COUNTERPOINTS

Current Controversies in Hematology and Oncology

Should Treatment for CML Continue Indefinitely?

Since the advent of tyrosine kinase inhibitors (TKls), chronic myeloid leukemia (CML) has been transformed from a disease

that was usually fatal into one in which patients have a close-to-normal life expectancy. In some cases, the response to

treatment is sufficiently prolonged and deep that patients may be able to discontinue their medication. [s this a good idea?

In this month’s Counterpoints, Drs Nicholas Short and Elias Jabbour argue for the continued treatment of CML, whereas

Drs Gabriel Etienne and Frangois-Xavier Mahon make the case for treatment discontinuation.
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’ I Yhe therapeutic landscape for CML changed
dramatically with the development of small-
molecule TKIs targeting BCR-ABLI. These

agents have improved the 10-year survival rate from 20%

to approximately 80% to 90%.' TKIs have transformed

CML from a disease in which outcomes were relatively

dismal in the absence of allogeneic stem cell transplant

into one in which adherence to daily oral therapy can
lead to a life expectancy approximating that of the general
population.?

Historically, the standard of care for CML has
been indefinite TKI therapy. However, recent studies of
TKI discontinuation in CML have suggested that some
patients with prolonged deep molecular responses may
be effectively cured. This finding has led to the concept
of treatment-free remission (TFR), which is emerging as
an important goal in CML therapy.? TFR has the poten-
tial to become a valuable therapeutic endpoint because

(continued on page 490)
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matically improved outcomes for patients with CML.
Until recently, treatment recommendations stated
that TKI therapy should continue indefinitely regard-
less of whether the target remained detectable. However,
problems related to the tolerability of TKIs over time
have emerged, particularly for young patients who are

Imatinib and second-generation TKIls have dra-

expected to have a long exposure to the drugs. Long-
term treatment with these expensive drugs increases the
risk for nonadherence, may adversely affect fertility and
pregnancy, and creates an economic burden. As many of
us have experienced in clinical practice, patients often ask
whether continued treatment is necessary.

The issue of treatment cessation has gained impor-
tance, illustrated by the increasing number of ongoing
clinical trials and publications on this topic. Because
the length of follow-up after TKI discontinuation has

increased and certain patients have not shown evidence
(continued on page 493)
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(continued from page 489)

Yes, Treatment for CML Should Continue Indefinitely (cont)

indefinite TKI therapy places a considerable burden on
both patients and the health care system; the drugs are
expensive, and long-term side effects include cardiovascu-
lar events and pulmonary hypertension.* However, several
important questions regarding the safety of TKI discon-
tinuation for patients with CML remain unanswered,
currently precluding the adoption of this approach out-
side the context of clinical trials.

Data on TKI Discontinuation in CML

Several studies have evaluated whether TKIs can be safely
discontinued in patients with long-term deep molecu-
lar responses. In the STIM (Stop Imatinib) study, 100
patients in complete molecular remission (>5-log reduc-
tion in BCR-ABL and ABL levels and undetectable tran-
scripts on quantitative reverse transcription polymerase
chain reaction [qRT-PCR]) after more than 2 years of
imatinib treatment discontinued TKI therapy and were
followed prospectively.” Molecular relapse occurred in 42
of the 69 patients (61%) with at least 12 months of fol-
low-up, and all but 2 relapses occurred within 6 months
after TKI discontinuation. After the reintroduction of
imatinib, 26 patients again achieved complete molecular
remission, and the other 16 patients had decreases in their
BCR-ABLI levels. Similar results were observed in the
comparably designed TWISTER study (A Phase II Study
to Determine Relapse-Free Interval After Withdrawal
of Imatinib Therapy in Adult Patients With Chronic
Phase Chronic Myeloid Leukaemia in Stable Complete
Molecular Remission).® Among the 40 patients enrolled,
the actuarial estimate of stable TFR was 47.1% at 2 years.
All patients were sensitive to re-treatment with imatinib.
TFR rates are higher with second-generation TKIs
such as nilotinib (Tasigna, Novartis) and dasatinib (Spry-
cel, Bristol-Myers Squibb) than with imatinib owing
to the relatively deeper and more sustained molecular
responses achieved with the former agents.”® In the
ENESTFreedom study (Nilotinib Treatment-Free Remis-
sion Study in CML Patients), TKI discontinuation was
evaluated in patients with chronic-phase CML who had
at least a 4.5-log reduction from the original baseline
value (MR4.5) after 2 or more years of frontline nilotinib
therapy followed by 1 year of nilotinib consolidation.
Nilotinib was reinitiated in the patients who lost a major
molecular response. Of 190 patients who entered the TFR
phase, 98 patients (51.6%) remained in major molecular
response or better at 2 years after stopping nilotinib. As in
the experience with imatinib, the vast majority of patients

