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Imatinib discontinuation studies

Study # pts
Treatment before 
discontinuation

Response 
required to 
discontinue

Definition of molecular
recurrence

%TFR Ref.

STIM1 100
IM for ≥ 3 yr
(±prior IFN)

CMR (MR4.5 

or MR5.0)

≥ 2 yr

Loss of MMR or ≥ 1-log 
increase in BCR-ABL

41
(24 m)

Mahon FX et 

al. JCO 2010.

STIM2 200 IM for ≥ 3 yr CMR ≥ 2 yr
Loss of MMR or ≥ 1-log 

increase in BCR-ABL
46

(24 m)

Nicolini FE et 

al. Blood 

2013, 122 

(abstract)

ALLG CML8 
(TWISTER)

40 IM for ≥ 3 yr UMRD ≥ 2 yr Loss of MMR or confirmed 
loss of MR4.0

45
(42 m)

Ross DM et 

al. Blood  

2013.

A-STIM 80 IM for ≥ 3 yr
CMR ≥ 2 yr 
(occasional pos. 
sample allowed) 

Loss of MMR 64
(23 m)

Rousselot P 

et al. JCO 

2014

ISAV 112 Imatinib
Undetectable 

PCR
(3 PCRs)

Loss of MMR 52
(36 m)

Mori S et al. 

Am J Hematol 

2015.

EURO-SKI 809
IM (94%), Nil, Das

(TKI ≥ 3 yr)
MR4.0 ≥ 1 yr Loss of MMR 51

(24 m)

EHA 2016 

(abstract); 

ASH 2016 

abstract 787.



2G TKI discontinuation studies

Study # pts
Treatment before 
discontinuation

Response 
required to 
discontinue

Definition of molecular
recurrence

%TFR Ref.

STOP 2G-TKI 50 NIL or DAS
CMR for 

median 29 
months

Loss of MMR
63

(12 m)

Rea et al. 

Blood 2016. 

(interim 

analysis)

DADI 63
dasatinib 

(consolidation for 1 yr 
within trial)

DMR ≥  1 yr Loss of DMR 49
(6 m)

Imagawa et 

al. Lancet 

Haematol 

2015.

ENEST-
Freedom

175 nilotinib frontline MR4.5 ≥ 1 yr Loss of MMR

QOL data 

shown at 

ASH 2016 

(abstract 

3066)

ENESTpath 1058
IM (≥ 2 yr)

then nilotinib

Randomisation 
MR4.5 ≥ 1 yr vs. 

MR4.5 ≥ 2 yr

Confirmed loss of MR4.0 or 
any loss of MMR

on-

going

ENESTGoal 300
IM (≥ 1 yr without 

MMR) then nilotinib
MR4.5 ≥ 1 yr Loss of MMR

on-

going

DASFree 74 dasatinib > 2 yr MR4.5 ≥ 1 yr Loss of MMR
on-

going

TIGER 650
nilotinib (≥ 2 yr) vs.

nilotinib + PEG-IFN
MR4.0 ≥ 1 yr Loss of MMR

on-

going



STIM1 TWISTER EURO-SKI 2G-TKI DADI

Imatinib Imatinib
Im (94%), Nil, 

Das
Nil, Das Dasatinib

Sokal score

Duration of prior TKI

Duration of (D)MR

Duration of previous IFN 
before TKI 

NK cell number

Depth of molecular 
response (MR4.5 vs. not 
in MR4.5)

consistent data ?

Prognostic factors for successful TFR?



