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Expression and gene regulation of PDL-1 (CD273) and 
PDL-2 (CD274) in Hodgkin Lymphoma 

Yamamoto R et al. Blood 2008;111:3220-3224 

Expression	
  of	
  PDL1/PDL2	
  	
  
in	
  HL	
  cell	
  lines	
  

	
  LMP1	
  and	
  LMP2A	
  enhanced	
  the	
  
transcripYonal	
  acYvity	
  of	
  PDL1/PDL2	
  

LMP1+	
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9p24.1 amplification and PD-1L cell-surface expression in 
HL and MLBCL cell lines.  

Green M R et al. Blood 2010;116:3268-3277 
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PDL-1 PD-1 

PD-1/PDL-1  expression in cHL 
Case# 2 



HRS Cells Express High Levels of PDL-1 

9p24.1 
Gene amplification 

EBV 
Infection 

JAK2 

PDL1 

Hodgkin and Reed Sternberg (HRS) Cells 

CD30 

Adapted from Stathis & Younes: Ann Oncology 2015 
And Younes A & Ansell S : Seminars in Hematology,  2016, 186–189 
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Drug	
   Dose/
Schedule	
  

N	
   %	
  ORR	
  	
   %	
  CR	
   ORR	
  in	
  BV	
  
treated	
  HL	
  

1st	
  Author	
  

Pembrolizumab	
  
(humanized	
  IgG4)	
  

10	
  mg/kg	
  IV	
  
Q	
  2wks	
  

29	
   66%	
   21%	
   66%	
  (n=19)	
   	
  Armand	
  P,	
  
JCO	
  2016	
  

Nivolumab	
  
(Fully	
  human	
  IgG4)	
  

3	
  mg/kg	
  IV	
  Q	
  
2wks	
  

23	
   87%	
   17%	
   70%	
  (n=16)	
   Ansell	
  S	
  
NEJM	
  2015	
  

Results of PD1 Blocking Antibodies in Relapsed HL 
Phase-I Studies 
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Single agent activity of PD-1/PD-L1 axis blockade in relapsed/
refractory Cancer 
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Cohort B 
n = 80 

Cohort A 
n = 63  

Cohort C 
n = 100 

 
BV naïve 

 
 
 

 
 
 
 

BV before 
and/or after 
auto-HSCT 

 
 
 
 

 
BV 

after  
auto-HSCT 

 

Relapsed/refractory cHL after autologous (auto)-HSCT 
Nivolumab monotherapy 

  Primary endpoint 
•  ORR by IRC 
 

Additional endpoints 
•  CR/PR rate 
•  Duration of CR/PR 
•  PFS by IRC 
•  OS 
•  Safety 

Nivolumab 3 mg/kg 
 IV Q2W 

 Treatment until  
disease progression or 
unacceptable toxicitya 

Patients could elect to discontinue 
nivolumab and proceed to 
allogeneic (allo)-HSCT 

Median: 19 mo 

Extended follow-up (December 2016 lock) 
 

Phase	
  2	
  CheckMate	
  205	
  Study	
  Design	
  

Median: 23 mo Median: 16 mo 

Patients in CR 
for 1 year to 
discontinuea 



Pembrolizumab	
  :	
  KEYNOTE-­‐087	
  Study	
  Design	
  

11	
  

Cohort 1 (N = 60) 
R/R cHL who 

progressed after ASCT 
and subsequent BV 

therapy 

Response assessed 
according to Revised 
Response Criteria for 

Malignant Lymphomas 
(Cheson 2007) 

Pembrolizumab  
200 mg Q3W 

Cohort 2 (N = 60) 
R/R cHL who failed 

salvage chemotherapy,  
ineligible for ASCT† 

and failed BV therapy 

Cohort 3 (N = 60) 
R/R cHL who failed 

ASCT and not treated 
with BV post transplant 

Survival 
Follow-Up 

•  Primary end point: ORR (central review) 
•  Secondary end points: ORR (investigator review), PFS, OS 
•  Prespecified interim analysis, based on investigator-assessed response, performed after 

30 patients in all 3 cohorts reached first response assessment 

CT scans repeated Q12W   
PET repeated at W12, W24, to confirm 
CR or PD, and as clinically indicated 

†Unable to achieve a CR or PR to salvage chemotherapy 



Drug	
   Dose/Schedule	
   N	
   %	
  ORR	
  	
   %	
  CR	
   1st	
  Author/Ref	
  

Pembrolizumab	
  
(humanized	
  IgG4)	
  

200	
  mg	
  IV	
  
	
  Q	
  3wks	
  

69	
   72%	
   21%	
   Moskowitz,	
  C/	
  
ASH	
  2016	
  

Nivolumab	
  
(Fully	
  human	
  IgG4)	
  

