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Challenges	  in	  the	  study	  and	  	  
management	  of	  PTCLs	  

•  Rare	  and	  diverse	  
•  Lack	  of	  (good)	  models	  to	  study	  	  PTCLs	  	  

•  Treatment	  paradigms	  borrowed	  from	  DLBCL	  

	  	  	  	  -‐	  CHOP	  ‘standard’	  

	  	  	  	  -‐	  New	  therapies	  oRen	  added	  to	  CHOP	  	  

•  Role	  of	  upfront	  transplant	  and	  paSent	  selecSon	  unclear	  è	  no	  
RCTs	  

•  Clinically,	  most	  are	  aggressive	  but	  some	  have	  more	  indolent	  
course	  	  

	  	  	  	  -‐	  PTCL-‐NOS	  thyroid	  with	  autoimmune	  thyroidiSs	  (Yoshida	  BJH	  
2014)	  	  

	  	  	  	  	  -‐	  Indolent	  T-‐cell	  LPD	  GI	  tract	  (Perry	  Blood	  2014)	  

	  	  	  	  	  

	  



Fisher	  et	  al	  NEJM	  1993	  

Overall	  Survival	  

Dose	  
intensive	  

CHOP	  is	  the	  standard	  therapy	  for	  PTCL….	  by	  default	  

Fisher	  et	  al	  NEJM	  1993	  

Reminder:	  SWOG	  study	  performed	  during	  
era	  of	  Working	  FormulaSon	  classificaSon	  



RCTs are far and few between 

VIP-rABVD 
 CHOP 

2 y EFS in CHOP ~ 41% (5 y ~35%) 
GOELAMS 
Phase 3 study 
CHOP vs VIP-
rABVD no 
difference in 
EFS of OS 

VIP-rABVD 
 CHOP 

2 y OS in CHOP ~ 55% (5 y ~50%) 

Provides benchmark of 
outcome of patients with 
PTCL in a clinical trial 



Real	  world	  outcomes	  of	  PTCL	  following	  (mostly)	  
anthracycline-‐based	  therapy	  

PTCL	  (ITLP)	   5	  y	  PFS	   5	  y	  OS	  	  
ALK-‐pos	  ALCL	   60%	   70%	  

ALK-‐neg	  ALCL	   36%	   49%	  	  

PTCL-‐NOS	   20%	   32%	  

AITL	   18%	   32%	  

PTCL	  (Nordic)	   5	  y	  PFS	   5	  y	  OS	  	  
ALK-‐pos	  ALCL	   63%	   79%	  

ALK-‐neg	  ALCL	   31%	   38%	  	  

PTCL-‐NOS	   21%	   28%	  

AITL	   20%	   31%	  

ALK-pos 

ALK-neg 

PTCL-NOS AITL 

Ellin Blood 2014 



NCCN	  Guidelines	  First	  line	  
therapy	  of	  PTCLs	  

ALK+	  ALCL	   CHOP21	  
CHOEP21	  

ALK-‐ALCL	  
PTCL-‐NOS	  
AITL	  

CHOEP21	  
CHOP14	  
CHOP21	  
DAEPOCH	  
HyperCVAD	  

Consider	  consolidaSon	  HDC/
SCT	  (excepSon	  IPI	  0	  or	  1)	  

ESMO	  Guidelines	  First	  line	  
therapy	  of	  PTCLs	  

ALCL	  
PTCL-‐NOS	  
AITL	  

CHOP21	  
CHOEP21	  
‘CHOP-‐like’	  

Consider	  consolidaSve	  HDC/
ASCT	  in	  IPI	  or	  PIT	  >	  2	  if	  PR	  or	  CR	  	  

Guideline	  recommendaSons	  primary	  therapy	  



Ongoing	  Phase	  3	  studies:	  CHOP	  is	  the	  
comparator  

Study	   PTCL	   Standard	   Experimental	  	  
Echelon	  2	  	   CD30	  +	  PTCL	  

(primarily	  ALCL)	  
CHOP	  (+	  ASCT	  
by	  discreJon)	  

CHP+	  Brentuximb	  

Ro-‐CHOP	   All	   CHOP	   Romidepsin-‐CHOP	  

ACT	  1	   All	  <	  61	  y	  (not	  ALCL)	   CHOP14	  +	  ASCT	   CHOP14+Alemtuzumab	  +	  ASCT	  

ACT	  2	   All	  >	  60	  y	  (not	  ALCL)	   CHOP14	   CHOP14-‐Alemtuzumab	  

UK	   All	   CHOP	   Gem-‐P	  

China	   All	   CHOP	   GDP-‐thalidomide	  



Role of anthracyclines unclear in PTCLs 

Role	  of	  anthracyclines?	  