EURO SKI trial: update
# 787 



EURO-SKI # 787 



EURO-SKI # 787 



EURO-SKI # 787 



EURO-SKI # 787 



Study design

CML-CP in DMR with imatinib or 
nilotinib

Nilotinib
300 or 400 mg BID
for 2 years

TFR phase

Loss of MR4.5 *

Primary endpoint

TFR (MR4.5) rate 1 year after discontinuation of 

nilotinib 

Consolidation phase

* Loss of MR4.5

> 0.0032% IS with 2 consecutive samples

Discontinue
nilotinib

Restart nilotinib

NILSt trial
# 790 



TFR (MR4.5) rate 1 year after discontinuation of nilotinib:  62.2%

TFR

NILSt trial
# 790 



Time to deep MR

1.0

0.8

0.6

0.4

0.2

0
0 6 12 18 24

No. of patients at risk

26 14 11 5

≥ 18 months

< 18 months

Months

< 18 months

≥ 18 months 57 38 27 6

p = 0.56

Deep MR

# 790 



Duration of deep MR

1.0

0.8

0.6

0.4

0.2

0
0 6 12 18 24

No. of patients at risk

41 23 18 8

≥ 60 months

< 60 months

Months

< 60 months

≥ 60 months 39 29 19 3

p = 0.15

# 790 

Deep MR



STIM1 TWISTER EURO-SKI 2G-TKI DADI
NILSt

Imatinib Imatinib
Im (94%), Nil, 

Das
Nil, Das dasatinib nilotinib

Sokal score

Duration of prior TKI

Duration of (D)MR

Duration of previous 
IFN before TKI 

NK cell number

Depth of molecular 
response (MR4.5 vs. 
not in MR4.5)

inconsistent !

Prognostic factors for successful TFR?



# 792 









TKI TKI
previous

treatment

first stop second stop

sustained MR4.5 sustained MR4.5

year 1 year 2 year 3-10

M12 M24

Second discontinuation of TKI

year 1: monthly PCR
year 2: PCR q2-3 months
year 3-10: PCR q3-6 months

Primary objective: TFR at M6, M12 and M24 after second STOP

at 2nd attempt of TKI discontinuation:  relapse = MMR loss

# 788 



#788: results

Molecular relapses extended later over time
in comparison to other TFR studies leading to
a drop to 33% at and beyond 36 months. 

# 788 

TFR rate at M6: 65%
TFR rate at M12: 48%
TFR rate at M24: 40%
TFR rate at M36: 33%



# 625 



# 625 



# 625 



61% of CML patients treated with single-agent ABL001 were resistant to last prior TKI

44% achieved or maintained MMR by 12 months

80% of patients in cytogenetic relapse (>35% Ph+) achieved CCyR by 6 months

14% of CML patients treated with ABL001 BID had T315I mutations

* 40% in cytogenetic relapse (>35% Ph+) at baseline achieved CCyR by 6 months
* 60% have maintained stable disease without achieving CCyR or MMR

# 625: ABL001  - results # 625 



BCR-ABL negative
MPN
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Naïve patients in 
need of 
cytoreduction

HU pre-treated 
(<3yrs and not full 
responders)

Stratified 
Random-
ization by

Age, 
prev. HU,
prev. TE

Ropeginterferon

Hydroxyurea

Up to 3-5 years treatmentEligible PV patient 
population per 
WHO2008 criteria

12 months treatment

Efficacy analysis*)

Ropeg-
interferon

BAT

Efficacy analysis**)

Ropeginterferon alfa-2b phase III 
development: PROUD/CONTI-PV

# 475

primary objective: demonstration of non-inferiority of ropeginterferon vs. HU
for CHR at 12 months.

Courtesy of H.Gisslinger



Complete Hematologic Response
at 12 months

non-inferiority is demonstrated, p=0.0028

AOP2014 HU Difference % 
(95% CI)

P-value *)

Complete hematologic 
response rate  (ITT)

43.1% 45.6%
-2.5 

(-14.9 to 9.9)
0.0028

Responding patients/n 53/123 57/125

Complete hematologic 
response rate (PP)

44.3% 46.5%
-2.2 

(-15.2 to 10.7)
0.0036

Responding patients/n 50/113 53/114

# 475

Courtesy of H.Gisslinger



All grade AEs in either
treatment arm

Adverse Event

AOP2014 (n=127)
n (%)

HU (n=127)
n (%)

P-value*

Anaemia 8 (6.3%) 31 (24.4%) p<0.01

Leukopenia 11 (8.7%) 27 (21.3%) p<0.01

Thrombocytopenia 19 (15.0%) 36 (28.3%) p<0.01

Nausea 3 (2.4%) 15 (11.8%) p<0.01

Fatigue 16 (12.6%) 17 (13.4%) n.s. (p>0.05)

GGT increased 18 (14.2%) 1 (0.8%) p<0.01

* Fisher‘s exact test
n.s. not significant

# 475

Courtesy of H.Gisslinger



Adverse Events
of special interest

AE

AOP2014 (n=127)
n (%)

HU (n=127)
n (%)

P-value*

Endocrine disorders*  4 (3.1%) 1 (0.8%) n.s. 

