MRI showed
that the pituitary axis was enlarged. Long bone 99Tc scintigraphy showed
intense metaphyseodiaphyseal uptake in femurs and tibias. Similar hyperme-
tabolism in the long bones and also in the spleen, and retroperitoneal
adenopathies were found on PET.

Biopsy of the palpebral xanthelasma confirmed the ECD localization
with foamy histiocytes. Immunohistology was positive for CD68 and
negative for PS100 with a few CD1a-positive cells. Biopsies of T4 vertebra
and right inferior metaphyseal femur showed the same ECD patterns, and a
biopsy of a retroperitoneal node displayed characteristics of LCH with
strongly positive CD1a and PS100 staining.

In April 2010, treatment with PEG-IFN (135 !g/w) was started and
double ureteral pigtail stents were inserted. Ten months later, in February

2011, the CRP level was 24 mg/L, creatinine had decreased to 138!M, and
PET showed an improvement of long-bone uptake. In February 2012, the
clinical status had deteriorated with new lower-limb pain and increased size
of xanthelasmas. Abdominal CT scan showed enlargement of periaortic and
periureteral infiltrations. Cardiac MRI, which had been normal on previous
assessments, displayed a typical infiltration of the right atrial wall,
atrioventricular groove, and gadolinium enhancement of the left ventricular
wall, septum, and apex. The CRP level was 20 mg/L and PET disclosed a
strong, new uptake in the basilar skull region. The PEG-IFN dose was
increased to 180 !g/w on March 20, but was clinically ineffective: the CRP
level increased to 42 mg/L. Treatment was stopped on May 9.

Histology and molecular analyses

All biopsies (perirenal, peritoneal, skin, and bone) obtained from the
3 patients before or after vemurafenib treatment were reviewed by
2 pathologists with specialist training in histiocytosis (F.C.-A., J.-F.E.). All
patients provided consent for vemurafenib treatment after the provision of
counseling. Each sample was processed for immunohistochemistry with
antibodies against CD1a (Beckman-Coulter), CD68 (Dako), CD163 (Ther-
moscientific) and S100 protein (Dako), and with VE1 (a mouse monoclonal
antibody specific for the BRAFV600E mutant, kindly provided by Prof A. von
Deimling, Heidelberg University, Heidelberg, Germany). Clone L26 (anti-
CD20) was used as IgG2a isotype matched control for the VE1 antibody.11

BRAFV600E mutations were detected as previously described.12 DNA
was extracted from formalin-fixed and paraffin-embedded (FFPE) tissues
after histologic detection of histiocyte-rich areas, and pyrosequencing with
PyroMark Q24 (QIAGEN) was used to detect BRAFV600 mutations.

Results

BRAFV600E mutations were detected in ECD biopsies from all
3 patients, and in samples of LCH epidermal infiltration from

Figure 2. Skin lesions. LCH skin lesions in patient no. 2
disappeared after a few days of treatment with vemu-
rafenib. Skin biopsy before treatment showing typical
LCH infiltration of the epidermis and papillary dermis with
CD1a# histiocytes; the hypodermis is infiltrated by foamy
CD68#CD1a$ histiocytes (as in the peritoneal biopsy).
Immunohistochemistry confirmed the expression of BRAF
by histiocytes.
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Plenary Paper

Dramatic efficacy of vemurafenib in both multisystemic and refractory
Erdheim-Chester disease and Langerhans cell histiocytosis harboring the
BRAF V600E mutation
*Julien Haroche,1,2 *Fleur Cohen-Aubart,1,2 *Jean-François Emile,3 *Laurent Arnaud,1,2 Philippe Maksud,4
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Key Points
• Treatment with vemurafenib

induced a dramatic response
in 3 patients with histiocytosis
harboring BRAF V600E muta-
tions.

• Tumor response was observed
in both Erdheim-Chester dis-
ease and Langerhans cell his-
tiocytosis.

Histiocytoses are rare disorders of unknown origin with highly heterogeneous progno-
sis. BRAFV600E gain-of-function mutations have been observed in 57% of cases of
Langerhans cell histiocytosis (LCH) and 54% of cases of Erdheim-Chester disease
(ECD), but not in other types of histiocytoses. Targeted therapy with an inhibitor of
mutated BRAF (vemurafenib) improves survival of patients with melanoma. Here, we
report vemurafenib treatment of 3 patients with multisystemic and refractory ECD
carrying the BRAFV600E mutation; 2 also had skin or lymph node LCH involvement. The
patients were assessed clinically, biologically (CRP values), histologically (skin biopsy),
and morphologically (positron emission tomography [PET], computed tomography and
magnetic resonance imaging). For all patients, vemurafenib treatment led to substantial
and rapid clinical and biologic improvement, and the tumor response was confirmed by
PET, computed tomography, and/or magnetic resonance imaging 1 month after treat-
ment initiation. For the first patient treated, the PET response increased between

months 1 and 4 of treatment. The treatment remained effective after 4 months of follow-up although persistent disease activity was
still observed. Treatment with vemurafenib, a newly approved BRAF inhibitor, should be considered for patients with severe and
refractory BRAFV600E histiocytoses, particularly when the disease is life-threatening. (Blood. 2013;121(9):1495-1500)

Introduction

Erdheim-Chester disease (ECD) is a rare non-Langerhans cell
histiocytosis, characterized by the infiltration of tissues by foamy
CD68! CD1a" histiocytes.1 It is a systemic disease with diverse
manifestations: the clinical course mainly depends on the extent and
distribution of the disease, and ranges from asymptomatic bone
lesions to life-threatening manifestations.2 Rare cases of ECD associated
with Langerhans cell histiocytosis (LCH) have been reported.3

Unlike ECD, LCH histiocytes are CD1a! and frequently
infiltrate the epidermis in skin lesions.4 Interferon # (IFN) is
generally the first choice for ECD therapy and improves survival. It
should be prescribed at high dose if there is central nervous system
and/or cardiovascular involvement.2 However, long-term IFN
treatment can lead to severe side effects and some patients are refractory
to treatment. Moreover some patients with CNS and/or cardiovascular
infiltrations develop secondary resistance to high-dose of IFN. Alterna-
tive treatments include recombinant human interleukin-1 receptor
antagonist, cladribine, thyrosine kinase inhibitors, autologous hematopoi-
etic stem cell transplantation.2 However, the optimal second line
therapeutic strategy remains to be defined, mostly because these

treatments have been evaluated in only small numbers of patients.
Despite recent therapeutic progress the overall mortality remains high
(18% of the 84 ECD patients seen at our institution). BRAFV600E

mutations have been observed in 38% to 69% of cases of LCH.5-7 We
recently reported BRAFV600E mutations in 54% of 24 patients with
ECD.8 Vemurafenib, an inhibitor of mutant BRAF, has shown some
efficacy against 2 diseases (melanoma and hairy-cell leukemia) associ-
ated with the BRAFV600E mutation.9,10

Methods
This study was approved by the ethics committee Ile de France III (#2011-A00447-
34) and conducted in accordance with the Declaration of Helsinki.