regained a deep molecular response after the reinitiation
of nilotinib, although it is notable that 11.6% of patients
were unable to regain MR4.5 after resuming nilotinib.
In the STOP 2G-TKI study (STOP Second Generation
Tyrosine Kinase Inhibitor), patients receiving first-line
or subsequent dasatinib or nilotinib for at least 3 years
who also were in MR4.5 with undetectable BCR-ABL1
transcripts for the preceding 2 years were eligible for TKI
discontinuation.” The 2-year TFR rate was 53.6%, and
in all of the patients in whom molecular relapse devel-
oped and TKI therapy had to be reinitiated, MR4.5 was
achieved again.

Similar results were observed in Euro-Ski (European
Stop Tyrosine Kinase Inhibitor Study), the largest study
to date of TKI discontinuation in CML." In this study
of 821 patients who had CML treated with frontine
imatinib, nilotinib, or dasatinib, who achieved at least
MR4 (BCR-ABL level <0.01% on the International

Although TKI discontin-

uation has several potential
theoretical advantages, ...
additional data are needed

to confirm the benefits
associated with this approach.

Scale), and who subsequently stopped TKI therapy, the
molecular recurrence-free survival rate at 2 years was
52%. Among the patients who received imatinib, a longer
duration of therapy (optimal, >5.8 years) and a longer
duration of MR4 before discontinuation were associ-
ated with an increased likelihood of sustained molecular
response after treatment discontinuation.

The relatively higher TFR rates observed in patients
initially treated with second-generation TKIs suggest that
second-generation TKIs may be preferred as initial ther-
apy for patients in whom eventual TKI discontinuation
would be particularly valued (eg, younger patients with
a longer life expectancy).!’ However, when one factors in
the number of patients with sufficiently deep molecular
responses for them to be candidates for TKI therapy
discontinuation, the incidence of molecular cure remains
relatively low, ranging from approximately 15% with
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imatinib to 25% to 30% with second-generation TKIs.
Although the use of second-generation TKIs certainly
increases the likelihood of obtaining a sufficiently deep
molecular response that TKI discontinuation can be con-
sidered, the use of these second-generation agents comes
at significant financial cost. It has been estimated that
frontline treatment with second-generation TKIs results
in an increased cost of $800,000 per quality-adjusted
life-year compared with generic imatinib treatment.'>"?
The financial burden associated with the frontline use
of second-generation TKIs should therefore be carefully
weighed against the marginal improvement in cure frac-
tion achieved with imatinib.

Potential Risks of TKI Discontinuation

Although there is certainly a high likelihood of TFR after
TKI discontinuation in patients with CML in whom
prolonged deep molecular responses have been achieved
with frontline treatment, several questions remain regard-
ing the feasibility of this approach in community practice.
Although TKI discontinuation was safe in these studies,
it is unclear whether results would be similar outside a
closely monitored clinical trial setting. Adherence to
consensus guidelines for molecular monitoring in CML is
imperfect in the community setting, and poor adherence
may correlate with inferior outcomes.'* Because most
patients who discontinue TKI therapy have a molecular
relapse in less than 6 months, close monitoring of BCR-
ABLI transcript levels is imperative for the rapid identifi-
cation of relapse and the reinitiation of TKI therapy. In all
the previously mentioned studies of TKI discontinuation,
highly experienced centralized laboratories were used for
the purpose of molecular monitoring. However, many
laboratories in the community are not able to produce
accurate and reliable molecular results comparable with
those obtained in these studies, which could lead to inap-
propriate patient selection for TKI discontinuation.
Although TKI discontinuation has several potential
theoretical advantages, especially a decrease in TKI-related
toxicity, additional data are needed to confirm the benefits
associated with this approach. The optimal criteria for
both discontinuing TKI and defining molecular relapse
to prompt TKI reinitiation are yet to be established.
Because of these unanswered questions, as well as the
relatively short follow-up of the discontinuation studies,
we continue to view TKI cessation for patients with CML
as investigational. We therefore recommend that TKI
therapy be stopped only in the context of a clinical trial.

