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 Aquatilium secuntur in 
medicina beneficia, opifice 
natura ne in illis quidem 

cessante et per undas 
fluctusque… 

Como	  23	  DC	  –	  C.	  di	  Stabia	  79	  DC	  

Seguono i benefici nella 
medicine degli esseri 

acquatici, con la natura 
artefice… e che esercita le 

instancabili forze attraverso 
onde e flutti …. … 
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Tumor	  Associated	  Macrophage	  
(TAM)	  content	  of	  HL	  may	  be	  an	  
important	  determinant	  of	  free	  

MMAE	  generaGon	  
dipepGde	  linker	  opGmized	  for	  
cleavage	  by	  the	  lysosomal	  

cysteine	  protease,	  cathepsin	  B	  
overexpressed	  and	  highly	  acGve	  

in	  H-‐RS	  cells	  and	  TAMs	  
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ClinicalTrials.gov	  Iden2fier:	  NCT03013933	  
Recruitment	  Status	  :	  Recrui2ng	  
First	  Posted	  :	  January	  9,	  2017	  
Last	  Update	  Posted	  :	  March	  30,	  2018	  
See	  Contacts	  and	  Loca2ons	  

Brentuximab Vedotin, Cyclosporine, 
and Verapamil in Treating Patients With 
Relapsed or Refractory Hodgkin 
Lymphoma 

Chen	  	  R.	  et	  al.	  Molecular	  Cancer	  Therapeu6cs	  OnlineFirst	  on	  April	  3,	  2015	  



Nathwani	  	  N.	  et	  al.	  Leuk	  Lymphoma.	  2012;53:2051-‐3.	  

CD30	  staining	  in	  0ssue	  from	  HL	  pa0ents	  resistant	  to	  BV	  

Brentuximab	  Vedo0n:	  Mechanisms	  of	  resistance	  
	  

Chen	  	  R.	  et	  al.	  Molecular	  Cancer	  Therapeu6cs	  OnlineFirst	  on	  April	  3,	  2015	  

PgP	  Expression	  Acquired	  by	  HL	  Pa0ent	  at	  BV	  Resistance	  

APer	  BV	  Before	  BV	  
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Brentuximab 
Vedotin 

As a salvage regimen 
Single agent 

Before/after CT 
Incorporation into CT 

‘Chemo-free’ regimens 

RR-HL: 
Salvage CT failures 
Consolidation post-

ASCT  
 

Upfront Treatment:  
Sequential with CT (ABVD/ABV) 

Incorporated into CT (AVD/BEACOPP) 
BBV / DBV 

‘Chemo-free’ regimens 
 

RR-HL: 
ASCT failures 

Allo-SCT failures 
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Median	  OS:	  40.5	  mos	  	  
(95%	  CI:	  28.7,	  61.9	  [1.8–72.9+])	  

5-‐yr	  OS:	  41%	  	  
(95%	  CI:	  31-‐51)	  

	  
	  

Median	  PFS:	  9.3	  mos	  
(95%	  CI:	  7.1,	  12.2)	  
5-‐ys	  PFS:	  22%	  
(95%	  CI:	  13-‐31)	  

	  

OS	   PFS	   PFS	  by	  best	  response	  

Median	  OS	  &	  PFS	  
not	  reached	  in	  pts	  with	  CR	  

Blood , 22 September 2016 For patients in CR, the estimated 5-years OS rate was 64% and PFS was 52%  



AETHERA Trial: Phase 3 randomized, double-blind, placebo-controlled, multicenter study of 
brentuximab vedotin vs placebo in relapsed or refractory HL pts at risk of progression 
following ASCT(NCT01100502) 
Objectives: Primary: PFS per IRF; Secondary: OS, safety/tolerability 

Moskowitz CH, et al. Lancet 2015;385(9980):1853-1862 

	  	  	  	  Risk	  factors	  
	  
•  Relapsed	  <12	  mos	  or	  refractory	  to	  frontline	  therapy	  
•  Best	  response	  of	  PR	  or	  SD	  to	  most	  recent	  salvage	  therapy	  
•  Extranodal	  disease	  at	  pre-‐ASCT	  relapse	  
•  B	  symptoms	  at	  pre-‐ASCT	  relapse	  
•  ≥2	  prior	  salvage	  therapies	  
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PET-‐	  CR	  PR	  