Patient no. 1

A 65-year-old man presented in October 2010 with elevated serum
creatinine and C-reactive protein (CRP) levels found on routine blood
testing. Abdominal computed tomography (CT) disclosed retroperitoneal

Submitted July 27, 2012; accepted November 18, 2012. Prepublished online as
Blood First Edition paper, December 20, 2012; DOI: 10.1182/blood-2012-07-
446286.

*J.H., F.C.-A., J.-F.E., and L.A. contributed equally to this work

There is an Inside Blood commentary on this article in this issue.

The publication costs of this article were defrayed in part by page charge
payment. Therefore, and solely to indicate this fact, this article is hereby
marked ‘‘advertisement’’ in accordance with 18 USC section 1734.

© 2013 by The American Society of Hematology
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fibrosis complicated by bilateral hydronephrosis with sheathing of the
abdominal aorta. Double ureteral pigtail stents were inserted and because
hydronephrosis relapsed, bilateral nephrostomy was performed. Long-bone
X-rays showed typical bilateral and symmetric cortical osteosclerosis in
the lower limbs. A biopsy sample of the perirenal fibrosis showed
numerous foamy CD68! CD1a" histiocytes. A diagnosis of ECD was
established. Cerebral magnetic resonance imaging (MRI) showed sinus
osteosclerosis; on cardiac MRI, the pericardium appeared thickened and
there was specific infiltration of the auriculo-ventricular sulcus. Positron
emission tomography (PET) revealed an intense uptake in the lower limbs
and in the thoracic aorta.

Pegylated interferon # (PEG-IFN) treatment was started in July 2011, at
135 $g/w for 4 weeks, and was then increased to 180 $g/w due to cardiac
involvement. Double ureteral pigtail stents were implanted to replace the
nephrostomy and the blood creatinine concentration remained stable at
115$M. In January 2012, the CRP level was 21 mg/L, and the creatinine
level was 137 $M. The patient developed pruritus, and gammaglutamyl
transferase (GGT) activity was 936 U/L (normal 12-55) and alkaline
phosphatase activity was 644 U/L (normal 40-120). Abdominal CT showed
the persistence of sheathing of the whole aorta. Bilateral hydronephrosis
had increased and there was a left renal artery stenosis. Liver MRI and
biopsy showed no or only minor abnormalities, and in particular no
histiocytes or signs of sclerosing cholangitis. PET revealed that the number
of lesions and uptake by the lesion had increased, that is, hypermetabo-
lism of the long bones of the lower limbs, and of thoracic and abdominal
aorta, mediastinum and retroperitoneum (Figure 1). Cardiac MRI
findings were unchanged. Angioplasty of the left renal artery with stent
implantation was performed. In February 2012, the IFN dose was
increased (to 180 $g/w PEG-IFN alternating with 270 $g/w) due to the
absence of response to treatment; this was followed by depression and
fatigue. The depressive symptoms persisted despite administration of
antidepressant drugs, leading to the IFN treatment being stopped in
March 2012. The creatinine level increased to 190$M, and consequently
the double ureteral pigtail stents were replaced by thermoformable spiral
metallic stents.

Patient no. 2

A 59-year-old woman was referred to us in February 2011 with a 2-year
history of bone pain in the lower limbs. For the previous 6 months she had
had diabetes insipidus, right orbital pain requiring morphine, and head-
aches. She had a history of bilateral breast cancer in 1998 treated by right
mastectomy, radiotherapy, and chemotherapy. Thoracic and abdominal CT
showed peri-aortitis (involving the arch, origin of the supra-aortic vessels,
and the sub-renal aorta), nodular infiltration of the epiplon, and soft-tissue
thickening of the pre- and retro-sternal spaces. Cardiac MRI showed a right
pseudo-tumoral atrial infiltration. Orbital MRI found a right retro-orbital
infiltration and compression of the optic nerve with intense enhancement
after gadolinium administration. Bone scintigraphy was highly suggestive
of ECD with intense uptake in the lower limbs. A monoclonal IgA %
component (12 g/L) was found, so a bone marrow biopsy was collected and
revealed 30% plasma cell infiltration; renal function and calcemia were
normal, hemoglobin was 12.5 g/dL, there was no proteinuria, and no lytic
bone lesions were found. Stage I myeloma in the Durie-Salmon classifica-
tion was diagnosed. Celioscopy in January 2011 found a peritoneal
infiltration with foamy CD68! CD1a" histiocytes consistent with a
diagnosis of ECD. At initial presentation, the patient had papulo-maculous
squamous intertrigo-like lesions under the left breast: biopsies showed
Langerhans cell infiltrate in the epidermis and non-Langerhans cell
infiltrate in the hypodermis (Figure 2). Initial PET revealed intense uptake
in the retro-orbital space, right atrium, and abdominal aorta, and bilateral
and symmetric uptake in the diaphyseal and metaphyseal regions of the
long bones (Figure 1) typical of ECD. These findings led to a diagnosis of
ECD associated with histologic lesions of LCH in the skin. The most severe
symptoms, requiring therapy, were due to ECD (peri-aortitis, bone pain,
pseudo-tumoral atrial infiltration, mesenteric localization, and right retror-
bital involvement). The associated IgA% stage I myeloma only required
monitoring.

Therapy with 135 $g/w PEG-IFN was initiated in March 2011. Partial
improvement was observed, but pain in the right eye and cardiac abnormali-
ties persisted. The PEG-IFN dose was increased to 180 $g/w in June 2011.
In December 2011, the orbital pain had worsened and orbit MRI detected a

Figure 1. Sequential PET. Patient no. 1 (left): Sequential PET showing high initial pathologic uptake of 18F-fluorodeoxyglucose in soft tissue and bones before vemurafenib
treatment, and significantly less uptake after 1 month and major regression after 4 months of vemurafenib treatment. Patient no. 2 (right): Similar substantial reduction of
18F-fluorodeoxyglucose uptake in all tissues involved. Reconstruction algorithm: OSEM_3D (5 iterations, 16 subsets, 9 mm Gauss filter). Volume rendering: Maximum Intensity
Projection (Osirix Software). Display: BW inverse logarithmic table and range (min value & 0, max & 2.7 for SUV).
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patient no. 2. The expression of the V600E mutant BRAF protein in
histiocytes from both ECD and LCH lesions was confirmed by
immunohistochemistry (Figure 2).

The efficacy of vemurafenib

These 3 cases of refractory ECD with life-threatening manifesta-
tions associated with the BRAFV600E mutation were all treated with
vemurafenib. All patients provided consent for vemurafenib treat-
ment after appropriate counseling.

Vemurafenib (initially given at 1920 mg/d) was tapered in all
3 patients to 960 mg/d (on days 30, 30, and 20, respectively) due to
cutaneous side effects and was maintained until further follow-up.
2 These side effects were classified as grade 2 according to the
Common Terminology Criteria for Adverse Effects (CTAE). No
other toxicities or adverse events were observed. All patients

showed clear clinical improvement within a few days of initiation
of this treatment.