3	
  mg/kg	
  IV	
  	
  
Q	
  2	
  wks	
  

80	
   66%	
   9%	
   Younes,	
  A/Lancet	
  
Oncology	
  2016	
  

Results of PD1 Blocking Antibodies in Relapsed HL 
Results of Phase-II Studies 
 
Post ASCT and Brentuximab Vedotin 



Drug	
   Dose/Schedule	
   N	
   %	
  ORR	
  	
   %	
  CR	
   1st	
  Author/Ref	
  

Pembrolizumab	
  
(humanized	
  IgG4)	
  

200	
  mg	
  IV	
  
	
  Q	
  3wks	
  

60	
   67%	
   21%	
   Moskowitz,	
  C/	
  
ASH	
  2016	
  

Nivolumab	
  
(Fully	
  human	
  IgG4)	
  

3	
  mg/kg	
  IV	
  	
  
Q	
  2	
  wks	
  

63	
   68%	
   22%	
   Timmerman,	
  J/	
  
ASH	
  2016	
  

Results of PD1 Blocking Antibodies in Relapsed HL 
Results of Phase-II Studies 
 
Post ASCT but No PRIOR Brentuximab Vedotin  



Tumor Burden Change From Baseline 
(all response-evaluable patients) 
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CheckMate	
  205B	
  

•  All but 1 responder had a reduction of ≥50% from baseline in tumor burden 

Younes	
  A,	
  et	
  al:	
  Lancet	
  Oncology	
  2016	
  



Progression-­‐Free	
  Survival	
  by	
  Best	
  Overall	
  Response	
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PFS (months) 

0.2 

0.1 

CR: 22 (19, NE) months 

PR: 15 (11, 19) months 

SD: 11 (6, 18) months  

Nivolumab	
  for	
  Relapsed	
  cHL	
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Updated	
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  Betlevi	
  and	
  Younes,	
  Hematology	
  Am	
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Single	
  agent	
  ac.vity	
  of	
  novel	
  agents	
  in	
  	
  
relapsed	
  cHL	
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1105	
  Preliminary	
  Results	
  from	
  a	
  Phase	
  1/2	
  Study	
  of	
  
Brentuximab	
  Vedo.n	
  in	
  Combina.on	
  with	
  

Nivolumab	
  in	
  Pa.ents	
  with	
  Relapsed	
  or	
  Refractory	
  
Hodgkin	
  Lymphoma	
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Brentuximab Vedotin 1.8mg/kg 

Nivolumab 240 mg 

Q 3wks x 4   
< PR 

PR/CR 

Nivolumab + Brentuximab Salavage Therapy for HL 

Stem cell collection  
=> BEAM ASCT 

Chemo salvage 

Stem cell collection  
=> BEAM ASCT 



Tumor	
  Response	
  (N=59)	
  

N = 59 
n (%) 

Complete response (CR) 37 (63) 

    Deauville ≤ 2 29 (49) 

    Deauville 3 7 (12) 

    Deauville 5a 1 (2) 

Partial response (PR) 13 (22) 

    Deauville  4 7 (12) 

    Deauville 5 6 (10) 

No metabolic response (SD) 5 (8) 

    Deauville 5 5 (8) 

Progressive disease (PD) 3 (5) 

    Deauville 5 2 (3) 

    Missing 1 (2) 

Clinical Progression (CP) 1 (2) 

85% objective response rate with 63% complete responses 

a. 1 pt had uptake in lymph node, but no evidence of disease was found on biopsy 

SPD change from baseline 

Max SUV change from baseline 

SPD, sum of the product of the diameters; SUV, standard uptake value 



Is there a role of targeting PDL-1 in HL? 

HRS 

PD1 

PD-L1 
PD-L2 

MHC I/II 

TCR 

T cell 

Adapted from Stathis & Younes: Ann Oncology 2015 
And Younes A & Ansell S : Seminars in Hematology,  2016, 186–189 
 

Atezolizumab	
  

Nivolumab	
  
Pembrolizumab	
  



Blockade	
  of	
  the	
  PD-­‐1	
  checkpoint	
  with	
  an.–PD-­‐L1	
  
avelumab	
  is	
  sufficient	
  for	
  clinical	
  ac.vity	
  in	
  relapsed/

refractory	
  classical	
  Hodgkin	
  lymphoma	
  (cHL)	
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Best	
  percent	
  change	
  in	
  tumor	
  burden	
  from	
  baseline	
  (n=27*)	
  	
  

