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NK/T-cell lymphoma is a very rare disease in Europe 

NK/T-cell lymphoma = 4,3% of 15% = 0,6% of all lymphomas

In France : 40 to 60 cases each year

NHL in Europe:  85 % B-cell origin

Percentage of all T/NK-cell lymphoma



Clinical presentation in France 

•  Median age : 52 years (16-83) 
•  European origin: 75%  

–  From Asia: 2 patients 
–  From North-Africa: 9 patients 

•  87%  nasal NKTL / 13% extra 
                                   nasal NKTL 

•  Stage I/II : 64%,  
•  Stage IV: 36 % 

89 patients from 35 centers in France   

EN-NKTL            N-NKTL

II/IV

 I/II



Before the asparaginase era: poor prognosis 

136 pts from 21 clinical centers in 13 countries in North 
America, Europe and the Far East  
• median OS 7.8 months 
• median  FFS 5.8 months 
 
“The FFS and OS curves were similar at one year since 
most relapses were not salvageable.”  

The International Peripheral T-cell Lymphoma Project.  
Blood 2009 Apr 23;113(17):3931-7. 

FFS OS 



First papers on L-asparaginase and NK/T-cell lymphoma 



41 years old patient relapsing 1 year after initial treatment in 2003 

After DHAP
Chemotherapy

Kim GE et al,  
JCO 2000, 18; 54-63 



41 years old patient relapsing 1 year after initial treatment in 2003 

After DHAP
Chemotherapy

After 1 cycle
af L-asparaginase
+ dexamethasone



CR : 46%

ORR: 86%

13 relapse/refractory patients
(2 aggressive NK-cell leukemia)

2 de novo stage IV patients

Various regimens
Most of the time 
L-aspa + Methotrexate + dexamethasone

5 patients in continuous complete remission 
(median follow-up : 3.5 years) 

Retrospective study



Aspa-Met-Dex regimen 

  3 cycles with a 21 days interval 
 
 

 D1  D2   D4   D6   D8 
 
 
 
Methotrexate   Kidrolase®   6000 u/m2 IM 
   3 gr/m2      

Dexamethasone 40 mg per os if > 70 years :
Methotrexate : 2 gr/m2

Dexamethasone : 20 mg



19 relapse/refractory patients: responses after 3 cycles 

•  Median age : 60 years (45-77) 
•  Stage I/II: 12 pts, stage IV: 7 pts 

•  Progression : 3 pts 
•  Stable disease : 1 pt (progression after 1 year) 

• ORR : 15 pts (78 %) 
•  CR : 12 pts  (61%) 
•  PR : 3 pts 



Overall survival



In Asia : SMILE 



SMILE : Blood Aug 2012  

ORR : 78% ORR : 79%

ORR : 81%

Aspa-Met-Dex Blood Jan 2011 SMILE : JCO Nov 2011 



SMILE /Aspa-Met-Dex 

•  Major component: asparaginase 

•  80% of patients respond to asparaginase  

 
20 % of patients are primary refractory  
to asparaginase 



Responses to asparaginase are rapid 
Patient with extra-nasal disease muscles and nodes involvement 
PET scan : 
1) Initial PET     SUV = 28 
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2) After CHOP chemotherapy, 

 progression  on  inguinal node   SUV = 30  



Responses to asparaginase are rapid 
Patient with extra-nasal disease muscles and nodes involvement 
PET scan : 
1)  Initial PET,     SUV = 28 
2)  After CHOP chemotherapy, 

 progression  on  inguinal node   SUV = 30  
3)  After 1 cycle of Aspa-Met-Dex   SUV= 2 

Probably useless to continue if  
no evidence of response after  
the first course 



 Anti-aspa antibodies 



19 naive patients: responses after 3 cycles 

•  Median age: 49 years (33-78) 
•  Stage I/II: 11 pts, stage IV: 8 pts 
•  4 early deaths before 3 cycles: evaluation in 15 

pts 
–  10 pts : CR     CR : 66% 
–  1 pt : PR          ORR : 73% 
–  3 pts : progression 



Progression free survival 
11 responses  
5 relapses   (at 6, 7, 8, 22 and 24 months) 



Anti-asparaginase antibodies ?? 