Patient no. 1. Vemurafenib was started at 1920 mg/d (b.i.d.)
on April 19, 2012 and was tapered to 960 mg/d from day 30 due to
erythema, and was thereafter maintained at this dose. Within a few
days of the initiation of treatment, itching disappeared. Evaluation
on day 30 showed an improvement of creatinine (190 to 161!M),
GGT (936 to 300 U/l) and alkaline phosphatase (644 to 177 U/l)
values. On day 62, GGT was 183 U/l, PAL 146 U/l, and creatinine
170!M. CRP was normalized by day 30 (Figure 4), and remained
under 5 mg/L on day 62. PET was performed after 30 days of
vemurafenib treatment and the findings compared with those
obtained 4 months earlier: there was a substantial improvement of
all lesions (Figure 1), with a mean Standardized Uptake Value
(SUV) change of "70% (range, "66% to "80%); the change
within soft tissue and bone was similarly "70% (range, "51% to
"78%; supplemental data, available on the Blood Web site; see the
Supplemental Materials link at the top of the online article).
Thoraco-abdominal CT after 37 days of treatment showed a significant
reduction of periaortic infiltration (Figure 3). This cannot be attributed to
PEG-IFN treatment, withdrawn on March 31, 2012, because several

Figure 4. Evolution of CRP levels under treatment. Patient no. 1: Blood CRP
concentrations, correlating with initial response and secondary resistance to PEG-
IFN treatment, and returning to normal values (# 5 mg/L) under vemurafenib. Patient
no. 2: an initial CRP increase was associated with headaches and fever (39°C); CRP
concentrations returned to normal values after 1 month of treatment. Patient no. 3:
CRP concentrations returned to normal values after one month of treatment. Time 0
corresponds to initiation of vemurafenib treatment, and each graduation corresponds
to 1 month.

Figure 3. CT scan and MRI imaging assessment. Patient no. 1: Comparison of
abdominal axial CT scans performed before (January 28, 2012; left) and on day 37
(May 23, 2012; right) of treatment showing regression of the infiltration around both
kidneys (white arrows), evidenced by the decreased thickness (right kidney: 24.8 to
18.2 mm, left kidney 22 to 12.4 mm). Patient no. 2: Comparison of MRI performed
before (left) and on day 36 (right) of vemurafenib treatment showing regression of
ECD orbital infiltration. Comparison of abdominal axial CT scans performed before
(March 29, 2012; left) and on day 39 (May 25, 2012; right) of vemurafenib treatment
showing regression of the infiltration around abdominal aorta (white arrows):
latero-aortic infiltration from 10.8 to 6.5 mm thick, and posterior infiltration from 6.5 to
4.6 mm thick. Patient no. 3: comparison of cardiac MRI, 4-chamber view: (A) Febru-
ary 21, 2012; see the infiltration of the atrial septum, the posterior wall and the free
wall of the right atrium (white arrows); (B) July 19, 2012; note the regression of the
infiltration.
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patient no. 2. The expression of the V600E mutant BRAF protein in
histiocytes from both ECD and LCH lesions was confirmed by
immunohistochemistry (Figure 2).

The efficacy of vemurafenib

These 3 cases of refractory ECD with life-threatening manifesta-
tions associated with the BRAFV600E mutation were all treated with
vemurafenib. All patients provided consent for vemurafenib treat-
ment after appropriate counseling.

Vemurafenib (initially given at 1920 mg/d) was tapered in all
3 patients to 960 mg/d (on days 30, 30, and 20, respectively) due to
cutaneous side effects and was maintained until further follow-up.
2 These side effects were classified as grade 2 according to the
Common Terminology Criteria for Adverse Effects (CTAE). No
other toxicities or adverse events were observed. All patients

showed clear clinical improvement within a few days of initiation
of this treatment.

Patient no. 1. Vemurafenib was started at 1920 mg/d (b.i.d.)
on April 19, 2012 and was tapered to 960 mg/d from day 30 due to
erythema, and was thereafter maintained at this dose. Within a few
days of the initiation of treatment, itching disappeared. Evaluation
on day 30 showed an improvement of creatinine (190 to 161!M),
GGT (936 to 300 U/l) and alkaline phosphatase (644 to 177 U/l)
values. On day 62, GGT was 183 U/l, PAL 146 U/l, and creatinine
170!M. CRP was normalized by day 30 (Figure 4), and remained
under 5 mg/L on day 62. PET was performed after 30 days of
vemurafenib treatment and the findings compared with those
obtained 4 months earlier: there was a substantial improvement of
all lesions (Figure 1), with a mean Standardized Uptake Value
(SUV) change of "70% (range, "66% to "80%); the change
within soft tissue and bone was similarly "70% (range, "51% to
"78%; supplemental data, available on the Blood Web site; see the
Supplemental Materials link at the top of the online article).
Thoraco-abdominal CT after 37 days of treatment showed a significant
reduction of periaortic infiltration (Figure 3). This cannot be attributed to
PEG-IFN treatment, withdrawn on March 31, 2012, because several

Figure 4. Evolution of CRP levels under treatment. Patient no. 1: Blood CRP
concentrations, correlating with initial response and secondary resistance to PEG-
IFN treatment, and returning to normal values (# 5 mg/L) under vemurafenib. Patient
no. 2: an initial CRP increase was associated with headaches and fever (39°C); CRP
concentrations returned to normal values after 1 month of treatment. Patient no. 3:
CRP concentrations returned to normal values after one month of treatment. Time 0
corresponds to initiation of vemurafenib treatment, and each graduation corresponds
to 1 month.

Figure 3. CT scan and MRI imaging assessment. Patient no. 1: Comparison of
abdominal axial CT scans performed before (January 28, 2012; left) and on day 37
(May 23, 2012; right) of treatment showing regression of the infiltration around both
kidneys (white arrows), evidenced by the decreased thickness (right kidney: 24.8 to
18.2 mm, left kidney 22 to 12.4 mm). Patient no. 2: Comparison of MRI performed
before (left) and on day 36 (right) of vemurafenib treatment showing regression of
ECD orbital infiltration. Comparison of abdominal axial CT scans performed before
(March 29, 2012; left) and on day 39 (May 25, 2012; right) of vemurafenib treatment
showing regression of the infiltration around abdominal aorta (white arrows):
latero-aortic infiltration from 10.8 to 6.5 mm thick, and posterior infiltration from 6.5 to
4.6 mm thick. Patient no. 3: comparison of cardiac MRI, 4-chamber view: (A) Febru-
ary 21, 2012; see the infiltration of the atrial septum, the posterior wall and the free
wall of the right atrium (white arrows); (B) July 19, 2012; note the regression of the
infiltration.
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LE PRIX DES THÉRAPIES INTELLIGENTES  ?