13	
  paYents	
  experienced	
  tumor	
  shrinkage	
  of	
  ≥50%	
  
3	
  paYents	
  experienced	
  tumor	
  growth	
  of	
  ≥50%	
  

* Only patients with baseline and ≥1 post-baseline largest dominant mass or other mass based on investigator assessment per Response 
Criteria for Malignant Lymphoma are included. 11	
  



Nivolumab	
  in	
  Pa.ents	
  With	
  Relapsed	
  or	
  
Refractory	
  Hematologic	
  Malignancy:	
  	
  
Preliminary	
  Results	
  of	
  a	
  Phase	
  Ib	
  Study	
  

Lesokhin	
  A,	
  et	
  al:	
  JCO	
  2016	
  



Development	
  of	
  An.-­‐PD1/PDL1-­‐Based	
  Therapy	
  

PD1/PDL1 
mAB 

XRT 

HDACi 

Chemo 
therapy 

Revlimid 

Brentuximab 
Vedoton 

Urelumab (4-1BB) 
Ipililumab (CTAL4) 

a-CCR4 



A	
  Phase	
  Ib	
  Study	
  Evalua.ng	
  the	
  Safety	
  and	
  	
  
Clinical	
  Ac.vity	
  of	
  Atezolizumab	
  Combined	
  With	
  

Obinutuzumab	
  in	
  Pa.ents	
  With	
  Relapsed	
  or	
  Refractory	
  
Non-­‐Hodgkin	
  Lymphoma	
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Phase	
  I	
  Study	
  of	
  Atezolizumab	
  +	
  Obinutuzumab	
  in	
  NHL	
  
	
  (FL	
  or	
  DLBCL)	
  

AnY-­‐tumor	
  assessments	
  (PET-­‐CT/CT	
  scan)	
  reported	
  
per	
  the	
  Lugano	
  2014	
  criteria	
  

28	
  

C1 C2-C8 C9-C17 F/U 

Mid	
  InducYon	
  	
  
C4D15	
  

End	
  of	
  InducYon	
  
C10D1-­‐15	
  

Mid	
  Maintenance	
  
C14D15-­‐21	
  

End	
  of	
  Treatment	
  
4-­‐6	
  wk	
  arer	
  C17	
  

Obinutuzumab	
  	
  
Alonea	
  

Atezolizumab	
  	
  
+	
  Obinutuzumaba	
  	
  

Atezolizumab	
  	
  
Alonea	
  

Obinutuzumab	
  1000	
  mg	
  IV	
  q3w	
  
	
  	
  	
  	
  Atezolizumab	
  1200	
  mg	
  IV	
  q3w	
  
	
  

Palomba	
  et	
  al.	
  Atezolizumab	
  +	
  Obinutuzumab	
  in	
  NHL,	
  ICML	
  2017.	
  h=p://tago.ca/1BGT	
  

a	
  21-­‐day	
  dosing	
  schedule	
  



Phase	
  I	
  Study	
  of	
  Atezolizumab	
  +	
  Obinutuzumab	
  	
  
in	
  NHL	
  (FL	
  or	
  DLBCL)	
  

R/R FL or DLBCL 
(n = 6) 

Obinutuzumab 1000 mg IV [C1-C8]  
Atezolizumab 1200 mg IV [C2-C17+] 

R/R FL  
(n = 23) 

Obinutuzumab 1000 mg IV [C1-C8]  
Atezolizumab 1200 mg IV [C2-C17+] 

 Mandatory biopsy: C1D1, C1D21, C2D15, PD 

R/R DLBCL 
(n = 20) 

Obinutuzumab 1000 mg IV [C1-C8]  
Atezolizumab 1200 mg IV [C2-C17+] 

Safety Stage 

Expansion Stage 

29	
  



•  14/23	
  pa.ents	
  (61%)	
  

C1 

Phase	
  I	
  Study	
  of	
  Atezolizumab	
  +	
  Obinutuzumab	
  	
  
in	
  NHL	
  (FL	
  or	
  DLBCL)	
  

FL	
   DLBCL	
  

•  5/20	
  pa.ents	
  (25%)	
  



Pembrolizumab in Combination with Rituximab in 
Patients with Relapsed Follicular Lymphoma: 

Loretta J. Nastoupil, Jason Westin, Nathan Fowler, Michelle 
Fanale, Felipe Samaniego, Yasohiro Oki, Chizobam Obi, 

JingJing Cao, Xiaoyun Cheng, Man Chun John Ma, Zhiqiang 
Wang, Fuliang Chu, Lei Feng, Shouhao Zhou, R. Eric Davis, 

and Sattva S. Neelapu 



•  20 evaluable for response 

•  ORR was 65%   

     (CR N=10/PR N=3)  

•  CR rate was 50% 

•  3 patients with stable 
disease and 4 with 
progressive disease as 
best response 