•  All patients (except 2 patients who died early) 
have detectable antibodies at day 22 or day 44 

•  1 patient/2 in relapse/refractory setting 

•  Allergy in less than half patients with antibodies 

•  2 second CR with  Erwiniase containing 
regimens 

 

Inhibition of asparaginase 
activity by antibodies is a 
major cause of treatment 
failure 



Overall survival 

Relapse/refractory 
First line 
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Overall survival with or without radiation  
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P=0.002 

Radiation remains an 
important part of the 

treatment for patients 
with localized diseases 



Progress since introduction of asparaginase 

Asparaginase containing regimens:  
 86 patients 

   First line in 46 patients 

0,0

0,2

0,4

0,6

0,8

1,0

Su
rv

iv
al

0 5 10

FU (Years)

Median survival : 5.9 years Median survival : 7.8 months 

Anthracyclin based regimens:  
 136 patients 

   



Overall survival : localized / disseminated 
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How to improve these results 

1) Avoid asparaginase inhibition by antibodies 



3 types of asparaginase 

 Douer D et al.  Best Practice & Research Clinical Haematology. 2008;21(4):647–658. 

 



Anti-aspa Antibodies (in ALL) 

•  Less frequent with pegylated form 
–  1% to 15 % (1) 

•  Than with native form : 25-75 %  
–  58% in 410 children with ALL (2) 

• More frequent for less intense regimen (69% 
vs 47%) 

•  Present in 39% of patients without clinical 
allergy 

1)  Stock W et al. Leuk Lymphoma. 2011;52(12):2237–2253.
2)  Douer D et al.  Leukemia. 2012;26(11):2303–2309



E-Coli aspa

   PEG aspa

Erwinia aspa

Asparaginase activity according to anti e-coli asparaginase levels and type  
of asparaginase in ALL 





Strategies to avoid asparaginase inactivation 

•  Use first pegylated form of asparaginase 
 



Strategies to avoid asparaginase inactivation 

•  Use first pegylated form of asparaginase 
 
•  Switch to Erwinia asparaginase if antibodies 

appear 
 



Strategies to avoid asparaginase inactivation 

•  Asparagine activity is a simple way to check if 
antibodies are present 
–  48/72 hours after the last native 

asparaginase injection 
–  7/14 days after the pegylated asparaginase 

injection 
 

If activity is low asparaginase molecule must  
be switched 



How to improve these results 

1)  Avoid asparaginase inhibition by 
antibodies 

2)  Add effective drugs to asparaginase and 
radiation 



Other drugs associated to asparaginase ? 



Futur protocols: SWAN/NK 

•  Localized diseases: 
–  Gemcitabine + Metho + Dex + PEG-aspa 
–  Irradiation + cisplatine 30 mg/week  
–  Gemcitabine + Metho+ Dex + Aspa ? 
 
Depending on asparaginase activity at Day 8 

 if good : Peg-aspa 
 if not : Erwinia asparaginase 



Futur protocols: SWAN/NK 

•  Disseminated diseases: 
–  Gemcitabine + oxaliplatin + Metho + Dex + Peg-aspa   

 then 
–  Gemcitabine + oxaliplatin + Metho + Dex + aspa ?  
Depending on asparaginase activity at Day 8 
 
–  3 cycles then ASCT or 4th cycle 
 
–  Allograft ? ? Probably for patients in PR 



Waiting for prospective protocole with PEG-aspa 

•  Localized diseases: MGAD with systematic switch between 
aspa 
–  Gemcitabine + Metho + Dex + e-coli aspa  
–  Radiation + cisplatine 30 mg/week 
–  Gemcitabine + Metho+ Dex + erwinia-aspa  

•  Disseminated diseases: MOGAD 
–  Gemcitabine + Metho + Dex + e-coli aspa+ oxaliplatin 

   then 
–  Gemcitabine + Metho + Dex + erwinia-aspa  + oxaliplatin 
 
And then depending on asparaginase activity: PEG-aspa or 

Erwinia-aspa 
 



14 patients MGAD/MOGAD with switch 

•  Median age: 49 (25-64) 
•  9 patients stage I/II: MGAD + irradiation 
•  5 patients stage IV: MOGAD 
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Median follow up for living pts 1,61 years

Septic shock: P. aeruginosa

Ocular and meningeal localization



Conclusion 

•  Asparaginase containing regimens have 
transformed the prognosis of NK/T-cell 
lymphoma, particularly for disseminated or 
relapsing diseases 

•  Further progress could come by preventing 
inactivation of asparaginase by antibodies and 
by combining synergistic drugs with 
asparaginase 
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