Strategies to Increase CML Cure Rates

Although it is encouraging that some patients may be at
least functionally cured with long-term TKI therapy, alter-
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native strategies should be explored to increase the cure
fraction of patients with CML. These approaches should
focus on both inducing deeper molecular responses and
targeting the CML stem cell. Despite the presence of a
constitutively active BCR-ABLI kinase, these leukemic
stem cells may be quiescent, which renders them rela-
tively resistant to TKI therapy.”® The presence of resistant
leukemic stem cells partially explains why relapse occurs
rapidly in a substantial proportion of patients when TKI
therapy is stopped. It will be imperative in the future to
develop TKI-independent therapeutic approaches that
target the leukemic stem cell if the number of patients
with CML who can be cured is to increase.

The addition of pegylated interferon alfa-2b to
imatinib or dasatinib results in deep molecular responses
that compare favorably with those observed with either
TKI alone, suggesting that this approach may be useful
to increase the potential for TFR.'®"” Emerging data also
suggest that BCL-2 inhibitors such as venetoclax (Ven-
clexta, AbbVie/Genentech) in combination with TKIs
can enhance cytotoxicity and deplete CML stem cells.'®"
Studies of several other agents in combination with TKIs
are currently ongoing; these include hypomethylating
agents,” JAK2 inhibitors,”! and immune-based therapies
such as anti—programmed death 1 monoclonal antibodies
and dendritic cell vaccines.” The hope is that these novel
strategies will lead to deeper and more durable responses
than those achieved with TKI therapy alone and will
therefore facilitate functional cure in a higher proportion
of patients with CML.

Disclosures
The authors have no relevant conflicts to disclose.

References

1. Hochhaus A, Larson RA, Guilhot E et al; IRIS Investigators. Long-term
outcomes of imatinib treatment for chronic myeloid leukemia. N Engl | Med.
2017:376(10):917-927.

2. Gambacorti-Passerini C, Antolini L, Mahon FX, et al. Multicenter indepen-
dent assessment of outcomes in chronic myeloid leukemia patients treated with
imatinib. J Natl Cancer Inst. 2011;103(7):553-561.

3. Hughes TP, Ross DM. Moving treatment-free remission into mainstream clini-
cal practice in CML. Blood. 2016;128(1):17-23.

4. Rosti G, Castagnetti F, Gugliotta G, Baccarani M. Tyrosine kinase inhibitors
in chronic myeloid leukaemia: which, when, for whom? Nat Rev Clin Oncol.
2017;14(3):141-154.

5. Mahon FX, Réa D, Guilhot J, et al; Intergroupe Frangais des Leucémies
Myéloides Chroniques. Discontinuation of imatinib in patients with chronic
myeloid leukaemia who have maintained complete molecular remission for at least
2 years: the prospective, multicentre Stop Imatinib (STIM) trial. Lancet Oncol.
2010511(11):1029-1035.

6. Ross DM, Branford S, Seymour JE et al. Safety and efficacy of imatinib cessa-
tion for CML patients with stable undetectable minimal residual disease: results
from the TWISTER study. Blood. 2013;122(4):515-522.

7. Kantarjian H, Shah NP, Hochhaus A, et al. Dasatinib versus imatinib in
newly diagnosed chronic-phase chronic myeloid leukemia. N Engl ] Med.
2010;362(24):2260-2270.

8. Saglio G, Kim DW, Issaragrisil S, et al; ENESTnd Investigators. Nilotinib
versus imatinib for newly diagnosed chronic myeloid leukemia. N Engl | Med.

491

(%)
-+
«
o
o
P N_-
(<D)
-+
«
-]
(@]
O




(%)
-+
[
(@
o
| -
(D)
-+
o
>
(@
O

2010;362(24):2251-2259.

9. Rea D, Nicolini FE, Tulliez M, et al; France Intergroupe des Leucémies Myé-
loides Chroniques. Discontinuation of dasatinib or nilotinib in chronic myeloid
leukemia: interim analysis of the STOP 2G-TKI study. Blood. 2017;129(7):846-
854.