	
  
0 

10 

20 

30 

40 

50 

60 

70 

ORR SD PD 

PD 
SD 
PR 
CR 

Best Response 

Pe
rc

en
t 

Pembrolizumab + Rituximab in  Relapsed FL 



PD1 

PD-L1 
PD-L2 

MHC I/II 

TCR 

PD1 T cell 
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Ibrutinib in combination with anti–PD-L1 induces an 
antitumor immune response 

A20 mouse B cell lymphoma model 

Idit Sagiv-Barfi et al. PNAS 2015;112:E966-E972 
©2015 by National Academy of Sciences 



The combination of ibrutinib with anti–PD-L1 reduces 
tumor burden in 4T1 (Mouse Tripple Negative Breast 

Carcinoma) tumor-bearing mice.  

Idit Sagiv-Barfi et al. PNAS 2015;112:E966-E972 
©2015 by National Academy of Sciences 



PCI32765-LYM-1002: Study Design 
Nivolumab + Ibrutinib in relapsed B-cell malignancies 

Part A n=18 
(Dose Optimization) 

A-­‐1	
  
I:	
  420	
  mg	
  ,	
  po,	
  qd	
  

N:	
  3mg/kg	
  ,	
  i.v.,	
  q14d	
  

A-­‐2	
  
I:	
  560	
  mg,	
  p.o.,	
  qd	
  

N:	
  3	
  mg/kg,	
  i.v.,	
  q14d	
  

Part B  (n=30 in each cohort) 
(Expansion Cohort: Two-stage design) 

B	
  2	
  and	
  B	
  3:	
  	
  	
  I:	
  560	
  mg/qd	
  PO	
  +	
  N:	
  3	
  mg/kg/q14d	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  B2:	
  Follicular	
  Lymphoma	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  B3:	
  DLBCL	
  	
  

B	
  1:	
  	
  	
  I:	
  420	
  mg/qd	
  PO	
  +	
  N:	
  3	
  mg/kg/q14d	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  B1:	
  CLL	
  (del	
  17p	
  or	
  del	
  11q)	
  	
  



Safety	
  and	
  Efficacy	
  of	
  the	
  CombinaYon	
  of	
  IbruYnib	
  and	
  
Nivolumab	
  in	
  PaYents	
  With	
  Relapsed	
  Non-­‐Hodgkin	
  

Lymphoma	
  or	
  Chronic	
  LymphocyYc	
  Leukemia	
  

Anas	
  Younes,1	
  Joshua	
  Brody,2	
  Cecilia	
  Carpio,3	
  Armando	
  López-­‐Guillermo,4	
  Dina	
  Ben-­‐Yehuda,5	
  Burhan	
  
Ferhanoglu,6	
  Arnon	
  Nagler,7	
  Muhit	
  Ozcan,8	
  Irit	
  Avivi,9	
  Francesc	
  Bosch,3	
  Maria	
  Dolores	
  Caballero	
  Barrigon,10	
  
Daniela	
  Buglio,11	
  Michael	
  Streit,12	
  John	
  Alvarez,12	
  Rob	
  Ceulemans,13	
  Behzad	
  Kharabi	
  Masouleh,13	
  Sriram	
  
Balasubramanian,12	
  Michael	
  Schaffer,12	
  Shean-­‐Sheng	
  Wang,14	
  Nele	
  Fourneau,13	
  Wojciech	
  Jurczak15	
  

	
  
1Memorial	
  Sloan	
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  New	
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  USA;	
  2Icahn	
  School	
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  Medicine	
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  Sinai,	
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  USA;	
  

3University	
  Hospital	
  Vall	
  d’Hebron,	
  Barcelona,	
  Spain;	
  4University	
  of	
  Barcelona,	
  Barcelona,	
  Spain;	
  5Hadassah-­‐Hebrew	
  
University	
  Medical	
  Center,	
  Jerusalem,	
  Israel;	
  6Koc	
  University,	
  Istanbul,	
  Turkey;	
  7Chaim	
  Sheba	
  Medical	
  Center,	
  Tel-­‐Hashomer,	
  
Israel;	
  8Ankara	
  University	
  School	
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  Medical	
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Universitario	
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  Salamanca,	
  Spain;	
  11Bristol-­‐Myers	
  Squibb,	
  Lawrenceville,	
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  USA;	
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  Spring	
  House,	
  
PA,	
  USA;	
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  R&D,	
  Beerse,	
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  14Janssen	
  R&D,	
  Raritan,	
  NJ,	
  USA;	
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  University,	
  Krakow,	
  Poland	
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Demographics	
  and	
  Characteris.cs	
  