« Les médecins administrent des 
médicaments dont ils savent très 
peu, à des malades dont ils savent 
moins, pour guérir des maladies 
dont ils ne savent rien.. »

VOLTAIRE

NEW DRUGS



La croissance, l’invasion Ussulaire et la disséminaUon 
des cancers dépendent de la capacité des cellules 

tumorales à développer un réseau vasculaire

ANGIOGENESE TUMORALE
Judah Folkman, père fondateur de l’angiogénèse, NEJM 1971

Décédé le 14 Janvier 2008

A affronté pendant 30 ans le scepticisme de la communauté médicale



PD-1/PD-L1 
Blockade 
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Immunomodulation as a new weapon  
in our armamentarium to fight cancer 

IMMUNOTHÉRAPIES ANTICANCER

carT cells



VECTORISATION & NANOVECTEURS

Détruire les cellules 
souches tumorales



SPRITAM : 1ER MÉDICAMENT 3D-FABRIQUE
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Association of Frequency of Organic Food Consumption
With Cancer Risk
Findings From the NutriNet-Santé Prospective Cohort Study
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Denis Lairon, PhD; Emmanuelle Kesse-Guyot, PhD

IMPORTANCE Although organic foods are less likely to contain pesticide residues than
conventional foods, few studies have examined the association of organic food consumption
with cancer risk.

OBJECTIVE To prospectively investigate the association between organic food consumption
and the risk of cancer in a large cohort of French adults.

DESIGN, SETTING, AND PARTICIPANTS In this population-based prospective cohort study
among French adult volunteers, data were included from participants with available
information on organic food consumption frequency and dietary intake. For 16 products,
participants reported their consumption frequency of labeled organic foods (never,
occasionally, or most of the time). An organic food score was then computed (range, 0-32
points). The follow-up dates were May 10, 2009, to November 30, 2016.

MAIN OUTCOMES AND MEASURES This study estimated the risk of cancer in association with
the organic food score (modeled as quartiles) using Cox proportional hazards regression
models adjusted for potential cancer risk factors.

RESULTS Among 68 946 participants (78.0% female; mean [SD] age at baseline, 44.2 [14.5]
years), 1340 first incident cancer cases were identified during follow-up, with the most
prevalent being 459 breast cancers, 180 prostate cancers, 135 skin cancers, 99 colorectal
cancers, 47 non-Hodgkin lymphomas, and 15 other lymphomas. High organic food scores
were inversely associated with the overall risk of cancer (hazard ratio for quartile 4 vs quartile
1, 0.75; 95% CI, 0.63-0.88; P for trend = .001; absolute risk reduction, 0.6%; hazard ratio for
a 5-point increase, 0.92; 95% CI, 0.88-0.96).

CONCLUSIONS AND RELEVANCE A higher frequency of organic food consumption was
associated with a reduced risk of cancer. Although the study findings need to be confirmed,
promoting organic food consumption in the general population could be a promising
preventive strategy against cancer.
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40% DES CANCERS SONT 
ÉVITABLES 

« Un arbre qui tombe fait toujours plus de bruit qu’une forêt qui pousse »



Opinion
Bacterial Biofilms in Colorectal
Cancer Initiation and
Progression
Shan Li,1 Sergey R. Konstantinov,1 Ron Smits,1 and
Maikel P. Peppelenbosch1,*

Intestinal microbiota have emerged as an important factor in colorectal cancer
(CRC) initiation and progression. The currently prominent view on bacterial
tumorigenesis is that CRC initiation is triggered by local mucosal colonization
with specific pathogens (drivers), and that subsequent changes in the peritu-
moral environment allow colonization by opportunistic (passenger) microbes,
further facilitating disease progression. Screening for CRC ‘driver-passenger’
microorganisms might thus allow early CRC diagnosis or preventive interven-
tion. Such efforts are now being revolutionized by the notion that CRC initiation
and progression require organization of bacterial communities into higher-order
structures termed biofilms. We explore here the concept that a polymicrobial
biofilm promotes pro-carcinogenic activities that may partially underlie progres-
sion along the adenoma–CRC axis.

The Intestinal Microbiome: A New Window to Studying Colon Carcinogenesis
Nowhere in the human body are interactions between the microbiome (see Glossary) and host
physiology as pronounced as in the gastrointestinal (GI) tract. It hosts an estimated 40 trillion
microbes composed of at least 1000 species of which the vast majority reside in the colon [1]. It
is thus to be expected that, if the microbiome and human pathophysiology are interlinked, this
should be especially pronounced in the colon. A principal role for the microbiome in the
pathophysiology of acute and chronic inflammatory diseases of the colon is indeed well
established [2,3]. Intriguingly, despite the relatively negligible bacterial colonization of the
stomach, the link between gastric cancer and Helicobacter pylori infection is beyond discussion.
Emerging evidence suggests that other microbiota colonizing the stomach might also be
involved in human gastric cancer progression [4,5]. However, a causal link between colorectal
cancer (CRC) and the microbiome has been less evident. Recently, however, this field has
moved forward by linking colonic intestinal microbiota to CRC progression [6–13]. Such studies
have generated high expectations that screening for microbiological constituents might provide
early diagnosis of CRC, or that disease might be potentially prevented through dietary or other
interventions that could modulate colonic microbiome composition. In view of the substantial
challenge that CRC poses to society, such efforts are considered to be of high importance
[14,15].

It is now becoming clear that CRC is not attributable to a single pathogenic microorganism, and
instead that it requires a complex intestinal bacterial community. Studies comparing fecal matter
from patients with CRC relative to healthy controls have demonstrated substantial differences in
human gut microbiome composition [16,17]. These studies also show that CRC is characterized
by microbial dysbiosis [12,18]. Furthermore, recent work has shown that mice deficient in the

Trends
The organization of bacterial commu-
nities into biofilms (higher-order spatial
structures of bacterial species) may be
necessary for bacteria-induced CRC
initiation.

The interaction of the intestinal epithe-
lium with the microbiota is highly
dependent on the nature of the spatial
organization of bacterial communities.

Bacterial biofilms might act as direct
triggering factors contributing to color-
ectal cancer.

The biofilm confers highly-invasive prop-
erties to opportunistic bacteria, and a
putative tumor-promoting potential.

In experimental models, biofilm micro-
bial populations can significantly impair
the intestinal epithelial barrier function,
alter polyamine metabolism affecting
cellular proliferation, enhance proin-
flammatory/pro-oncogenic responses,
and exacerbate intestinal dysbiosis.

The invasive and co-aggregation capa-
city of microbiota may be essential for
biofilm-promoted colon tumorigenesis.
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samples is significantly higher than that of samples taken from individuals either with self-limiting
colitis or under non-inflamed conditions [68]. It is thus reasonable to propose that biofilms
comprising B. fragilis are especially potent with respect to promoting intestinal inflammation and
CRC. We posit that polymicrobial biofilms might theoretically modulate the intestinal tumor
microenvironment in multiple ways (including genotoxicity), and facilitate the development of
colon cancer.

