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Fig 1. Response to treatment. (A) Maximum percentage
change from baseline in target lesions. (B) Change from
baseline in target lesions. (C) Treatment exposure and re-
sponse duration. Three patients had a formal response
assessment before the protocol-required time point of 12
weeks. One patient only received one dose of pem-
brolizumab, discontinued treatment because of toxicity at 4
weeks, and had nonprotocol scans to assess response,
which showed CR. The other two patients had nonprotocol
scans to confirm the clinical impression of progressive
disease before the 12-week time point. Abbreviations: CR,
complete response; PD, progressive disease; PR, partial
response; SD, stable disease.
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PEMBROLIZUMAB IN cHL 

Nivolumab in Relapsed or Refr actory Hodgkin’s Lymphoma
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of 87% and a rate of progression-free survival of 
86% at 24 weeks. Adverse events were mainly of 
grade 1 or 2. The rate of adverse events was sim-
ilar to that in trials of nivolumab in patients with 
solid tumors.4 Given the limited therapeutic op-
tions for patients with Hodgkin’s lymphoma 
whose disease progresses after autologous stem-
cell transplantation21-23 and the relatively short-
lived responses to brentuximab after relapse,24 
nivolumab-mediated PD-1 blockade may repre-
sent a promising targeted treatment for these 
patients.

The frequent chromosome 9p24.1 amplifica-
tion and associated PD-1 ligand overexpression 
in Hodgkin’s lymphoma and the pronounced but 
ineffective inflammatory response seen in in-
volved lymph nodes provided a compelling ratio-
nale for evaluating the efficacy of PD-1 blockade 
in patients with relapsed or refractory disease. 
In this study, all the patients with available tu-
mor specimens had concurrent gain of the PDL1 
and PDL2 loci, increased expression of the PD-1 
ligands, and evidence of active JAK-STAT signal-
ing. In this group of patients, the incidence of a 
copy-number gain in PDL1 and PDL2 was higher 
than in previously reported series of patients 
with newly diagnosed Hodgkin’s lymphoma,14,25 
suggesting that this disease-specific genetic al-
teration may have adverse prognostic signifi-
cance. The low rate of EBV positivity (1 of 10 
patients) that was observed is consistent with 
the low predominance of EBV in Hodgkin’s lym-
phoma of the nodular-sclerosis type.26

In available biopsy samples obtained from the 
patients, tumor-infiltrating T cells largely ex-
pressed low levels of PD-1 on standard immuno-
histochemical analysis. Previous studies have 
suggested that PD-1 blockade selectively en-
hances the function of CD8+ T cells that have 
low or intermediate, rather than high, levels of 
PD-1 expression.27 The levels of PD-1 on tumor-
infiltrating T cells were significantly less predic-
tive of response to nivolumab therapy than was 
PD-L1 expression on solid tumors in recent 
clinical trials,6 findings that are consistent with 
our results.

The frequent clinical responses to nivolumab 
therapy in heavily pretreated patients with re-
lapsed or refractory Hodgkin’s lymphoma and 
genetic alterations of the PD-1 ligand loci high-
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Figure 1. Response Characteristics and Changes in Tumor Burden in Patients 
with Hodgkin’s Lymphoma Receiving Nivolumab.

Panel A shows the response onset and duration for the 20 study patients 
who had a response to treatment with nivolumab. The color of each bar in-
dicates whether previous autologous stem-cell transplantation (ASCT) or 
brentuximab therapy had failed in that patient. The length of the bar shows 
the time until the patient had a complete response or a partial response, 
along with the duration of the response. Six patients elected to discontinue 
the study in order to undergo stem-cell transplantation after having a re-
sponse to nivolumab. Eleven patients continued to have a response at the 
time of this writing (indicated by an arrowhead). Panel B shows the per-
centage reduction in tumor burden from baseline in all 23 study patients. 
Two patients met the criteria for a complete response without having a 100% 
decrease in tumor burden. One patient with a partial response had a 99% 
decrease in tumor burden but had positive results on positron-emission 
tomography.
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THE SUBSEQUENT STEPS 