CLL/SLL	
  	
  
(n	
  =	
  36)	
  

FL	
  	
  
(n	
  =	
  40)	
  

DLBCL	
  
(n	
  =	
  45)	
  

Richter	
  
(n	
  =	
  20)	
  

Total	
  
(N	
  =	
  141)	
  

Age,	
  years	
   	
  	
   	
  	
   	
  	
   	
  	
  
	
  	
  Median	
  (range)	
  

65	
  (41-­‐79)	
  	
  
63	
  (42-­‐83)	
  	
   	
  64	
  

(20-­‐89)	
  
68	
  (41-­‐83)	
  	
  

65	
  (20-­‐89)	
  	
  

Sex,	
  n	
  (%)	
   	
  	
   	
  	
   	
  	
   	
  	
   	
  	
  
	
  	
  Male	
   27	
  (75)	
   23	
  (58)	
   29	
  (64)	
   8	
  (40)	
   87	
  (62)	
  
	
  	
  Female	
   9	
  (25)	
   17	
  (42)	
   16	
  (36)	
   12	
  (60)	
   54	
  (38)	
  
ECOG,	
  n	
  (%)	
   	
  	
   	
  	
   	
  	
   	
  	
   	
  	
  
	
  	
  0	
   17	
  (47)	
  	
   30	
  (75)	
   19	
  (42)	
   4	
  (20)	
   70	
  (50)	
  
	
  	
  1	
   18	
  (50)	
  	
   8	
  (20)	
   21	
  (47)	
   13	
  (65)	
   60	
  (43)	
  
	
  	
  2	
   1	
  (3)	
  	
   2	
  (5)	
   5	
  (11)	
   3	
  (15)	
   11	
  (8)	
  
Prior	
  lines	
  of	
  therapy,	
  
n	
  
	
  	
  Median	
  (range)	
   2.0	
  (1-­‐6)	
   3.0	
  (2-­‐12)	
   3.0	
  (1-­‐9)	
   2.0	
  (1-­‐5)	
   3.0	
  (1-­‐12)	
  
Bulky	
  disease	
  (≥	
  5	
  cm),	
  
n	
  (%)	
  

26	
  (72)	
  
15	
  (38)	
   17	
  (38)	
   10	
  (50)	
  

68	
  (48)	
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  Efficacy:	
  CLL/SLL	
  	
  

n	
  (%)	
  
CLL/SLL	
  	
  
(n	
  =	
  36)	
  

ORR,a,b	
   27	
  (75)	
  

	
  	
  Complete	
  response	
  
(CR)	
  

0	
  

	
  	
  Par.al	
  response	
  (PR)	
   22	
  (61)	
  

	
  	
  PR	
  with	
  
lymphocytosis	
  (PRL)	
  

5	
  (14)	
  

Stable	
  disease	
  (SD)	
   5	
  (14)	
  

Progressive	
  disease	
  
(PD)	
  

1	
  (3)	
  

Treatment-­‐related	
  
lymphocytosis	
  

1	
  (3)	
  

Missing	
   2	
  (6)	
  

aORR	
  includes	
  CR,	
  PR,	
  and	
  PRL.	
  
biwCLL	
  criteria	
  (CLL);	
  Lugano	
  classificaYon	
  
(SLL).	
  

Maximum	
  Decrease	
  in	
  Target	
  Lesions	
  

Evaluable:	
  CLL	
  (n	
  =	
  28),	
  SLL	
  (n	
  =	
  6)	
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Efficacy:	
  Follicular	
  Lymphoma	
  

n	
  (%)	
  
FL	
  	
  

(n	
  =	
  40)	
  
ORR,a,b	
   13	
  (32)	
  

	
  	
  	
  CR	
   4	
  (10)	
  

	
  	
  	
  PR	
   9	
  (22)	
  

SD	
   13	
  (32)	
  

PD	
   11	
  (28)	
  

Missing	
   3	
  (8)	
  

aORR	
  includes	
  CR	
  and	
  PR.	
  
bLugano	
  classificaYon.	
  

Evaluable:	
  Follicular	
  lymphoma	
  (n	
  =	
  37)	
  

Maximum	
  Decrease	
  in	
  Target	
  Lesions	
  



59th	
  ASH	
  Annual	
  MeeYng	
  2017,	
  LYM1002	
  Study,	
  Younes	
  A,	
  et	
  al.	
  Abstract	
  #833.	
  Funded	
  by	
  Janssen	
  Research	
  &	
  Development,	
  LLC.	
   41	
  

Efficacy:	
  Diffuse	
  Large	
  B-­‐Cell	
  Lymphoma	
  

n	
  (%)	
  
DLBCL	
  
(n	
  =	
  45)	
  

ORR,a,b	
   16	
  (36)	
  

	
  	
  	
  CR	
   7	
  (16)	
  

	
  	
  	
  PR	
   9	
  (20)	
  

SD	
   6	
  (13)	
  

PDc	
   19	
  (42)	
  

Missing	
   4	
  (9)	
  

aORR	
  includes	
  CR	
  and	
  PR.	
  
bLugano	
  classificaYon.	
  
cData	
  not	
  available	
  for	
  3	
  paYents	
  	
  
(PD	
  based	
  on	
  clinical	
  progression).	
  	