The Biofilm Influences Host Metabolism in CRC
Microbe–host metabolic interactions may directly or indirectly provoke bacteria-induced CRC
progression. Accumulating evidence has linked the intestinal microbiota to the regulation of
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Figure 1. Schematic Depiction of Prominent Hypotheses for Bacteria-Induced Colon Carcinogenesis. (A) The pro-carcinogenic state of intestinal epithelial
cells is driven by the so-called ‘alpha-bug’ or ‘keystone pathogen’, such as enterotoxigenic Bacteroides fragilis (ETBF), and is not merely related to the production of
genotoxins that directly cause DNA damage, type 17 T helper cell (Th17)-dependent inflammatory responses, and epithelial proliferation (among other characteristics).
The hypothesis posits that remodeling of the microbiota composition in the mucosa is the main driving force that enhances and sustains inflammation and epithelial
proliferation. Collectively, all these factors contribute to the accumulation of genetic mutations and epithelial hyperplasia. The hyperplastic epithelium together with host
genetic factors linked to colorectal cancer (CRC) susceptibility and other pro-oncogenic determinants may cooperatively initiate colon cancer. (B) The ‘bacterial driver-
passenger’ hypothesis states that colonization of the colon by putative driver bacteria (e.g., ETBF) that possess invasive characteristics can trigger CRC initiation. The
bacterial driver also causes an epithelial barrier defect, inducing the subsequent colonization of opportunistic (passenger) pathogens in the colonic mucosa, and leading
to intestinal microbial dysbiosis. Th17-dependent inflammation induced by the driver pathogen may also result in alterations in the tumor microenvironment that might
contribute to selective stress and subsequent changes to the colonic microbial community. In this model, driver pathogens are outcompeted by passenger pathogens,
causing in turn further CRC progression.

Trends in Molecular Medicine, January 2017, Vol. 23, No. 1 23

multiple metabolic pathways of endogenous and exogenous substrates, such as secondary bile
acid biosynthesis, polyamine catabolism, and activation of carcinogens, which in turn are
associated with increased risk for various human cancers such as CRC, esophageal cancer,
and liver cancer [13,60,69–75]. As a good example, deoxycholic acid (DCA, also known as
deoxycholate) appears to be the most important endogenous metabolite associated with CRC
carcinogenesis in ApcMin/+ mice and also in human colon biopsies [70,73]. DCA can act as a
naturally-occurring carcinogen that induces oncogenic transformation in digestive tract epithe-
lium because DCA has been shown to induce oxidative stress, DNA damage, and genomic
instability in human esophageal biopsy tissues, human colonic epithelial cancer cells, and in
mouse models [70,74,76]. Furthermore, DCA promotes tumor cell proliferation and inhibits
apoptosis by activating Wnt signaling in the ApcMin/+ mouse model [73]. Because biofilms might

Key Figure

The Biofilm-Driven Colorectal Cancer (CRC) Carcinogenesis Model
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Figure 2. A biofilm composed of multiple-species forms in the inner colonic mucus layer, leading to redistribution of E-cadherin in colonic epithelial cells (CECs), increased
gut permeability, and loss of intestinal barrier function, in turn enhancing intestinal dysbiosis. Dysbiosis may favor increased proliferation of other opportunistic invasive
bacteria (i.e., passengers). The pro-oncogenic functions of the bacterial biofilm, and subsequently of passenger bacteria, in combination with bacterial polyamine
metabolic changes and type 17 T helper cell (Th17)-mediated inflammation, results in cell proliferation, transformation, and aberrant tumor growth.
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conceivably provide a highly-efficient interface for bile acid deconjugation and dehydroxylation,
cells of an epithelium covered by biofilm are likely to be exposed to very high concentrations of
secondary bile acids. Furthermore, such biofilms may also be sources of hydrogen sulfide (H2S)
and nitrosamine. These compounds have been documented to be genotoxic and carcinogenic
in rat and mouse models, as well as in human colon cancer cell lines (HT29, HCT116, and
SW480), by inducing DNA damage and genomic instability [77–80]. Thus, we hypothesize that
the metabolism of biofilm constituents is likely to contribute to the carcinogenic potential of the
underlying epithelium.

When non-adherent and biofilm bacteria are compared, higher levels of butyrate are produced
by non-adherent bacterial communities, indicating that distinct bacterial communities displaying
higher-order organization may display altered production of short-chain fatty acids (SCFAs)
such as butyrate [81]. Fusobacterium-dominant biofilm may decrease SCFA production and
might contribute to promoting CRC tumorigenesis. However, microbe-derived SCFAs including
butyrate may also promote hyperproliferation and sensitize colon epithelial cells to transforma-
tion, at least in mismatch repair (MMR)-deficient ApcMin/+ mice [82]. Fusobacterium is a major
source of butyrate in the gut. Interestingly, Fusobacterium was not detected in this mouse model
[82]. Knowledge of the role of SCFAs in maintaining intestinal epithelium or inducing CRC
remains limited, but altered production of these metabolites by biofilms certainly requires further
investigation.
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Figure 3. Role of Acetylated Polyamine Metabolites in Colorectal Cancer (CRC). Schematic representation of the
different levels of acetylated polyamine metabolites in (A) biofilm-positive colorectal cancer (CRC) patients and (B) biofilm-
negative CRC patients or healthy individuals. Increased levels of acetylated polyamines in tissues from colon cancer
patients, especially in cancer tissue from biofilm-covered CRC, are suggestive of a positive correlation between CRC
pathogenesis and biofilm involvement. Acetylated polyamine metabolites have not been detected in biofilm-negative normal
colonic tissue from healthy individuals, suggesting an important role of biofilms in polyamine catabolism. Bacterial biofilm
may thus be a significant contributor to the elevated polyamine acetylation associated with colorectal cancer.
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En 1995, Hellman & Weichselbaum ont été les premiers à définir un stade 
« oligométastatique », intermédiaire entre un stade localisé et une maladie diffuse,

dans lequel le nombre et les sites atteints restent limités

MALADIE OLIGOMETASTATIQUE

Tumeur solide Métastatique = considérée jusqu’alors incurable (sauf rares TG)





����������	
 ������������

��������
��� ������������

�
������������������

����������������

	
�
��
�
�����������
�������
�����


�
��������
����
���������
���
�������


������

������������ 

����
���

!���������"#$�����%�&����������
�

�����
���
������%����
����
���%�
��

��������
�������
���������%

���������
������'��
��
�
����
��

�������
��������
���

���������	
������
��������������
����
�	�

������������
��

��������� ��	
���
��������
 ���������
������� ����
�������


�������������������	���������������������
� ����!"��#���������������� $��%  ��������

��&
��������



�������	������'��(
&��� 
����)�����
 �������
�����

�*����������
��"��&����� +��%  ������

�

��&
��������

��������	�����

����

��	���������
��
������������������,�

������ �

(��������
������-
�)�������������������%�)�� ����������

�
����)��

�������


�����	��

�

�
�
��������
�
����
�����-

����&������ ��
�)������������
�����������)��

����
��)��

��  ��


����
 �����

��
�
��& 
����)�����
����%  ��
�����
���������� ���)
����������
�����

��)��  ����������������)��������
���

����.�
������&�
����)��� ����-���&�
�
�����

�
����)�� 

 ��������
))
����
��  ��
��
)
��
����������������������
 &�����
�-
���� ��
�����
�
��&����
�

�  ����

��&
����������
��
���-����

�
�������.����
���
��
��
��������������

�����������)��



 ��
��)���������)��

 ��

��&
�������
������������/������������������
0���
������

����
���)

������
������  ��������

1��
������

�����
&���)�
�� 
����2��
)��
������

�&�
�
��
��)���))
�
��� ��
���)���������)

�

��&
����� �������
�������))
�
������
��2�����
&�������������)��

 ��

��&������������

��&�

 ���-
��
0���
�����������&
�����)�����
�� ����
 
����%���

����
��)��

 ��

��&����
��� ��

������
����
���
�)�� ��

� �3� � ����
���
�����
�����
&�������.����
����
� ���
��

4� 
����� ���5��

��&���.
�������������������

��&���
��
����������
���
�
������������
����


��-�
���-�����
�������
�6�
�
������4�  ����
���5����
���)��������������-
��
���
�
������



�� ���.��
��&�������)���������������� ��������
���	��&�
��.��
�
 
�������  ����

��&
����

&���
���
����

�)����
��)�����
����
�� 
��� ���.
�����
�����
&�������
���

 ��

��&��

������

��&������� ��
�������/
���
-�����������
���

��
���
��������
���7%  �������������������*�����������������

�����
�����  ����

��&�����.����
� 
����� ����

 ��

��&�����
�
��������-���������������

��&��

��
�
���������-�����
�������

��&��4��-�5����-
����)
��
�� 
�����������
&��������������)��  ������� ���

�
����
����
��
���	�����

�

���������	
���
����
��������������	��
������������
�����������
���

��
����
�
��
����	���������


���
����
��2�8����
����

�

����
����)��  ����

��&��)�������
�������������
&����
�-��������������
���-

�����.�

���
���
� � 
��� ������.�-����������� ��
�
))
����
���
������
���������
����������
��������


-
�����
���
������&
�
�&���

� ����� &�����������
��� ����������
������
�)����
��������� ���

�
���&�
���������
���
���%�������.��&&�
����
���
����

�-

�������)�����
���
���������

�&��������

�)��

����
����������
��
���
�������������
�
� ��
��-���

��� ��� ����
������ 
����������

&�����������-��
�
 
�����)��

��  ��
�����
 ��
����
)�
����

�9�  ��
��������&
:�;�<��%��

��

�

���������)��  �������
�&���
�
���-

���
� 
��=�

���

��
��)��)��

��� ��>�;$<�

?������
����
�
������
 &
�����
���-

��&���
�����&�� �������
��!����������������)����������



 �������&����&&
�����
��)��

��� ���4
�����������������
5��������)
.�-�� ���
�������
���

@*78*��"@*$���6*��������-6*�)�)����

�
���-���
 
����)��

������������&����������)�������
���

� $ ' +

������������	�
�����
����� �������������	
��

����

������������������
�����

�������������������
���������������������������� �� ���!"�#�"$���%�	�&��%'�(%�)�
*
�*�����	��

"$���&��+�,
�-�

��%��.���
��

����# �������/0,���������	
��

����

�����
���4����
����� ������������
���5���

���-�
0�
������
�����
�����
���&

�� 
�����
�
�����

������)�������������

�
3���� 
��������������
��)��
���
3&�
������������
����-
����
��

��
� 

���
������
���.��
�����
��)�&

�� 
���;$C6$E<�

����	�������
���������������
������ �!"������
�����������!#��$%&'�($�

(�'�
���'�������������� �'��
���)�������'���������*�

���&
�����)�� ��)�
�� 
�����
�
������������
���

��&������
������.
��
���
����
��
����������

��))
�
���
))
�������
��
�������.����
���-���.��
����� ��)���
��
�
������-
�
)�������

��&
����


))
������
����������������������

��������
)���������)�
�� 
�������.
��
��

�
��

�����
���� 
�
��

&����������%���
��������������&�&
���.
�������
��
3� &�
���)���
�����
������
��
����
��
��
��




))
�����)�������3�����������  �����&&�
�������-��������.
�����
��
��
����
������
�-
�
)�����


))
�����&
��������
����
��

��  ��
�����
 �

������������������
��

����# �������/0,���������	
��

���� ��%'���

Prasanna et al. New biology of hypo- and hyper-fractionated radiation therapy292

alone in a similar patient cohort.
Recently, the Arnold group reported 5-year results of the 

above prospective Phase II SCCHN trial (35). After a median 
follow-up of 83 months, LRC was 80% and distant control was 
77%. Out of 39 evaluable patients, 5-year OS, diseases specific 
survival (DSS), and PFS were 62%, 66%, and 58%, respectively. 
These data strongly indicate a favorable outcome compared 
to historical controls and excellent compliance with definitive 
therapy. 

In the above trial, the status of p16 was evaluated, which is 
a validated marker for HPV status and an important predictor 
of response to various treatment modalities for SCCHN (42). 
Immunohistochemistry analysis of available 42 pre-treatment 
specimens showed 15 HPV positive (ten were oropharynx sub 
group) and 27 (seven were oropharynx subgroup) were negative. 
Of 15 patients with p16 positive tumors CR, PR, SD and SD 
were 5 (33.3%), 8 (53.3%) 1 (6.7%), and 1 (6.7%) respectively, 

compared to 2 (7.4%), 18 (66.7%), 6 (22.2%) and no PD among 
27 patients with p16 negative tumors (P=0.0616), respectively. 
Similar results were also found in HPV positive oropharynx 
sub-group. Two-year OS was 93.3% for p16 positive patients 
compared to 73.08% in p16 negative patients (P=0.0252); 
two-year PFS was 80% (p16 + ve) and 69.23% (p16 – ve). In 
oropharyngeal subgroup, the 2-year OS was 100% (p16 + ve) 
and 42.86% (p16 – ve) tumors respectively (P=0.001). These 
results stress the point that p16 status can be an important 
predictor of response to LDFRT mediated chemopotentiation 
induction treatment similar to that seen in standard of care, 
in head and neck cancer treatment an observation recently 
described (43,44). 

Based on the pre-cl inical  data (33),  the Gy necolog y 
Oncology Group (GOG) conducted a feasibility study (36), of 
whole abdomen LDFRT for patients with recurrent epithelial 
ovarian fallopian tube, or peritoneal cancers along with weekly 

Table 2. Reported clinical trials combining LDFRT with chemotherapy in solid tumors.