PTCL-‐NOS/AITL	  PTCL-‐NOS	  

Vose ITLP JCO 2010 Briski Cancer J. 2015 

AITL	  



Is the addition of etoposide the 
answer? 



BH1	  (33%	  ALK	  +	  ALCL)	   BH1	  or	  Hi-‐CHOEP	  	  	  	  	  	  	  	  	  	  	  
(33%	  ALK	  +	  ALCL)	  

Schmitz et al  

Blood 2010 ALK	  +	   PTCL-‐NOS,	  ALK	  
-‐	  ,	  AILT	  

No	  OS	  difference	  observed,	  not	  adjusted	  for	  
prognosSc	  factors	  

Schmitz JCO 2010 



But,	  if	  age	  cut-‐off	  moved	  to	  <	  60	  y,	  addiSon	  of	  
etoposide	  was	  associated	  with	  an	  improved	  PFS	  
(P=.008)	  but	  not	  OS	  (P=.052)	  

For	  all	  PTCL	  paSents	  up	  to	  age	  70	  y,	  no	  benefit	  of	  CHOEP	  	  

Lugano	  2015	  

Ellin Blood 2014 



Should	  all	  paSents	  undergo	  upfront	  
consolidaSve	  autoSCT?	  



N=160 

Transplant 
rate = 71% 

CR 51% 
PR 31% 

Primary refractory 
16% 

d’Amore et al JCO November 2012 

18-67 y  

CHO(E)P-14 

BEAM(C)  

2001-2007 24 centers                                  
~1 pt/year/center           

D’Amore JCO 2012 

PTCL-NOS (n=62, 39%)                    
PS 0/1 70% 



Upfront	  transplant	  in	  PTCL	  

d’Amore JCO 2012 

5 y OS 51% 5 y PFS 44% All 
patients 

5 y PFS by 
Subtype 
ALK-  61% 
AITL  49% 
NOS  38% 
ETTL 38% 

5 y OS by 
Subtype 
ALK-  70% 
AITL  49% 
NOS  52% 
ETTL 48% 

Lugano	  2015	  



What	  is	  the	  outcome	  of	  PTCL	  paSents	  that	  
achieve	  a	  CR	  post	  standard	  chemotherapy	  

vs	  ASCT?	  





But,	  no	  difference	  if	  comparison	  confined	  to	  CR	  paSents	  only	  	  

ASCT	  

No	  ASCT	  

ASCT	  
No	  ASCT	  

Upfront	  ASCT	  in	  the	  treatment	  of	  PTCLs	  

Caveat:	  All	  PTCL	  subtypes	  included	  –	  is	  there	  a	  correlaSon	  
between	  histologic	  subytpe	  and	  benefit	  of	  up-‐front	  transplant?	  	  	  



5-‐year	  PFS	  (%)	  
ALK-POS 67 

ALK-NEG 62 

AITL 45 

PTCL-NOS 32 

BCCA	  Lavoie	  ASCO	  2014	  

PFS	  of	  PTCL	  paSents	  in	  CR	  following	  
front-‐line	  chemotherapy	  
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Adapted	  from	  
ITLP	  JCO	  2008	  	  

Survival	  of	  PTCL	  Subtypes:	  Disease	  
Heterogeneity	  

	  	  	  	  	  	  	  

Cut	  ALCL	  
ALCL,	  ALK+	  

ALCL,	  ALK-‐	  

SCPTCL	  

PTCL-‐NOS	  

NKTCL	  

ETTL	  HSTCL	  

What	  about	  biological	  and	  geneSc	  heterogeneity	  within	  
subtypes	  which	  may	  impact	  treatment	  selecSon?	  