Cohort 1 (N = 69) 
 ASCT and  

subsequent BV	
   

Pembrolizumab  
200 mg Q3W 

Cohort 2 (N = 81) 
Salvage chemotherapy 

and BV,  
 ineligible for ASCT 

  

Cohort 3 (N = 60) 
 ASCT and no BV after 

transplantation 

KEYNOTE-087 
Nivolumab  

3 mg/kg IV Q2W 

Cohort A: 
No BV experience 

(n = 63) 

Cohort B: 
BV after ASCT 

(n = 80) 

Cohort C: 
BV before and/or after 

ASCT 
(n = 100) 

CHECKMATE-205 
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KEYNOTE-087: RESULTS BY COHORT 

Cohort 1  
After  ASCT and 
subsequent BV	
  	
  

 
N = 69 

Cohort 2 
After salvage chemo 

and BV, 
 ineligible for ASCT  

N = 81 

Cohort 3  
ASCT and no BV 

after transplantation 
 

N = 60 

N     % N       % N       % 

ORR 51     73.9 52      64.2 42     70.0 

CR 15     21.7 20      24.7 12     20.0 

PR 36     52.2 32     39.5 30     50.0 
Stable disease 11     15.9 10     12.3 10     16.7 
Progressive disease 5       7.2 17     21.0 8     13.3 
Unable to determine 2       2.9  2       2.5 0      0   

Chen R, Zinzani PL, Fanale M,  et al, JCO 2017!

COHORT 2 – NO ASCT 



KEYNOTE-087: SUBGROUP ANALYSIS 

Chen R, Zinzani PL, Fanale M,  et al, JCO 2017!
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  2016	
  



BV naïve 
 
 

(Cohort A)  
n = 63 

BV after auto-HSCT 
 
  

(Cohort B)  
n = 80 

BV before and/or 
after auto-HSCT 

 
(Cohort C)  

n = 100 

Overall  
 
 

N = 243 

Objective response per IRC, 

 % (95% CI) 
65 (52, 77) 68 (56, 78) 73 (63, 81) 69 (63, 75) 

Best overall response per IRC, % 

    Complete remissionb 

    Partial remission 

    Stable disease 

    Progressive disease 

    Unable to determine 
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Armand P, Engert A, Younes A, et al, JCO 2018 

CHECKMATE 2015: MULTICOHORT RESULTS 



Armand P, Engert A, Younes A, et al, JCO 2018 

CHECKMATE 205: MULTICOHORT RESULTS  
       ACCORDING TO DISEASE STATUS 

  Refractory to first line 
 
  

(n = 142) 

Refractory to last line 
 
  

(n = 114) 

Refractory to BV after 
auto-HSCT  

 
(n = 70) 

Objective response, % 73 68 69 

Best overall response, 

% 

    Complete remission 

    Partial remission 

 

18 

55 

 

13 

54 

 

6 

63 

Median DOR in patients 

with PR, months (95% 

CI) 

13 (9, 18) 17 (9, NE) 17 (8, NE)a 



     PD1-BLOCKADE: SAFETY PROFILE 

Pneumonitis 

Hepatitis 

25 



FDA APPROVAL OF CHECKPOINT INHIBITORS IN cHL 
Agent EU US 

Nivolumab 

§  Adult pts with relapsed/
refractory disease after 
ASCT and brentuximab 
vedotin 

§  Dosing: 3 mg/kg Q2W 

§  Adult pts with relapsed/
progressed disease 
after ASCT and 
brentuximab vedotin 

§  Adult pts with relapsed/
progressed disease 
after ≥ 3 lines of 
systemic therapy 
including ASCT 

§  Dosing: 3 mg/kg Q2W 

Pembroliz
umab 

§  Adult pts with relapsed/
refractory disease after 
ASCT and brentuximab 
vedotin 

§  Adult pts with relapsed/
refractory disease who 
failed brentuximab vedotin 
and are transplantation 
ineligible 

§  Dosing: 200 mg Q3W 

§  Adult or pediatric pts 
with refractory disease 
or who have relapsed 
after ≥ 3 previous lines 
of therapy 