Clinical trial 
parameters

Induction 
regimen

Phase I Phase II

Site Locally 
advanced 
SCCHN

Recurrent 
ovarian fallopian 
tube/peritoneal 
cancers

Locally advanced 
pancreatic or 
small bowel 
adenocarcinoma

Stage III/IV 
endometrial 
carcinoma

Recurrent/
progressive 
GBM

Stage IIA/B-IIIA 
breast cancer

Recurrent 
NSCLC

Design Paclitaxel 
(225 mg/m2), 
carboplatin 
(area under 
the curve 
of 6), and 
four 80-cGy 
fractions of 
radiotherapy 
(two each on 
days 1 and 2). 
This sequence 
was repeated 
on days 22 
and 23

One of three 
dose levels of 
docetaxel (20, 
25, or 30 mg/m2) 
weekly with 
concurrent 
LDFRT given as 
60 cGy bid  
2 days weekly for 
6 weeks

Gemcitabine 
1,250 mg/m2 at 
10 mg/m2/min on 
days 1 and 8 of 
a 3-week cycle. 
LDFRT at two 
dose levels:  
60 cGy per 
fraction and  
70 cGy per 
fraction on days 1, 
2, 8, and 9 for  
4 weeks

Six weekly cycles 
of FD-CDDP  
(40 mg/m2, 
maximum 70 mg 
IV) + LDFRT 
at 0.5 Gy/fx 
(total 3 Gy) and 
0.75 Gy/fx (total 
4.5 Gy)

LDFRT 0.3 Gy 
twice daily with 
cisplatin and 
fotemustine if 
progressing on 
temozolomide, 
or 0.4 Gy twice 
daily with 
temozolomide if 
recurrent

LDFRT 0.4 Gy/
per fraction,  
2 fractions per 
day, for 2 days, 
every 21 days for 
6-8 cycles) with 
non-pegylated 
liposomal 
doxorubicin and 
docetaxel

Pemetrexed 
(500mg/m2 IV) 
and concurrent 
LDFRT (40cGy 
bid on days 1 and 
2) was repeated 
fourfold every  
21 days

Duration 5 years 2 years 37 months 27 months 20 months 2 years

Recruitment 40 13 10 12 26 10 19

References Arnold et al. 
(34); Gleason 
Jr et al. (35)

Kunos et al.  
(36)

Regine et al.  
(37)

Wrenn et al.  
(38)

Balducci et al.  
(39)

Nardone et al. 
(40)

Mantini et al.  
(41)

LDFRT, Low Doses Fractionated Radiation !erapy. 

« Tout est poison, rien n‘est poison, 
Il n’y a que le dose… » 

HORMESE



TEP IRM
Imageries morphologiques 

& fonctionnelles

IMAGERIE DE FLUORESCENCE



De nombreuses expériences ont prouvé que 
l’immersion, grâce à un casque de réalité 
virtuelle, permet aux patients de s’évader et au 
cerveau de ne plus ressentir de douleur ou 
tout au moins de l’atténuer de façon notable.

Des psychiatres ont développés des 
programmes de thérapies cognitives et 
comportementales pour lutter contre les 
phobies qui s’avèrent particulièrement 
efficaces

RÉALITÉ VIRTUELLE & RÉALITÉ AUGMENTÉE



Nanomédecine
Impression 3D

Bioinformatique

Génétique

NBIC

Santé connectée

Médecine Digitale

RoboUsaUon

Réalité Augmentée

Imagerie Moléculaire

Réalité Virtuelle

La prospective n’a pas pour objet de prédire
l’avenir, de nous le dévoiler comme s’il s’agissait 

d’une chose déjà faite, mais de nous aider à le 
construire

Le Futur : 
- En rupture ou en continuité ?

- Changement immédiat ou différé ? 
- Ouvert ou fermé ? 



CTC, ADN circulant :
Biopsies liquides



Discipline scientifique recherchant des 
Méthodes de résolution de problèmes à 

forte complexité logique ou algorithmique

INTELLIGENCE ARTIFICIELLE



Modèle Paternaliste
- Modèle Autocra.que, Dr Savant assumé
- Dr Prescrit, pa.ent se soumet
- Pas d’informa.on, parfois souhaitable…

Modèle Informatif
. Dr dispense info, pas de suggestion
. Choix entièrement dédié au patient
. Peut apparaître froid et désintéressé
. Parfois adapté « one-shot » consult°
. Autonomisation irréaliste du patient

Modèle Interprétatif
. Décision partagée
. Recommandation tenant compte du patient
. Dr discute avec patient le mieux pour lui
. Accepte critique et suggestions alternatives

RELATION MÉDECIN-PATIENT

Le PATIENT face à sa maladie
1. DENI

2. REVOLTE

3. ACCEPTATION

4. RESIGNATION



Cancer du Sein
Etat Mental

Fatigue
Troubles émotionnels

Syndrome post
traumatique Résilience

Réinsertion
socio-professionnel

Sexualité

Projection

Gestion des affects

Interventions
Thérapeutiques

Activité Physique

Nutrition

Sexologie

Soins
d'accompagnement

Acupuncture

Kinésithérapie

Art thérapie

Médecine de la Douleur

Musicothérapie

Oncofertilité

Rhumatologie

EndocrinologiePsychologie

Oncoesthétique

Effets secondaires

Cardiovasculaires

Pulmonaires

Phanères-muqueuses

Ostéoarticulaires

Libido

Image corporelle

Neuropathie

Dents-gencives
Vue

Mémoire-Chemobrain

Poids

Troubles digestifs
Anxiété

consultation médicale avec son cancérologue : quelles attentes ?

Santé psychologique

Santé sexuelle

Santé sociale
Santé émotionnelle

Santé physique Est ce possible avec les limitations :
- En Temps ?
- En ressources ?
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223 571

41 788 

74 489

22 312

660 611

390 000

médecins

chirurgiens- 
dentistes

pharmaciens

sages-femmes

infirmiers

aides- 
soignants

NOTRE SYSTÈME DE SANTÉ

DOSSIER DE PRESSE SEPTEMBRE 2018 NOTRE SYSTÈME DE SANTÉ

3 089 établissements  
hospitaliers et 408 245 lits

12,4 millions de patients 
hospitalisés une ou plusieurs fois

645 structures d’urgence  
+ 95 pédiatriques

104 SAMU ayant reçu  
28 millions d’appels

466 SMUR (services mobiles  
d’urgence et de réanimation  
pour 763 050 interventions

20,3 millions de passages  
aux urgences

Le secteur hospitalier
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DU PIB DE LA FRANCE