Moving	  forward	  means	  going	  back	  

Accurate	  diagnosis	  and	  classificaSon	  
	  

Develop	  a	  bemer	  understanding	  of	  underlying	  
biology	  and	  geneSc	  drivers	  

	  
Treatment	  strategies	  more	  specific	  to	  certain	  

subtypes	  
	  

Develop	  a	  mechanism	  based	  treatment	  approach?	  



PTCL-‐NOS	  

PTCL-‐NOS:	  The	  ‘Wastebasket’	  Diagnosis	  

Lymphoma	  with	  T-‐cell	  phenotype	  	  

Features	  not	  consistent	  with	  ‘specified’	  

PTCL	  subtype	  as	  defined	  by	  the	  WHO	  



13/150	  9%	  PTCL-‐NOS	  have	  a	  γδ	  phenotype	  →	  
comparable	  outcome	  to	  EN	  NK/TCL	  

Should	  treatment	  approaches	  in	  γδ	  PTCL-‐NOS	  
mirror	  those	  in	  extranodal	  NK/T-‐cell	  lymphoma	  ?	  	  



 
 
 
 
 
 
 
 
 
 
 

Cluster 2  
TBX21 (T-bet) 
and EOMES 
and targets:  
CXCR3, 
IL2RB, CCL3, 
IFNγ 

SubclassificaSon	  of	  PTCL-‐NOS	  

Cluster 1 
GATA3 and 
targets:  
CCR4, 
IL18RA, 
CXCR7, IK 

‘GATA3’ PTCL-
NOS inferior OS 
vs ‘TBX21’ 

20% unclassified 

Reproducibility?	  TranslaSon	  therapeuScally	  –	  differenSal	  
sensiSvity	  to	  standard	  chemotherapy	  and	  novel	  therapies?	  	  	  



PTCL-‐NOS	  –	  not	  all	  are	  aggressive	  



6	  cases	  PTCL-‐NOS	  thyroid,	  known	  hx	  thyroidiSs	  in	  
2/3;	  PB	  50%	  

Yoshida et al BJH 2014 



Indolent course, spontaneous remissions observed post RT – 
observation is reasonable  

CD3+, CD4+, CXCR3+, small-medium sized cells 



                   

p=0.80 

OS AITL vs PTCL-NOS 
Pr

op
or

tio
n 

0.0 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 
1.0 

Time 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

PTCL-NOS 
AITL 
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5 year OS ∼30% 
IPI=not helpful  

5 year FFS ∼ 20% 



AITL:	  Unique	  biology	  with	  immune	  dysregulaSon	  	  

Expanded follicular dendritic cells 

EBV +            
B-cells  

Derived from CD4+ 
follicular Th-cells 

Vascular 
proliferation 

Polyclonal Ig 
Dunleavy   Curr Opin Hematology 2007 



MutaSons	  in	  epigeneSc	  modifiers	  in	  AITL	  and	  
TFH-‐cell	  PTCL-‐NOS	  

 
TET2 

 
IDH2 

 
DNMT3A 

 
RHOA G17V 

AITL Palomero 2014 
Sakata-Yanagimoto 2014 
Odejide 2014 (targeted) 
Yoo 2014 
Cairns 2012 

47% 
82.6% 
76% 
- 
- 

- 
30.4% 
20% 
- 
20% 

- 
26% 
33% 
- 
- 

67% 
70.8% 
- 
53.3% 
- 

PTCL
NOS 

Palomero 2014 
Sakata-Yanagimoto 2014 
Cairns 2012 

38% 
48.5% 
- 

- 
0 
0 

- 
27.3 
- 

18% 
17.2% 
- 

Correlation of mutations with response to epigenetic 
therapies? 