§  Dosing: 200 mg Q3W 
(adults) or  
2 mg/kg Q3W, up to 200 
mg (pediatric)  
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  64.6%	
  

Santoro	
  A	
  et	
  al	
  ASH	
  2017	
  

PFS	
  

ITALIAN	
  HL	
  EAP	
  WITH	
  NIVOLUMAB	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  



ITALIAN	
  HL	
  EAP	
  WITH	
  NIVOLUMAB	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

PATIENTS	
  137	
  
	
  
1	
  year	
  OS	
  	
  89%	
  	
  	
  
2	
  year	
  OS	
  84%	
  

Santoro	
  A	
  et	
  al	
  ASH	
  2017	
  

OVERALL	
  SURVIVAL	
  



RISULTATI 
ENTUSIASMANTI 

SONO  
D’ACCORDO 

VORREI CAPIRE 



THE OPEN QUESTIONS 

RESPONSE EVALUATION 
 
THERAPY BEYOND PROGRESSION 
 
ALLOTMO: YES OR NOT? 
 
THERAPY DURATION 
 
PREDICTORS OF RESPONSE 



LYRIC CRITERIA 

Cheson B et al, Blood 2016 

LYmphoma	
  	
  
Response	
  to	
  
Immunomodulatory	
  therapy	
  	
  
Criteria	
  

IR	
   Defini@on	
  

IR1	
   Increase	
  in	
  overall	
  tumor	
  burden	
  (SD)≥50%	
  of	
  up	
  to	
  6	
  measurable	
  
lesions	
  in	
  the	
  first	
  12	
  ws	
  of	
  therapy	
  without	
  clinical	
  deteriora]on	
  

IR2	
   Appearance	
  of	
  new	
  lesions,	
  or	
  growth	
  of	
  one	
  or	
  more	
  exis]ng	
  
lesions	
  ≥50%	
  at	
  any	
  ]me	
  during	
  treatment,	
  occuring	
  in	
  the	
  

context	
  of	
  lack	
  of	
  overall	
  progression	
  of	
  overall	
  tumor	
  burden	
  

IR3	
   Increase	
  in	
  FDG	
  uptake	
  of	
  one	
  or	
  more	
  lesions	
  without	
  a	
  
concomitant	
  increase	
  in	
  lesion	
  size	
  or	
  number	
  

INDETERMINATE	
  
RESPONSE	
  	
  
CATEGORY	
  



THE OPEN QUESTIONS: RESPONSE EVALUATION 

Pt	
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  Cycle	
  20	
  

THE	
  OPEN	
  QUESTIONS:	
  RESPONSE	
  EVALUATION	
  



  CHECKMATE 205: NIVOLUMAB BEYOND PROGRESSION 

THE OPEN QUESTIONS: WHEN TO STOP TREATMENT 



 CHECKMATE 2015: NIVOLUMAB BEYOND PROGRESSION 

Cohen JB et al, ASH 2017 

TBP 
n = 70 

Non-TBP 
n = 35 

13 (19) 7 (20) 

17 (24) 2 (6) 

47 (67) 13 (37) 



PROLONGED REMISSIONS AFTER ANTI-PD1 DISCONTINUATION 
 

Manson G et al, BLOOD 2018  

WHEN TO STOP TREATMENT IN RESPONSIVE PATIENTS 

Manson G et al, BLOOD 2018  





ALLOGENICO	
  

RUOLO	
  DEL	
  TRAPIANTO:	
  ALLO	
  POST-­‐PD1	
  IN	
  

YES	
  



 
 
TO TREAT OR NOT TO TREAT AFTER ALLO 
 

CHECKPOINT INHIBITORS AFTER ALLO-TMO 

EFFICACY AND TOLERABILITY OF NIVO AFTER  
ALLO-TMO  FOR R-HL 
                                       HERBEAUX C ET AL , BLOOD 2017 

PD-­‐1	
  BLOCKADE	
  FOR	
  R-­‐HL	
  POST–ALLO-­‐TMO:	
  
HIGH	
  RESPONSE	
  RATE	
  BUT	
  FREQUENT	
  GVHD	
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  BM	
  ET	
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  BLOOD	
  2017	
  

	
  	
  

THE OPEN QUESTIONS: AFTER ALLO-TMO 
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Expansion Phase Design 



BIOLOGIC PREDICTORS OF RESPONSE 

JCO 2018 



JCO 2018 

9p24.1 alterations 



KEYNOTE-087: PDL-1 SCORES and RESULTS 

Chen R, Zinzani PL, Fanale M,  et al, JCO 2017!