DE FINANCEMENT  
DES ACTIVITÉS DE RECHERCHE,  

D’ENSEIGNEMENT  
ET D’INNOVATION 

DOSSIER DE PRESSE SEPTEMBRE 2018 NOTRE SYSTÈME DE SANTÉ

PRÈS DE 

DÉPENSE PUBLIQUE  
POUR LA SANTÉ

200MD€

11,7%

2,2 MD€1 

105 872 médecins libéraux

+ de 1 000 maisons de santé

1 933 centres de santé 
dont 350 pluri-professionnels

200 projets de communautés 
professionnelles territoriales de santé

116 800 infirmiers libéraux

61 250 kinésithérapeutes libéraux

La médecine de ville

1. Hors financements consacrés aux Autorisations 
Temporaires d’Utilisation (ATU)

et aussi

21 591 officines de pharmacie

1 000 laboratoires de biologie

MA SANTÉ 2022
UN ENGAGEMENT COLLECTIF

DOSSIER DE PRESSE

18/09/2018

PHOTOGRAPHIE DU SYSTÈME DE SOIN FRANÇAIS

. Ne répond pas aux attentes des patients

. Nourrit le mécontentement des professionnels de santé

. Historiquement marqué par des profondes rigidités d’organisation

. Confronté à des tensions financières croissantes

11

DOSSIER DE PRESSE SEPTEMBRE 2018 NOTRE SYSTÈME DE SANTÉ

LES CLÉS DE LA TRANSFORMATION POUR DEMAIN

En mars dernier, à la suite du lancement de la démarche par le Premier Ministre à Eaubonne, 
la ministre des Solidarités et de la Santé a confié à 12 pilotes les 5 chantiers prioritaires 
pour engager une transformation profonde du système de santé.

Les responsables de ces chantiers ont rencontré près de 2000 personnes toutes actrices  du système 
de santé : médecins, professions paramédicales, étudiants, patients, fédérations, syndicats… 
Cette étape de consultation a permis une véritable réflexion collective, un certain consensus sur le 
diagnostic et l’identification de réponses apportées par les acteurs du système de santé eux-mêmes.

Les rapports, remis à la ministre des Solidarités et de la Santé cet été, ont permis de déterminer 
3 engagements prioritaires pour mener à bien le projet Ma santé 2022   :

  Placer le patient au cœur du système et faire de la qualité de sa prise en charge la boussole de 
la réforme

  Organiser l ’articulation entre médecine de vil le,  médico-social  et hôpital pour mieux répondre 
aux besoins de soins en proximité

  Repenser les métiers et la formation des professionnels de santé

Qualité des soins  
& pertinence des actes

Organisation territoriale

Modes de financement
et de régulation

Ressources humaines  
et formation

Numérique

5 chantiers prioritaires



LES CONSTATS CLES AUJOURD’HUI 

400 000 nouvelles personnes aLeintes 
d’un cancer chaque année, soit plus de 
1.000 nouveaux cas par jour

3,8 millions de personnes ont eu, 
ou ont un cancer

Un manque de coordination de la 
prise en charge médicale des patients

Pas d’écosystème structuré pour une 
prise en charge globale du patient

Défaut d’information pour les patients, 
les aidants et les professionnels

LE CANCER AUJOURD’HUI , C’EST:

q Une prise en charge du patient 

uniquement centrée sur la maladie

q Des patients qui doivent s’auto-

construire leur propre parcours 

lorsqu’ils ont des capacités financières 

et relationnelles.

qDes recherches médicales en silo

UNE NÉCESSITÉ MAJEURE DE PENSER
UNE NOUVELLE MÉDECINE



3, Boulevard Bineau
92 300 Levallois

Projet Pilote 
d’Intérêt général



On coupe la parole à un paUent en moyenne au bout de 23 secondes

70% des patients ont recours à des médecines complémentaires

Développement de la Médecine Intégrative indispensable 



Opinion publique défiante à l’égard du progrès scientifique, et de la recherche biomédicale :

. L’instrumentalisation de la science et la manipulation de l’information (ex: grippe aviaire)

. La difficulté de compréhension par le public du raisonnement médical (analyse probabiliste, 
« médecine fondée sur les preuves » )

. Les transitions que vit notre société qui a tendance à incriminer plus le risque qu’elle génère 
elle même, le risque manufacturé, que le risque naturel (médecines alternatives ++)        

. La méfiance envers les agences gouvernementales et les institutions (idéologie complotiste). 
Les fraudes spectaculaires et les conflits d’intérêts majeurs

Doute positif et utile contre scepticisme dogmatique

doute scientifique utile ≠  scepticisme dogmatique
Une science honnête ne nie pas l’incertitude mains l’intègre pour progresser

Claude Bernard :
« le sceptique ne croit pas à la science, il croit à lui même ; il juge que tout est 

opinion et que les opinions se valent. » 



S’occuper du bien être de quelqu‘un, être attentif à prévenir ses désirs, à lui 
faire plaisir..

Procurer les soins nécessaires à la guérison 
Essayer de faire disparaitre une maladie, de l’éliminer par des remèdes

SOIGNER ou PRENDRE SOIN ?

ESPACE ÉTHIQUE & CANCER



LA COMMUNICATION THÉRAPEUTIQUE 

Le Cercle de Réflexion Emotionnelle

René Descartes



COMMUNICATION NON 
VERBALE



TEMPS D’ADOPTION DES RÉVOLUTIONS TECHNOLOGIQUES

TEMPS POUR ATTEINDRE 100 MILLIONS D’UTILISATEURS

75 ANS

25 ANS

20 ANS

16 ANS

6 ANS 3 ANS 1 AN 9 MOIS

Un Phénomène exponentiel répond à 6D
• D (digital) = numérique
• D (deceptive) = commence petit, d’abord décevant
• D (disruptive) = fortement perturbateur
• Dématérialisé, immatériel ou miniature
• Démocratisé, touche millions personnes
• D (demonetized) = bon marché ou gratuit

Croissance Exponentielle
• 30 pas linéaires = 30 mètres
• 30 pas exponentiels = 26 fois le tour de la planète



René-Théophile-Hyacinthe Laennec, (1781-1826)

Médecin Français, Inventeur et metteur au point
du diagnostic médical par auscultation (1819). 
Inventeur du stéthoscope

REDEFINIR LE MEDECIN DE DEMAIN
La Pluridisciplinarité au Cœur de 

la Stratégie Thérapeutique

BIO TECHNO CLINIQUE

…



En 1994 en France : 3,7 millions de personnes aGeintes de ces affec)ons longue durée, 
2018 : 11 millions (facteurs géné)ques, psychologiques, biologiques, socio-
économiques, environnementaux…) 
Tout ne pourra pas venir de l’innova)on technologique, du tout cura)f.

Un changement de paradigme s’impose : 
une poli5que de préven5on impliquant une nouvelle rela5on entre médecine
environnementale (à venir) et urbanisme durable (à construire), dont les 
pra5ques actuelles restent limitées. L’environnement ne peut se réduire aux 
milieux « naturels » (air, eau, sol, flore, faune) uniquement, il doit inclure 
l’environnement construit et l’environnement socio-économico-culturel. L’idée
d’une nature séparée de l’homme, d’une fin de la nature, d’une scission entre 
naturel et ar5ficiel, n’est plus recevable : cons5tué d’« objets hybrides », 
l’environnement est un mixte de nature et de culture