RR-‐HL:	  Effect	  of	  Pre-‐Transplant	  	  (ASCT)	  PET	  assessment	  	  

Strategies to achieve a PET neg.ve status @ transplant:  
•  Sequential single agent BV and chemotherapy            

(…if needed…)  
–   BV alone (about 30-35% of pts. achieve a  metabolic CR) 
–   BV <mCR: ICE, DICE, IGEV, GVD, GDP 
–   BV and Bendamustine or Bendamustine and BV 
 

•  Incorporate BV into salvage  
–  Bendamustine BV (BBV) 
–  BV-DHAP (Brave) 
–  BV-ESHAP (BrESHAP) 
–  BV-ICE 
 

•  Change ‘conventional’ salvage platform  
–  BeGEV 
–  Test a ‘chemo-free’ strategy (BV+CPI) 
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	  	  CPI	  BV	  

	  	  CT	  BV	  

CT	   BV	  

CT	  BV	  

CT	  BV	   BV	  

	  	  TA	  BV	  
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Regimen Pts. 
n 

Rel. / Ref. 
 

PET neg CR 
Pre-ASCT 

CD34 ASCT 
(%) 

PFS (ITT) 

BV  (NCT01393717)  37 13 / 24 35 % 5.97 47 72% @  27 mo.s 

BV-ESHAP 66 26 / 40 70 % 5.75 92 Too early 

Benda-BV 54 27 / 27 74 % 4 74  63% @ 3 yrs 

BV-ICE 16 5 / 11 69 % 11 75 Too early 

BV-DHAP 12 10 / 2 90 % 5.3 100 Too early 

BV      Seq. ICE 66 33 / 33 73 % 6.2 95 79% @ 3 yrs 

BV      Seq. salvage 37 13 / 24 73 % 5.6 89 72% @ 18 mo.s 

ICE/GDV 97 56 / 41 76 % 6.3 88 68% @ 3 yrs 

BeGEV 59 27 / 32 73 % 8.8 73 63% @ 2 yrs 



Brentuximab	  Vedo0n-‐based	  combina0ons	  for	  RR-‐HL	  

SPD	  

FDG-‐PET	  (SUVs)	  

CR rate: 61%,  
ORR: 82% 

6-mo.s PFS: 86%	  



Brentuximab	  Vedo0n-‐based	  combina0ons	  for	  RR-‐HL	  
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BV-‐based	  combina0ons	  for	  upfront	  treatment	  of	  HL	  

median PFS):17.9 months 



Brentuximab	  Vedo0n:	  upfront	  treatment	  of	  HL	  in	  the	  elderly	  
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CHOP	  

CHOP	  R	  

ABVD	   Esc	  BEACOPP	  

ABVD	   Esc	  BEACOPP	  BV	  

Esc	  BrECADD	  

CHOP	  

CHOP	  



Brentuximab	  Vedo0n:	  upfront	  treatment	  of	  HL	  

CR:	  96%	  
5-‐year	  FFS:	  92%	  
5-‐year	  OS:	  100%	  	  
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18-‐mo.s	  PFS	  	  
95%	  (95%	  CI	  85–100)	  BrECAPP	  	  
89%	  (95%	  CI	  77–100)	  BrECADD	  
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Upfront	  	  CT	   Salvage	  CT	   ASCT	   AlloSCT	  HDT	  

Pre	  ASCT	  

Boost	  Salvage	  Strategy	   Boost	  Condi2oning	  

Post	  ASCT	  

Prevent	  Recurrence	  
Consolida2on	  

Op6mize	  Treatment	  of	  
Failures	  

 
Pts @ risk 

Pts with suboptimal 
response to salvage 

All Pts ? 
Improve Survival & QoL 

Long Term Survival 
Bridge to Allo those eligible 

 Develop more effective 
combinations to achieve a PET 
negative status @ Transplant u	  

*	  Approved	  indica2on	  
Advanced	  clinical	  tes2ng	  

 Improve results of                       1st 
line Programs 
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*	  
u	  u	  

Brentuximab	  vedoGn	  

*	  
*	  

*	  
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Dolabella auricularia,la miglior 
soluzione contro qualsiasi tipo 
di alga,anche quelle più ostili 

come l’alga briopsis. 
Instancabile divoratrice di 
qualsiasi alga infestante 

possiate trovarvi in acquario. 
 