10. Mahon F-X, Richter J, Guilhot J, et al. Cessation of tyrosine kinase inhibitors
treatment in chronic myeloid leukemia patients with deep molecular response:
results of the Euro-Ski Trial [ASH abstract 787]. Blood. 2016;128(22).

11. Jabbour E. Chronic myeloid leukemia: first-line drug of choice. Am J Hematol.
2016;91(1):59-66.

12. Padula WV, Larson RA, Dusetzina SB, et al. Cost-effectiveness of tyrosine
kinase inhibitor treatment strategies for chronic myeloid leukemia in chronic
phase after generic entry of imatinib in the United States. / Natl Cancer Inst.
2016;108(7):djw003.

13. Chhatwal J, Mathisen M, Kantarjian H. Are high drug prices for hematologic
malignancies justified? A critical analysis. Cancer. 2015;121(19):3372-3379.

14. Goldberg SL, Chen L, Guerin A, et al. Association between molecular moni-
toring and long-term outcomes in chronic myelogenous leukemia patients treated
with first line imatinib. Curr Med Res Opin. 2013;29(9):1075-1082.

15. Holyoake TL, Vetrie D. The chronic myeloid leukemia stem cell: stemming the
tide of persistence. Blood. 2017;129(12):1595-1606.

16. Simonsson B, Gedde-Dahl T, Markevirn B, et al; Nordic CML Study Group.

Combination of pegylated IFN-02b with imatinib increases molecular response
rates in patients with low- or intermediate-risk chronic myeloid leukemia. Blood.
2011;118(12):3228-3235.

17. Hjorth-Hansen H, Stentoft J, Richter J, et al. Safety and efficacy of the com-
bination of pegylated interferon-0:2b and dasatinib in newly diagnosed chronic-
phase chronic myeloid leukemia patients. Leukemia. 2016;30(9):1853-1860.

18. Carter BZ, Mak PY, Mu H, et al. Combined targeting of BCL-2 and BCR-
ABL tyrosine kinase eradicates chronic myeloid leukemia stem cells. Sei Trans!
Med. 2016;8(355):355rall7.

19. Ko TK, Chuah CT, Huang JW, Ng KP, Ong ST. The BCL2 inhibitor ABT-199
significantly enhances imatinib-induced cell death in chronic myeloid leukemia
progenitors. Oncotarget. 2014;5(19):9033-9038.

20. Schnekenburger M, Grandjenette C, Ghelfi ], et al. Sustained exposure to
the DNA demethylating agent, 2’-deoxy-5-azacytidine, leads to apoptotic cell
death in chronic myeloid leukemia by promoting differentiation, senescence, and
autophagy. Biochem Pharmacol. 2011;81(3):364-378.

21. Gallipoli B, Cook A, Rhodes S, et al. JAK2/STAT inhibition by nilotinib with
ruxolitinib contributes to the elimination of CML CD34+ cells in vitro and in
vivo. Blood. 2014;124(9):1492-1501.

22. Held SA, Heine A, Mayer KT, Kapelle M, Wolf DG, Brossart P Advances in
immunotherapy of chronic myeloid leukemia CML. Curr Cancer Drug Targets.
2013;13(7):768-774.

492 Clinical Advances in Hematology & Oncology Volume 15, Issue 6 June 2017



(continued from page 489)

No, Treatment for CML Should Not Continue Indefinitely (cont)

of relapse, the next step for the coming decade will be to
address the question of CML cure.

CML as a Model Disease

CML is considered a representative model of cancer for
several reasons. The disease is characterized by the clonal
expansion of terminally differentiated myeloid cells origi-
nating from a leukemic stem cell. It presents as a chronic
myeloid disorder that most commonly progresses from
a chronic phase to an accelerated phase and then to a
myeloid/lymphoid blast crisis. The notion that the ini-
tiation and progression of cancer involve a combination
of stemlike cells together with a multistep acquisition of
molecular oncogenic events over time is now considered
key to oncogenesis."* However, the main reason for choos-
ing CML as a model relates to the discovery of a consti-
tutively active BCR-ABL tyrosine kinase, the functional
result of a reciprocal translocation between chromosomes
9 and 22 that generates the infamous Philadelphia chro-
mosome.>* Not only is BCR-ABL a cancer marker, it is
also the causative lesion in CML, a finding that led to
the development of the first TKI—imatinib.” Now, 15

In some patients with low
levels of detectable BCR-
ABL1, molecular remission
can be maintained without
treatment.

years later, studies from different centers and countries
have demonstrated that imatinib and second-generation
TKIs significantly improve the prognosis of patients with
the disease. Life expectancy for patients with CML is now
close to that of the healthy population.®” This achieve-
ment in the treatment of CML is an example of what
targeted therapy can accomplish in human malignancy,
but it also increases the importance of quality-of-life and
financial issues.

