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Anti-Angiogenic Drugs Work in RCC, but…

Ph3
Resistance !
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Few animal models  ➔  Patient’s Heterogeneous Responses ???

➔
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Newly developed PDOX animal models of ccRCC:

  

Human Biopsy

Implantation in mice

OrthoXenoGraft tumours

Ren28 
Orthoxenograft

Ren28 biopsy

‘passaging’

Patient-Derived OrthoXenograft animal model of Human RCC in mice

Mar Martínez Lozano

Tumor PIECE!
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Human Grown in Mice
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Association TNM vs graft
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Association Fuhrman grade vs graft
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Association Met in patient Met in OrthoXenograft

Ren-PDOX: best with high Furhman and Mets!
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Tumor Responses to Antiangiogenic Therapies in RCC PDOX
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Mechanisms of Resistance to Anti-Angiogenic Therapies
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RCC Patient’s PDOX in the MICE

Can we use RCC PDOXs for Prediction of Response?
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RCC Patient’s PDOX in the MICE
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RCC Patient’s PDOX in the MICE

1st Line SUNITINIB
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RCC Patient’s AVATARS in the MICE

-Can we develop RCC PDOXs from patients
to test treatments BEFORE the patient gets them?

Patient AVATARs:
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mRCC AVATAR Models:

Mar Martínez & “RCC team”

TEST Several DRUGS in mice  
&

Determine BEST DRUG
(most effective in mice)

Info on Best Treatment

Patient TREATMENT
(in current clinical trial)
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mRCC AVATAR Models: Example

RCC Pt 2:
Male 64y
Stage IV
pT3bN0M1
(lung Mets) 
Clear Cell
Fuhrman Grade 4

Dr  J. Carles
Dra C. Suárez

Nephrectomy (Dr. E.Trilla, Urology)

Tissue piece (Dra I. de Torres, AP
José Jiménez, OncMed-AP)

ICO
M. Martínez
(Vet. Tech)
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mRCC AVATAR Models: Example

Mar Martínez & “RCC team”

RCC Pt 2:
Male 64y
Stage IV
pT3bN0M1
(lung Mets) 
Clear Cell
Fuhrman Grade 4

Ren96:
-High growth rate
-Clear Cell, Furhman 4
-Preserved histology
-Lung Metastasis!
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mRCC AVATAR Models: Example

Treat 1st Line SUNITINIB &
TEST Several DRUGS 2nd line:  

-Sunitinib
-Axitinib
-Cabozantinib
-Everolimus

(*Clinical Use/Trials that were available
for that patient!)

Su
niti
nib

?

Patient TREATMENT

RCC Pt 2:
Male 64y
Stage IV
pT3bN0M1
(lung Mets) 
Clear Cell
Fuhrman Grade 4

Ren96:
-High growth rate
-Clear Cell, Furhman 4
-Preserved histology
-Lung Metastasis!
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AVATAR mouse model to test effectiveness of second-line treatment

Mar Martínez & “RCC team”

Ren96

*
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mRCC AVATAR Models: Example

Mar Martínez & “RCC team”

TEST Several DRUGS in mice  
&

Determine BEST DRUG
(most effective in mice)

CABOZANTINIB as Best Treatment

Patient could not
start 2nd line

DIED

Pt 2:
mRCC

Ren96:
-High growth rate
-Preserved histology

Su
niti
nib
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mRCC AVATAR Models: Example 2

Mar Martínez & “RCC team”

Pt 3:
mRCC
Clear Cell
pT3a pNx 
Nucleol. Grade 
ISUP 3

Pa
zo
pa
ni
b
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mRCC AVATAR Models: Example 2

Mar Martínez & “RCC team”

Ren122:
-High growth rate
-Preserved histology ccRCC
-Non metastatic

Pa
zo
pa
ni
b

Pt 3:
mRCC
Clear Cell
pT3a pNx 
Nucleol. Grade 
ISUP 3
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mRCC AVATAR Models: Example 2

Mar Martínez & “RCC team”

Ren122:
-High growth rate
-Preserved histology ccRCC
-Non metastatic

Treat 1st Line PAZOPANIB &
TEST Several DRUGS 2nd line:  

-Axitinib
-Cabozantinib
-Everolimus

(*Clinical Trials were available
for the patient!)

Pa
zo
pa
ni
b

Pt 3:
mRCC
Clear Cell
pT3a pNx 
Nucleol. Grade 
ISUP 3
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AVATAR mouse model to test effectiveness of second-line treatment

Mar Martínez & “RCC team”

Ren122: High growth rate, ccRCC, Non metastatic.
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AVATAR mouse model to test effectiveness of second-line treatment

Mar Martínez & “RCC team”

Ren122: High growth rate, ccRCC, Non metastatic.

First Line Second Lines
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mRCC AVATAR Models: Example 2

Mar Martínez & “RCC team”

TEST Several DRUGS in mice  
&

Determine BEST DRUG
(most effective in mice)

CABOZANTINIB as Best Treatment

Ren122:
-High growth rate
-Preserved histology ccRCC
-Non metastatic

Pa
zo
pa
ni
b

Pt 3:
mRCC
Clear Cell
pT3a pNx 
Nucleol. Grade 
ISUP 3
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mRCC AVATAR Models: Example 2

Mar Martínez & “RCC team”

TEST Several DRUGS in mice  
&

Determine BEST DRUG
(most effective in mice)

CABOZANTINIB as Best Treatment

Ren122:
-High growth rate
-Preserved histology ccRCC
-Non metastatic

Ca

bo
za
nti
nib

Pa
zo
pa
ni
b

Patient responded

Pt 3:
mRCC
Clear Cell
pT3a pNx 
Nucleol. Grade 
ISUP 3
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External Collaborators
Douglas Hanahan, ISREC
Gabriele Bergers, UCSF
Masahiro Inoue, Univ.Osaka
Kristian Pietras, Karolinska I.
Enrico Giraudo, IRCC
Stefano Indraccolo, IOV

Maria Ochoa, ICO
X García del Muro, ICO
August Vidal, AP HUB
Enric Condom, AP HUB
López-Costea, Uro HUB

Joan Carles, VHIO
Cristina Suárez, VHIO
Enric Trilla, Uro HUVH
Inés de Torres, AP HUVH
José Jiménez, VHIO-AP
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