
VOLUME10 SEPTEMBER20195

CONGRESS HIGHLIGHTS
SPECIAL EDITION

188

C. Schuermans, MD

Department of Clinical Hematology, GZA Hospitals, Sint Augustinus, Antwerp, Belgium.

Please send all correspondence to: C. Schuermans, MD, Department of Clinical Hematology, GZA Hospitals, Sint Augustinus, Oosterveldlaan 24, 

2610 Wilrijk, Belgium, Tel: (+32) 3 443 37 37, E-mail: christine.schuermans@gza.be

Conflict of interest: The author has nothing to disclose and indicates no potential conflict of interest.

CHRONIC MYELOID LEUKEMIA
MOST PREGNANCIES IN CML PATIENTS RESULT 
IN NORMAL CHILDBIRTH
Ekaterina Chelysheva presented the results of a multicenter 
retrospective and prospective observational study of concep-
tion/pregnancy in CML patients, which was initiated within 
the European LeukemiaNet (ELN) from February 2014 till 
present. A total of 305 pregnancy cases in 234 CML female 
patients from 15 centers of 13 countries worldwide were 
analyzed. Overall, 98% of patients were in chronic phase 
(CP) at the time of their diagnosis. In 21% of patients, CML 
was diagnosed during pregnancy and for the others the me-
dian time from CML diagnosis to pregnancy was 59 months 
(range 1-203). In 182 (71%) of 257 pregnancies with known 
data, patients conceived while on TKI: 77% under imatinib 
(IM) and 23% under a 2nd or 3rd generation TKI. 
TKIs were usually stopped early in 1st trimester (4-5 week of 
gestation), when the pregnancy was discovered. In 82 preg-
nancies, patients were treated during the 2nd-3rd trimester, 

after placental formation, until labor with IM: 33 (40% of 
cases), nilotinib (NIL): 8 (9%), interferon (IFN): 23 (28%,  
1 PEG-IFN), hydroxyurea: 6 (7%).  IM was used throughout 
pregnancy in 13 patients (16%). There was one case of  
leukaferesis. The outcomes of the 305 pregnancies were as 
follows: 234 labors (77%), 42 induced abortions (14%), 21 
spontaneous abortions (7%) and 8 ongoing pregnancies or 
unknown outcome (2%). Labor at full term happened in 
75% of the fully reported cases.
The number of born children in the fully reported labors 
was 233 (including twins). Congenital abnormalities were 
recorded in 4 (1,7%) cases and consisted of polydactyly (1), 
hypospadias (1) and non-closed foramen ovale of interatrial 
septum (2). None of the abnormalities were severe or life 
threatening and the relationship to TKI use was considered 
unlikely by physicians. Low birth weight was recorded in  
13 children with IM or NIL exposure at late pregnancy.  
The follow-up of all children was uneventful, with median 
age at follow-up of 5 years (range 2 months-17 years).

Highlights in myelodysplastic 
syndromes and myeloproliferative 
neoplasms

SUMMARY
At the EHA annual meeting of 2019, interesting new data with regard to myelodysplastic syndromes (MDS) 
and myeloproliferative neoplasms (MPN) were presented. For patients with high-risk myelofibrosis (MF) who 
have failed or are intolerant to ruxolitinib (rux) as well as for patients with higher risk MDS, the prognosis is 
poor and treatment options are few. There is still a large unmet medical need for these patient groups and 
new therapies are eagerly awaited. The same holds true for patients with advanced systemic mastocytosis 
(AdvSM). For this patient group very promising data about a new inhibitor of KIT D816V were presented.  
In contrast, most chronic myeloid leukemia (CML) patients have a much brighter outlook with the currently 
available tyrosine kinase inhibitors (TKI) treatments and some can even stop their TKI and have a durable 
treatment-free remission (TFR). A short update of the DASFREE and ENESTfreedom data will be discussed 
below. Some CML patients however do not reach their treatment goals and are waiting for new treatment 
options. Also data on pregnancy outcomes in CML patients were discussed. 
(BELG J HEMATOL 2019;10(5):188-94)
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As such, most pregnancies in CML patients resulted in nor-
mal childbirth with no increased rate of birth abnormalities 
in spite of TKI use at conception even if treatments were 
mostly early stopped at implant (4-5 weeks). The results  
in terms of conception/pregnancy may be valuable for the  
development of CML treatment schemes.1 As for now, it is 
still the safest to switch to Interferon before and during a 
pregnancy when CML therapy is needed. 

TREATMENT-FREE REMISSION (TFR) IS A 
POTENTIAL TREATMENT GOAL FOR PATIENTS 
WITH CML-CP
At EHA 2019, updated results of the DASFREE trial (dasa- 
tinib first line and beyond) and ENESTfreedom trial (nilo- 
tinib first line) were presented.2,3 Both trials demonstrated 
durability of the TFR, with 46% of all patients maintaining 
EFS in the DASFREE trial at 2 years and a TFR rate of 44.2% 
at 192 weeks in the ENESTfreedom trial.