€22.90 
•  
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Boost	  Salvage	  Strategy	   Boost	  Condi2oning	  

Post	  ASCT	  

Prevent	  Recurrence	  
Consolida2on	  

Op6mize	  Treatment	  of	  
Failures	  

 
Pts @ risk 

Pts with suboptimal 
response to salvage 

All Pts ? 
Improve Survival & QoL 

Long Term Survival 
Bridge to Allo those eligible 

 Develop more effective 
combinations to achieve a PET 
negative status @ Transplant u	  

*	  

u	  

Pembrolizumab	  

*	  

u	  

u	  u	  
Brentuximab	  vedoGn	  

*	  
*	  

*	  

Approved	  indica2on	  
Advanced	  clinical	  tes2ng	  

*	  

u	   u	   u	  

Nivolumab	  	  

 Improve results of                       1st 
line Programs 
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Upfront	  	  CT	   Salvage	  CT	   ASCT	   AlloSCT	  HDT	  

n=16	  

n=16	  

Brentuximab Vedotin 
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Pinto	  et	  al.	  Blood	  1996;	  	  
Mir	  et	  al.	  Blood	  2000;	  

Hirsch	  et	  al.	  Am	  J	  Pathol	  2008;	  

CD30 activation elicits different effects in HL and ALCL cells   



CD30 Expression in HL and ALCL   

CD30	  siRNA-‐transfected	   CD30	  anGbody-‐specific	  fluorescence	  



 
Mechanisms of reistance to Brentuximab Vedotin:  

Not  just Surface CD30 Expression  
    

Upregula2on	  of	  MDR-‐1	  and	  
resistance	  to	  MMAE	  were	  seen	  
in	  BV-‐resistant	  HL	  cells,	  rather	  
than	  downreglua2on	  of	  CD30.	  	  	  

Robert	  Chen	  et	  al.	  2014	  

3643	  Downregula2on	  of	  CD30,	  Resistance	  to	  MMAE,	  and	  
Upregula2on	  of	  MDR1	  Are	  All	  Associated	  with	  Resistance	  to	  BV	  	  





Acquired resistance to bendamustine is associated to a stable 
upregulation of CD30 in L1236 HL cells   

C
el

l c
ou

nt
  

Fluorescence Intensity  

CD30  
HLA-DR  

L1236  L1236 - R100  



N= 58                   N=8
  

N=102             N=15
      

Bartlet	  et	  al.	  ASCO	  2012	  

  
Brentuximab  vedotin: initial treatment vs. retreatment 

 

HL sALCL 



Acquired resistance to bendamustine is associated to a stable  
upregulation of CD30 in L1236 HL cells   

DMSO 

CTRL. 

BDM (100 µM; 48 hrs) 

R100  

CD30  HLA-DR  

mRNA  (Q-RT-PCR)  
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SAHA	  400	  mg:	  0.5	  –	  1	  µmol/L	  



Protein	  binding	  
Monomethyl	  aurista2n	  E	  has	  a	  plasma	  protein	  binding	  range	  of	  68-‐82%.	  Highly-‐protein	  
bound	  drugs	  are	  not	  likely	  to	  displace	  it.	  
	  
Metabolism	  
Only	  a	  small	  frac2on	  of	  monomethyl	  aurista2n	  E	  or	  MMAE	  is	  metabolized	  primarily	  via	  
oxida2on	  by	  CYP3A4	  and	  CYP3A5.	  
	  
Route	  of	  elimina2on	  
Monomethyl	  aurista2n	  E	  is	  eliminated	  by	  the	  feces	  (with	  72%	  unchanged)	  and	  urine.	  
	  
Half	  Life	  
The	  terminal	  half-‐life	  is	  4-‐6	  days.	  
	  