NOVEL SALVAGE REGIMENS  
FOR R/R HL BEFORE ASCT 

Salvage Regimen N ORR, % CR by PET, % 

BV + ICE (sequential) 37 86 65 
BV + augICE (sequential) 45 82 76 
BV + Bendamustine 55 93 74 
BV + ESHAP (BRESHAP) 66 94 70 
BV + ICE (concurrent) 16 94 69 
BeGEV 59 83 73 

HOW TO FIT CHECKPOINT INHIBITORS  
         IN THE MANAGEMNET OF HL 

          THE NEXT SCENARIOS IN HL TREATMENT 



          THE NEXT SCENARIOS IN HL TREATMENT 

1st-­‐line	
  
ABVD	
  OR	
  
BEACOPP	
  	
  
+/-­‐	
  RT	
  

2nd-­‐line	
  
BeGEV	
  	
  
+	
  ASCT	
  

	
  
3rd-­‐line	
  
BV	
  +/-­‐	
  	
  

ALLO-­‐TMO	
  
	
  

≥	
  4th-­‐line	
  
	
  EXPERIMENTAL	
  

RECHALLENGE	
  

HOW	
  TO	
  
COMBINE	
  
PD-­‐1/PD-­‐LI	
  
INHIBITORS	
  



          THE NEXT SCENARIOS IN HL TREATMENT 

PD-­‐1/PD-­‐L1	
  
+	
  

CHT	
  

PD-­‐1/PD-­‐L1	
  
+	
  
BV	
  

PD-­‐1/PD-­‐L1	
  
+	
  

	
  other	
  IO-­‐T	
  

PD-­‐1/PD-­‐L1	
  
+	
  

NEW	
  TARGETED	
  TH	
  



INTERIM RESULTS OF BV IN COMBINATION WITH 
          NIVOLUMAB IN PATIENTS WITH R/R HL 

•  PATIENTS RECEIVED TREATMENT (TX) IN 21-DAY CYCLES FOR UP TO 4 CYCLES (12 WEEKS) 

–  DURING CYCLE 1, BV WAS ADMINISTERED ON DAY 1 AND NIVO ON DAY 8  

–  DURING CYCLES 2-4, DOSING OF BOTH DRUGS OCCURRED ON DAY 1 

–  AFTER COMPLETION OF THE EOT RESPONSE ASSESSMENT, PATIENTS WERE ELIGIBLE TO 
UNDERGO ASCT 

•  RESPONSES WERE ASSESSED USING THE 2014 LUGANO CLASSIFICATION 

Herrera AF, Moskowitz AJ, Bartlett NL, et al BLOOD 2018 



INTERIM RESULTS OF BV IN COMBINATION WITH 
          NIVOLUMAB IN PATIENTS WITH R/R HL 

Herrera AF, Moskowitz AJ, Bartlett NL, et al BLOOD 2018 

N = 61 
% 

COMPLETE RESPONSE (CR) 61 

PARTIAL RESPONSE (PR) 21 

NO METABOLIC RESPONSE (SD) 8 

PROGRESSIVE DISEASE (PD) 8 

CLINICAL PROGRESSION (CP) 2 

85% OBJECTIVE RESPONSE RATE WITH 63% COMPLETE RESPONSES 



INTERIM RESULTS OF BV IN COMBINATION WITH 
          NIVOLUMAB IN PATIENTS WITH R/R HL 

Herrera AF, Moskowitz AJ, Bartlett NL, et al BLOOD 2018 



INTERIM RESULTS OF BV IN COMBINATION WITH 
          NIVOLUMAB IN PATIENTS WITH R/R HL 

Herrera AF, Moskowitz AJ, Bartlett NL, et al BLOOD 2018 

AEs in > 20% of Pts, 
n (%) 