  

Evaluable:	
  DLBCL	
  (n	
  =	
  38)	
  

Maximum	
  Decrease	
  in	
  Target	
  Lesions	
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Efficacy:	
  Richter’s	
  Transforma.on	
  

n	
  (%)	
  
Richter	
  	
  
(n	
  =	
  20)	
  

ORR,a,b	
   13	
  (65)	
  

	
  	
  	
  CR	
   2	
  (10)	
  

	
  	
  	
  PR	
   11	
  (55)	
  

	
  SD	
   1	
  (5)	
  

	
  PD	
   5	
  (25)	
  

	
  Missing	
   1	
  (5)	
  
aORR	
  includes	
  CR	
  and	
  PR.	
  
bLugano	
  classificaYon.	
  

Evaluable:	
  Richter’s	
  transforma.on	
  (n	
  =	
  19)	
  

Maximum	
  Decrease	
  in	
  Target	
  Lesions	
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CLL/SLL	
   36	
   31	
   24	
   20	
   16	
   8	
   1	
   0	
  
FL	
   40	
   23	
   17	
   12	
   6	
   3	
   1	
   0	
  
DLBCL	
   45	
   20	
   13	
   13	
   8	
   3	
   0	
   0	
  
Richter	
   20	
   9	
   5	
   2	
   0	
   0	
   0	
   0	
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Nivolumab + Ibrutinib   
Progression-­‐Free	
  Survival	
  

CLL/SLL	
  (n	
  =	
  
36)	
   FL	
  (n	
  =	
  40)	
   DLBCL	
  (n	
  =	
  45)	
   Richter	
  (n	
  =	
  20)	
  

Median	
  PFS,	
  months	
  (95%	
  CI)	
   NE	
   9	
  (3-­‐14)	
   3	
  (2-­‐8)	
   5	
  (2-­‐NE)	
  

Median	
  follow-­‐up,	
  months	
  (95%	
  CI)	
   20	
  (16-­‐20)	
   20	
  (14-­‐25)	
   18	
  (15-­‐19)	
   9	
  (6-­‐12)	
  

Pa.ents	
  at	
  risk	
  



Pt	
  with	
  relapsed	
  FL	
  
1st	
  dose	
  of	
  Nivo	
  2/15/2016	
  at	
  10	
  a.m	
  

2/15	
  	
  2	
  PM	
   2/15	
  	
  10	
  PM	
  



Day	
  4	
  	
   Day	
  10	
  	
  	
  Day	
  2	
  

Pt	
  with	
  relapsed	
  FL	
  
1st	
  dose	
  of	
  Nivo	
  2/15/2016	
  at	
  10	
  a.m	
  



Panobinostat Phase II Study in Relapsed HL  
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Discon.nued	
  
	
  

PR 

PD 

4 patients - SD (0%) 

6 patients - off AE prior to Eval 1 
1 patient - withdrew consent prior to Eval 1 
1 patient - pending Eval 1 measurements 

5 patients with SPD < 50% had new 
 lesions at Eval 1 

71% of patients with tumor reduction 

Younes A,,Soreda A,,  et al. JCO 2012  



Panobinostat Downregulates PD-1 on T cells of  
Patients with Relapsed HL in Vivo 

Oki Y and Younes A - Blood Cancer J. 2014 Aug; 4(8): e236. 

Pretreatment 

Day 8 

Day 15 

CD8+ CD4+ CD8+ CD4+ 
Patient 1 Patient 2 

PD1 



!

Before therapy       After Aza After MGCD0103 

!

  !

CD8+!

!
!

CD4+!

!