Cessation of Treatment in the Pre-TKI Era
Before the current millennium, allogeneic hematopoietic

stem cell transplant (HSCT) was the best way to produce
sustained remissions in eligible patients with CML owing
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to the graft-vs-leukemia effect.® Rather surprisingly, long-
term positive results on QRT-PCR testing for BCR-ABL
after transplant were reported, a finding that did not
automatically imply relapse inasmuch as no other signs of
disease recurrence were observed.®’ For patients who were
ineligible for allogeneic HSCT, alternative treatments
were limited to regimens based on interferon alfa and pal-
liative chemotherapy with agents such as hydroxyurea.'
Of note, in some patients treated with interferon alfa, an
optimal response was achieved at the cytogenetic level (ie,
a complete cytogenetic response) and in very rare instances
at a molecular level, defined as the absence of BCR-ABL
transcripts detectable on the QRT-PCR available at that
time.!! In these patients, discontinuation of interferon
alfa may not lead to disease relapse, although leukemic
cells with BCR-ABL expression remain detectable; fur-
thermore, discontinuation lowers the incidence of late,
sometimes unexpected drug-related adverse events.''
Despite the possibility of very rare late relapses, even in
patients with undetectable residual disease after allogeneic
HSCT and interferon alfa treatment, the concept of a
functional cure or an operational cure has been proposed.'

Cessation of TKls: A New Goal in CML Trials

It is necessary to achieve a very low level of sustained
residual disease before imatinib discontinuation can be
proposed. Each attempt to discontinue imatinib without
a deep and sustained response has been unsuccessful.
More than 10 years ago, we first reported that discon-
tinuation of imatinib in patients with a sustained deep
molecular response did not lead to relapse in half of the
selected patients.”” Then, STIM confirmed these pre-
liminary data in more than 100 patients with CML who
continued to have undetectable BCR-ABL. Molecular
recurrence was defined as positive RT-PCR results show-
ing a significant (10-fold or 1-log) increase on at least 2
consecutive assessments. With use of this definition, the
molecular recurrence-free survival rate was 38% at 60
months and remained unchanged at a median follow-
up of 77 months.'®"” On the other side of the world,
TWISTER (also known as the Australasian Leukemia
and Lymphoma CMLS trial) confirmed these results. This
study, whose design was similar to that of STIM, found
that the likelihood of a sustained deep molecular response
after imatinib discontinuation was approximately 40%."®
Then, the A-STIM study (According to Stop Imatinib)
demonstrated that loss of major molecular response—
rather than molecularly detectable disease—was a valuable
criterion for TKI resumption. This finding highlighted
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the fact that in some patients with low levels of detect-
able BCR-ABLI, molecular remission can be maintained
without treatment."

Euro-Ski is a large trial of more than 800 patients
representing a broader population. Patients in this study
must have received TKI therapy for at least 3 years and
maintained a deep (24-log) molecular response during
1 year before discontinuation. Preliminary reports have
shown that after 1 and 2 years without treatment, roughly
half of the patients are still in major molecular response.
A prognostic modeling analysis of patients treated with
imatinib showed that treatment duration has a signifi-
cant effect on the success of imatinib discontinuation, as
already suggested by STIM."%

Second-generation TKIs in frontline or second-line
therapy are associated with deeper and faster molecular
responses than imatinib. Second-generation TKlIs are
believed to allow a greater proportion of patients to be in
an optimal situation to stop TKI therapy. The feasibility
of TKI cessation following nilotinib or dasatinib discon-
tinuation also has been evaluated.?’ The results of several
second-generation TKI discontinuation studies have been
published recently and are very comparable with those
reported after imatinib cessation.?

The convincing results of all these studies have vali-
dated the concept of TFR, which has become the main
endpoint in clinical trials for CML. A consensus guideline
and an algorithm have emerged from the published and
unpublished results of ongoing studies that use TFR as a
main criterion of evaluation. We are clearly entering the
era of TFR, which CML advocacy groups consider to be
of the utmost importance.
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