Grade 
1/2 

Grade 
3 

Any 40 (66) 17 (28) 
Nausea 30 (49) 0 
Fatigue 24 (39) 1 (2) 
IRRs 25 (41) 2 (3) 
Pruritus 18 (30) 1 (2) 
Diarrhea 15 (25) 1 (2) 
Headache 15 (25) 0 
Cough 13 (21) 0 
Vomiting 13 (21) 0 

98% of pts with AEs, most of 
which were low grade 
Grade 4 AEs only observed in 2 pts 
(3%; n = 1 thrombocytopenia, 1 
increased lipase enzymes) 

25 out of 27 IRRs occurred during BV 
infusion, most often during cycle 2 
IRR severity and frequency not 
changed by pretreatment with low-
dose steroid and antihistamine 

ADVERSE	
  EVENTS	
  



BeGEV	
  

Santoro A et al, JCO 2016 

Bendamus@ne	
  90	
  mg/mq	
  d	
  2-­‐3,	
  Gemcitabine	
  800	
  mg/mq	
  d	
  1-­‐4,	
  Vinorebine	
  20	
  mg/mq	
  d	
  1	
  

CR 
(n = 43)

PR 
(n = 6)

SD 
(n = 1)

PD 
(n = 8)

Drop out 
(n = 1)
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13%

Median	
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  cells/kg	
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  10^6	
  

PFS@2ys: 62.2%  



PHASE	
  1-­‐2	
  STUDY	
  WITH	
  BeGEV	
  PLUS	
  PEMBROLIZUMAB	
  

Bendamus@ne	
  90	
  mg/mq	
  d	
  2-­‐3,	
  Gemcitabine	
  800	
  mg/mq	
  d	
  1-­‐4,	
  Vinorebine	
  20	
  mg/mq	
  d	
  1	
  

BEGEV	
  	
  
X	
  4	
  CYCLES	
  

PEMBROLIZUMAB	
  +	
  BEGEV	
  	
  
X	
  4	
  CYCLES	
  

ASCT	
   ASCT	
  

	
  	
  PEMBROLIZUMAB	
  
	
  X	
  6	
  CYCLES	
  

RELAPSED	
  OR	
  REFRACTORY	
  HODGKIN’S	
  LYMPHOMA	
  	
  

CR/PR	
   CR/PR	
  

RANDOMIZATION	
  



✔ CHECKPOINT	
  INHIBITORS	
  CONFIRM:	
  
	
  	
  	
  	
  	
  -­‐	
  HIGH	
  ORR	
  WITH	
  LOW	
  CR	
  
	
  	
  	
  	
  	
  -­‐	
  TBP	
  SHOULD	
  BE	
  CONSIDERED	
  
	
  	
  	
  	
  	
  -­‐	
  ABSENCE	
  OF	
  PREDICTIVE	
  TARGETS	
  	
  	
  	
  	
  	
  

✔ STANDARD	
  2°	
  LINE	
  CT	
  (BeGEV,	
  ICE,..)	
  
	
  	
  	
  	
  	
  FOLLOWED	
  BY	
  ASCT	
  REMAIN	
  THE	
  
	
  	
  	
  	
  	
  GOLD	
  STANDARD	
  FOR	
  R/R	
  HL	
  	
  

IN HL AFTER ASCT +/- BV  

✔  BY	
  THE	
  MOMENT	
  NO	
  DATA	
  SUPPORT	
  THE	
  	
  
	
  	
  	
  	
  	
  	
  ADVANTAGE	
  OF	
  COMBINING	
  CHECKPOINTS	
  	
  
	
  	
  	
  	
  	
  	
  WITH	
  BV	
  OR	
  CT	
  VS	
  STANDARD	
  SALVAGE	
  CT	
  