AITL	  ?	  A	  different	  standard	  therapy	  
Clues	  	  
Responds	  differenSally	  to	  therapy	  
-‐	  CHOP	  +	  AvasSn	  ECOG	  
	  	  1	  year	  PFS	  PTCL-‐NOS	  vs	  AITL	  15%	  vs	  57.5%	  
	  

-‐  Lenalidomide	  	  
	  	  ORR	  PTCL-‐NOS	  vs	  AITL	  	  	  22%	  vs	  31%	  	  
	  

-‐HDACs	  	  
	  	  	  Durable	  reponses	  with	  romidepsin	  and	  belinostat	  
	  

-‐  Pralaxtrexate	  
	  	  	  Low	  ORR	  

	  



ALCL:	  Clinical	  and	  geneSc	  heterogeneity	  



Hapgood and 
Savage Epub 
Blood 2015 

Summary of studies:  ALK pos better than ALK-neg  

ALK-neg outcome is highly variable 5 yr PFS 28%-48%; 5 yr 
OS 15%-58%  
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The	  IPI	  mamers	  in	  ALK+ALCL	  

ALK-pos ALCL 
IPI 0/1 

IPI 2 

IPI 3 

IPI 4,5 > 3 IPI 5 y OS 
30% 

Savage Blood 2008 
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The	  IPI	  mamers	  in	  ALK-‐neg	  ALCL	  

IPI 0/1 

IPI 2 

IPI 3 

IPI 4,5 > 3 IPI 5 y OS 15-30% 

IPI 0-2 5 y Os 60-80% 

ALK-neg ALCL 

Savage Blood 2008 



ALCL:  Impact of age 

Age	  <	  40	  y	  →ALK+	  =	  ALK-‐	  Age	  >	  40	  y	  →	  ALK	  +	  >	  ALK	  -‐	  



•  2 recurrent rearrangements previously identified in ALK-neg ALCL 
DUSP22-IRF4 (6p 25.3 → DUSP22 rearrangement) TP63 3q28 

 
•  Evaluated the prognostic significance DUSP22 and P63 in 73 ALK-
neg ALCLs and 32 ALK-pos ALCL 

•  22 (30%) DUSP22 rearrangement;  6 (8%) TP63 rearrangement → 
seen only in ALK-neg ALCL; 45% of all ALCLs ‘triple negative’ 

• DUSP22 rearrangement ALK-ALCL cases younger (median age 
53.5), classic features of ALCL, cytotoxic markers -  

Parrilla-Castellar Blood 2014 



Survival of ALK-neg ALCL by DUSP22 and Tp63            
rearrangements 

-MVA  adjusted for IPI, age  
(DUSP22+ HR .58, p=.50) 

-p63 + cases 5 y OS 17%  

-’triple –’ 5 y OS 42%  

DUSP22 + 5 y OS 90% 
including in non-
transplanted cases 

ALK-‐neg	  ALCL	  is	  clinically	  and	  geneScally	  heterogeneous	  –	  implicaSons	  
in	  comparing	  studies	  and	  evaluaSng	  impact	  of	  therapy	  including	  ASCT	  



One	  size	  fits	  all	  treatment	  
approach	  is	  not	  working	  	  

•  Empiric	  therapy	  is	  not	  working	  –	  outcomes	  have	  not	  changed	  for	  PTCLs	  

•  CHOP	  never	  works	  for:	  
	  	  	  -‐	  Hepatosplenic	  γδ	  TCL	  	  
	  	  	  -‐	  Extranodal	  NK/T-‐cell	  lymphoma	  
	  
•  CHOP	  someSmes	  works	  for:	  	  
	  	  	  	  -‐	  PTCL-‐NOS	  and	  AITL≈	  20-‐30%	  ?	  Which	  paSents	  
	  
•  CHOP	  oRen	  works	  for:	  
	  	  	  	  -‐	  ALK-‐pos	  ALCL	  (IPI	  0-‐2)	  
	  	  	  	  -‐	  ALK-‐neg	  ALCL	  (young,	  low	  risk,	  ?DUSP22	  +)	  
	  

•  Need	  to	  understand	  underlying	  biology	  and	  study	  PTCL	  subtypes	  
separately	  (no	  more	  lumping!)	  	  	  	  



5-year OS (%) 
ALK-‐POS	   80	  
ALK-‐NEG	   69	  

AITL	   65	  
PTCL-‐NOS	   47	  

	  OS	  of	  PTCL	  paSents	  in	  CR	  following	  front-‐line	  
chemotherapy	  

BCCA	  Lavoie	  ASCO	  2014	  





•  Genes in AITL molecular classification signature: angiogenesis, vascular 
endothelial functioin or cell migration 

•  34 gene signatures correlated with OS  