HDAC Inhibitors in HL: 
Regulation of Cell Survival and Immunity 

PD-1 



Buglio D, et al BLOOD 2011 

HDACi Upregulate OX40L on HRS Cells 
Inhibition of T-reg function 



En.nostat	
  in	
  Relapsed	
  HL	
  

Batlevi	
  et	
  al,	
  Haematologica	
  2017	
  



Phase I/II Study of Entinostat (HDACi) + Pembrolizumab 
(anti-PD1) 

Entinostat 
 
Pembro 

Week 

0      1           2          3           4            5          6           7             8      



A	
  phase	
  I/II	
  of	
  mogamulizumab	
  (an.	
  CCR4	
  an.body)	
  and	
  pembrolizumab	
  
in	
  relapsed/refractory	
  DLBCL	
  

Relapsed/refractory	
  
lymphomas	
  

Pembrolizumab	
  200	
  mg	
  D1	
  +	
  	
  
Mogamulizumab	
  3	
  mg/kg	
  D1,	
  

8,	
  15	
  

Progression,	
  
intolerance,	
  or	
  max	
  

duraYon	
  2y	
  

Relapsed/refractory	
  
DLBCL	
  

Pembrolizumab	
  alone	
  
Progression,	
  

intolerance,	
  or	
  max	
  
duraYon	
  2y	
  

Pembrolizumab	
  200	
  mg	
  D1	
  +	
  	
  
Mogamulizumab	
  at	
  MTD	
  D1,	
  

8,	
  15	
  

Progression,	
  
intolerance,	
  or	
  max	
  

duraYon	
  2y	
  

Eligibility	
   Treatment	
  Schema	
   Dura.on	
  

Ph
as
e	
  
I	
  

Ph
as
e	
  
II	
  

1	
  cycle	
  =	
  21	
  days	
  



Evalua.ng	
  ctDNA	
  in	
  Curable	
  Lymphomas	
  	
  
(HL	
  and	
  DLBCL)	
  

RCHOP	
  +	
  Nivo	
  

ABVD	
  +	
  Nivo	
  

DLBCL	
  

HL	
  

ctDNA	
  

Months	
  

6 	
   	
  12 	
   	
  18 	
   	
  24 	
  	
  

G-­‐Benda+	
  Nivo	
  FL	
  



Max 2 years 

Phase	
  2	
  CheckMate	
  205	
  Study	
  Design:	
  	
  
Nivolumab	
  in	
  	
  Newly	
  Diagnosed	
  cHL1	
  

Adults with newly 
diagnosed, untreated, 
advanced-stage cHL 

(stage IIB, III, IV)  
 

Performance status 0-1 
 

N = 51 
~8 weeks ~22 weeks 

Follow-up/ 
observatio

n 

Combotherapy 
(6 combo-cycles; 12 doses) 

 

Monotherapy 
(4 doses) 

 

Nivolumab  
240 mg IV Q2W 

Nivolumab 240 mg IV + AVD 
Q2W 

FDG-PET plus CT/MRI scans 

Responses	
  were	
  assessed	
  using	
  the	
  IWG	
  2007	
  criteria.	
  
At	
  database	
  lock	
  (October	
  2017),	
  median	
  duraYon	
  of	
  follow-­‐up	
  was	
  11.1	
  months.	
  

Bleomycin	
  excluded	
  due	
  to	
  potenYal	
  overlapping	
  pulmonary	
  toxicity.	
  
1.	
  Ramchandren	
  R	
  et	
  al.	
  Blood.	
  2017;130:Abstract	
  651.	
  

Primary Endpoint 
•  Safety and tolerability  

(Grade 3-5 TRAEs) 

Additional Endpoints 
•  Discontinuation rate 
•  CR and ORR by IRC 

•  CR and ORR by investigator 
•  mPFS 
•  OS 



Response	
  per	
  IRC	
  and	
  Inves.gator:	
  ITT	
  Popula.on1	
  	
  

•  At end of therapy, ORR per investigator for the ITT population was 84%, with 80% of patients achieving CR 
•  Five patients were nonevaluable at end of therapya 

a	
  No	
  evaluable	
  scan	
  in	
  at	
  least	
  one	
  on-­‐study	
  Yme	
  point.	
  
Biopsies	
  were	
  not	
  required	
  for	
  paYents	
  to	
  be	
  considered	
  to	
  have	
  progressive	
  disease.	
  	
  

Values	
  may	
  not	
  add	
  together	
  due	
  to	
  rounding.	
  
1.	
  Ramchandren	
  R	
  et	
  al.	
  Blood.	
  2017;130:Abstract	
  651.	
  

ORR: 69% ORR: 67% 

18%	
   25%	
  

51%	
  

71%	
   67%	
  
80%	
  51%	
   41%	
  

39%	
  

18%	
  
18%	
   4%	
  

0%	
  

20%	
  

40%	
  

60%	
  

80%	
  

100%	
  

IRC	
   InvesYgator	
   IRC	
   InvesYgator	
   IRC	
   InvesYgator	
  

Pa
.e

nt
s	
  

CR	
  (IWG	
  2007)	
   PR	
  (IWG	
  2007)	
  

End	
  of	
  Monotherapy	
   Aler	
  2	
  Cycles	
   End	
  of	
  Therapy	
  

ORR: 90% ORR: 88% 
ORR: 84% ORR: 84% 



Best	
  Change	
  in	
  Target	
  Lesion	
  Per	
  IRC	
  at	
  	
  
End	
  of	
  Chemoimmunotherapy1	
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Patients 

Positive FDG-PET scan at EOT or last prior radiographic assessment	
  

Negative FDG-PET scan at EOT or last prior radiographic assessment	
  

Responders	
  

46/51	
  paYents	
  had	
  available	
  response	
  data.	
  