Psychiatric disorders** 2 (1.6%) 0 (0.0%) n.s. 

Cardiac/Vascular disorders*** 4 (3.1%) 2 (1.6%) n.s. 

Tissue disorders**** 2 (1.6%) 0 (0.0%) n.s. 

* Autoimmune thyroiditis, Hypo-/Hyperthyroidism
** Anxiety, Depression, Mood altered
*** Major cardio-vascular events within different System organ classes (cardiac failure, thrombotic event, stroke) 
**** Rheumatoid arthritis, psoriasis 

* Fisher‘s exact test
s. significant
n.s. not significant (p>0.05)

# 475

Courtesy of H.Gisslinger



Naïve patients in 
need of 
cytoreduction

HU pre-treated 
(<3yrs and not full 
responders)

Stratified 
Random-
ization by

Age, 
prev. HU,
prev. TE

Ropeginterferon

Hydroxyurea

Up to 3-5 years treatmentEligible PV patient 
population per 
WHO2008 criteria

12 months treatment

Efficacy analysis

Ropeg-
interferon

BAT

Efficacy analysis

Ropeginterferon alfa-2b phase III 
development: PROUD/CONTI-PV

# 475

Courtesy of H.Gisslinger



WHO 2008 ET/PV
(n = 168)

High risk:
> 60 yr
thrombosis
thrombocytosis
symptomatic spleen
uncontrolled CV RF

Diagnosis < 5 years

Treatment naive

planned analyis
75 subjects treated

for 1 year

HU n=39

PEG n=36

HU   n=86

PEG   n=82

Final analysis to be
Completed once
all subjects enrolled
For 1 year

(anticipated date
30 JUN 2017)

MPD-RC 112 
# 479

Primary endpoint: CHR at 12 months of therapy



HU
(n=39)

PEG
(n=36)

P value

PR
n (%)

CR
n (%)

ORR
n (%)

PR
n (%)

CR
n (%)

ORR
n (%)

Entire cohort
(n=75)

14
(36)

13
(33)

27
(69)

19
(53)

10
(28)

29
(81)

0.6 *

ET (n=31)
4/16
(25)

7/16
(44)

11/16
(69)

6/15
(40)

6/15
(40)

12/15
(80)

0,8

PV (n=44) 10/23
(44)

6/23
(26)

16/23
(70)

13/21
(62)

4/21
(19)

17/21
(81)

0,6

MPD-RC 112: overall RR
at 12M by treatment arm  

# 479



# LBA-5
Courtesy of  J.Mascarenhas



# LBA-5
Courtesy of  J.Mascarenhas



10% 6% 6%

# LBA-5 Courtesy of  J.Mascarenhas



TAKE HOME MESSAGES

• TFR is a feasible and cost-saving strategy in CML-CP patients in different 

settings. Availability and implementation of a standardized and robust 

molecular monitoring is the ‘conditio sine qua non’.

• Need for official clinical recommendations on TFR. Difficult because of he 

variety of the  definitions for stopping and re-initiating treatment in the 

different TFR-trials and publications.

• The vast majority of TKI-discontinuation studies in CML show a TFR-rate 

reaching 50 - 60%. Prognostic factors for succesfull TFR are not consistent yet. 

A better knowledge of the kinetics of molecular recurrence is needed.



• Data of prospective controlled trials of interferon therapy in MPN (PV/ET) 

were presented at ASH 2016. Ropeginterferon alpha-2b is non-inferior 

compared to hydroxurea in inducing CHR at 1 year of treatment and shows 

benefits over hydroxurea in safety and tolerability. 

TAKE HOME MESSAGES (2)

• Pacritinib does effectively reduces spleen volume and symptom burden in MF 

patients treated with prior JAK-inhibition. The prior safety concerns of the 

drug were not an issue in the truncated PERSIST-2 trial (truncation because of 

temporary FDA clinical hold).



Moving TFR into clinical practice