Clearance	  
Monomethyl	  aurista2n	  E	  is	  cleared	  by	  the	  liver	  but	  not	  quan2ta2ve	  studies	  have	  been	  
performed.	  
	  
Toxicity	  
The	  most	  severe	  toxic	  reac2on	  seen	  in	  pa2ents	  is	  progressive	  mul2focal	  
leukoencephalopathy.	  Other	  toxici2es	  include	  bone	  marrow	  suppression,	  infusion	  
reac2ons,	  peripheral	  neuropathy,	  Stevens-‐Johnson	  syndrome,	  and	  tumor	  lysis	  
syndrome.	  



RR-‐HL:	  Effect	  of	  Pre-‐Transplant	  	  (ASCT)	  PET	  assessment	  	  

Agents suitable for Salvage Strategies in RR-HL: 
	  
 
•  Brentuximab vedotin 
•  Bendamustine & its Fusion-upgrade (EDO-S101) 
•  Immune Checkpoint Inhibitors (Nivolumab, 

Pembrolizumab) 
•  HDAC inhibitors  & Fusion Molecules (EDO-S101) 
•  PI3K inhibitors 
•  Newcomers 

•  …and their optimal combinations… 



•  Approved	  indicaGons	  
–  Post-‐ASCT	  recurrences	  
–  Ajer	  2	  lines	  of	  therapy	  if	  ASCT	  is	  not	  a	  therapeu2c	  op2on	  

•  Improving	  of	  salvage	  therapy	  before	  ASCT	  
–  Integra2on	  with	  chemoterapy	  	  (BV-‐ICE;	  Bendamus2ne	  BV,	  BV-‐DHAP)	  
–  As	  a	  single	  agent	  	  before	  ASCT	  
–  As	  a	  single	  agent	  in	  pts.	  showing	  subop2mal	  response	  to	  salvage	  CT	  

•  ConsolidaGon	  Rx	  aPer	  ASCT	  
–  Aethera	  trial	  

•  Upfront	  therapy	  with	  or	  w/o	  chemotherapy	  
–  	  A2VD	  (BV-‐AVD)	  [ECHELON	  -‐1]	  
–  BV	  followed	  by	  ABVD/AVD	  [Elderly,	  young	  early	  stages]	  

	  

Brentuximab	  vedo0n	  &	  RR-‐HL	  



Upfront	  	  CT	   Salvage	  CT	   ASCT	   AlloSCT	  HDT	  

Pre	  ASCT	  

Boost	  Salvage	  Strategy	   Boost	  Condi2oning	  

Post	  ASCT	  

Prevent	  Recurrence	  
Consolida2on	  

Op6mize	  Treatment	  of	  
Failures	  

 
Pts @ risk 

Pts with suboptimal 
response to salvage 

All Pts ? 
Improve Survival & QoL 

Long Term Survival 
Bridge to Allo those eligible 

 Develop more effective 
combinations to achieve a PET 
negative status @ Transplant u	  

*	  

u	  

Pembrolizumab	  

*	  

u	  

u	  u	  
Brentuximab	  vedoGn	  

*	  
*	  

*	  

Approved	  indica2on	  
Advanced	  clinical	  tes2ng	  

*	  

u	   u	   u	  

Nivolumab	  	  

RR-‐HL:	  ….future	  outlooks…	  
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•  Sara	  Mele	  
•  Stefania	  Crisci	  
•  Mariangela	  Saggese	  
•  Davide	  Coppola	  
	  
•  Niño	  Corazzelli	  
•  Ferdinando	  Frigeri	  
•  Gianpaolo	  Marcacci	  Rosaria	  Sasa	  De	  Filippi	  

…No	  man	  is	  an	  island…	  

	  
•  Serena	  Zanoma	  
•  Domenico	  Gala2	  
•  Manuela	  Arcamone	  
•  Emanuela	  Morelli	  
•  Gaetana	  Capobianco	  
•  Francesco	  Volzone	  
•  Cris2na	  Becchimanzi	  
•  Mariangela	  Saggese	  

1572-‐1631	  
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3. Synergizes with BV 
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Brentuximab	  Vedo0n	  in	  the	  Overall	  Treatment	  Strategy	  for	  HL	  