1.	
  Ramchandren	
  R	
  et	
  al.	
  Blood.	
  2017;130:Abstract	
  651.	
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   ABVD	
   ABVD	
   ABVD	
  

Nivo	
   Nivo	
   Nivo	
   Nivo	
  

ABVD	
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AVD	
   AVD	
   AVD	
   AVD	
  

MSKCC Phase I/II ABVD + Nivolumab in Advanced Stage HL 
PI: A. Moskowitz 

- 

+ Yo
un

g	
  
Pa

.e
nt
s	
  

O
ld
	
  P
a.

en
ts
	
  

AVD	
  
	
  

AVD	
  
	
  

AVD	
  
	
  

AVD	
  
	
  

AVD	
  
	
  

AVD	
  
	
  

Nivo	
   Nivo	
   Nivo	
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Safety	
  and	
  efficacy	
  of	
  atezolizumab	
  in	
  
combina.on	
  with	
  obinutuzumab	
  and	
  

bendamus.ne	
  in	
  pa.ents	
  with	
  previously	
  
untreated	
  follicular	
  lymphoma	
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(24	
  months	
  or	
  unQl	
  

PD)	
  

G	
  1000mg	
  IV	
  
D1	
   D15	
  D8	
   D1	
   	
  	
  	
  	
  	
  	
  D1	
  q2mo	
  

Benda	
  90mg/m2	
  IV	
   D1	
  	
  D2	
  D1	
  	
  D2	
  

Atezo	
  840mg	
  IV	
   D1	
   D15	
   D1	
   D2	
  
qmo	
  	
  

INDUCTION	
  (6	
  months)	
  	
  

Atezolizumab	
  +obinutuzumab	
  +	
  
bendamus.ne	
  in	
  previously	
  untreated	
  FL	
  

Study	
  design	
  



End-­‐of-­‐induc.on	
  (EOI)	
  response	
  rates	
  in	
  1L	
  FL	
  
(N=40)	
  

•  *Early	
  death	
  due	
  to	
  AE	
  prior	
  to	
  response	
  assessment	
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n	
  (%)	
  

Modified	
  Lugano	
  20141	
   Cheson	
  20072	
  

IRC	
   INV	
   IRC	
   INV	
  

ORR	
   34	
  (85)	
   38	
  (95)	
   36	
  (90)	
   38	
  (95)	
  

	
  	
  	
  CR	
   30	
  	
  (75)	
   34	
  (85)	
   30	
  (75)	
   32	
  (80)	
  

	
  	
  	
  PR	
   4	
  (10)	
   4	
  (10)	
   6	
  (15)	
   6	
  (15)	
  

SD	
   4	
  (10)	
   0	
   2	
  (5)	
   0	
  

PD	
   0	
   0	
   0	
   0	
  

Not	
  evaluable*	
   2	
  (5)	
   2	
  (5)	
   2	
  (5)	
   2	
  (5)	
  

Modified	
  Lugano	
  2014	
  

•  The	
  designaYon	
  of	
  a	
  PR	
  requires	
  PR	
  criteria	
  by	
  PET	
  and	
  CR	
  or	
  PR	
  by	
  CT	
  scan	
  	
  	
  
•  If	
  BM	
  involvement	
  at	
  baseline,	
  CR	
  must	
  be	
  confirmed	
  with	
  a	
  negaYve	
  BM	
  at	
  EOI	
  



Conclusions	
  

•  AnYbodies	
  targeYng	
  PD1	
  demonstrated	
  significant	
  clinical	
  
acYvity	
  in	
  HL,	
  leading	
  to	
  regulatory	
  approval	
  	
  

•  AnY	
  PD1/PDL1	
  anYbodies	
  have	
  modest	
  single	
  agent	
  acYvity	
  in	
  
NHL	
  =>	
  CombinaYon	
  strategies	
  

•  The	
  role	
  of	
  immune	
  checkpoint	
  inhibitors	
  in	
  eradicaYng	
  MRD/
ctDNA	
  in	
  HL	
  and	
  NHL	
  is	
  being	
  invesYgated	
  