LOW DOSE DASATINIB EFFECTIVE AND SAFE 
IN EARLY CML-CP
To deal with potential side effects of dasatinib, in particular 
pleural effusions and myelosuppression, the MD Anderson 
Cancer Center group previously reported dasatinib 50mg 
daily to be active and better tolerated than the approved 
100mg daily dose.4 Updated results after a median follow-up 
of 18 months continue to support dasatinib 50mg daily as 
an effective and safe dose for early CML-CP. At 3 months, 
96% of patients treated with 50mg of dasatinib achieved an 
early molecular response (BCR-ABL PCR ≤10%). Median 
time to CCyR was 4.6 months (time to MMR 6.0 months, 
MR4.0 11.4 months and MR4.5 12.2 months). Eighteen patients 
had treatment interruption, of which four because of pleural 
effusion. Four patients had their dasatinib dose increased to 
100mg because of a lack of CCyR at 6 months and three  
patients because they failed to obtain a MMR at 12 months. 
None of the patients transformed or died.5

PROMISING DATA WITH ASCIMINIB IN TKI 
RESISTANT OR INTOLERANT CML
Despite the success of TKIs in the treatment of CML, up to 
35% of patients discontinue their TKI due to intolerance or 
develop resistance and therefore this remains a key area  
of unmet clinical need. Asciminib (formerly ABL001) is a 
potent and selective allosteric inhibitor of ABL1 that binds 
to the myristoyl binding pocket of ABL1 to hold BCR-ABL1 
in an inactive conformation. The combination of asciminib 
with ATP-competitive TKIs showed cooperativity in pre- 
clinical studies and may provide more potent BCR-ABL1  
inhibition and prevent emergence of resistance mutations. 

In an ongoing phase I study (NCT02081378), asciminib 
monotherapy demonstrated clinical activity and good safety/
tolerability in CML patients, including those with the T315I 
mutation.
At EHA 2019, results of a phase I combination study were 
presented in which patients with CML in CP or accelerated 
phase (AP) and resistance or intolerance to ≥2 prior TKIs 
received asciminib in combination with IM. The combination 
showed promising preliminary efficacy and a good safety 
profile in these patients. Based on overall efficacy, safety and 
PK data from this study, asciminib doses of 40 and 60 mg 
QD were selected for further study in an ongoing phase II 
trial (NCT03578367) of asciminib add-on to IM in patients 
not achieving deep molecular response with IM.6

In a second phase I study (NCT02081378), patients were 
treated with asciminib plus nilotinib (NIL) or dasatinib 
(DAS). Participants had CML in CP or AP and resistance  
or intolerance to ≥2 prior TKIs. Also in this study the com-
bination of asciminib with a TKI (NIL or DAS) showed  
promising preliminary efficacy and a good safety profile. 
These combinations may therefore be further explored in 
clinical trials.7

OTHER MYELOPROLIFERATIVE 
NEOPLASMS 
MYELOFIBROSIS
Anemia is common in myelofibrosis (MF) and the currently 
available treatment options are unsatisfactory. Anemia is not 
improved, and often initially worsened, by ruxolitinib (RUX). 
One way to deal with this could be to ‘start low and go slow’. 
Cervantes et al. evaluated the safety and efficacy of an alter-
native RUX dosing regimen in patients with MF and anemia 
(Hb <10g/dL), namely a starting dose of 10 mg BID for  
12 weeks and gradual up-titration. The new dosing was  
efficacious and had safety and efficacy results comparable to 
previous RUX trials. These results indicate that anemia early 
after starting rux does not preclude splenic and sympto- 
matic responses.8

Another way to tackle anemia in MF could be the addition 
of another agent to the treatment with RUX. Thalidomide 
(THAL) is an immunomodulatory agent, which has demon-
strated improvements in anemia and thrombocytopenia in 
patients with MF. Rampal et al. examined whether the com-
bination of RUX and THAL could result in improvement  
in both disease- and therapy-related cytopenias, as well as  
improve overall disease response in patients with MF.
In this phase II study, 24 patients who had received previous 
RUX monotherapy for at least 3 months and achieved less 
than a partial response (PR) per IWG criteria had THAL 
50mg daily added to their treatment. A significant increase 
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in platelet count was observed by cycle 3 of therapy compared 
to baseline. An increase in Hemoglobin (Hb) was observed 
over successive cycles of combination therapy. Treatment 
was well tolerated. Reductions in spleen size and symptom 
burden were also observed.9

Stegelman et al. investigated the combination of RUX plus 
pomalidomide (POM) in MF with anemia. Patients 1-40 
(cohort 1) were treated with RUX (10 mg BID) plus low-dose 
POM (0.5 mg QD), while patients 41-90 (cohort 2) received  
a step-wise dose increase of POM after 3 and 6 cycles (0.5 
-> 1 -> 2 mg QD). 
Sixteen patients of cohort 1 (40%) were on treatment for more 
than 24 cycles and their mean Hb increased continuously 
from 8.7 g/dl at baseline to 9.8 g/dL at end of cycle 18 and 
sustained thereafter at 9.7 g/dL until the end of cycle 30 
(Figure 1). In cohort 2, 6/19 patients (31%) reached cycle 12 
and continued treatment afterwards. As such, this combina-
tion treatment proved to be safe and feasible in patients with 
poor-risk MF and resulted in an objective anemia response 
rate of 18% with RUX plus low-dose POM in cohort 1. Notably, 
40% of patients showed a long-lasting stabilization of their 
disease with sustained improvement of Hb and quality of life.10

Lastly, Bose et al. reported on a phase II study evaluating  
the efficacy and safety of sotatercept in anemic subjects 
with MF, alone and with RUX (ClinicalTrials.gov Identifier: 
NCT01712308). Sotatercept is a first-in-class, activin recep-
tor IIA (ActRIIA) “ligand trap” that sequesters ligands that 
bind to the ActRIIA, some of which inhibit terminal ery-
thropoiesis. Seven of 20 (35%) evaluable subjects in the  
sotatercept-only cohort responded. The median time to  
response in the monotherapy cohort was 21 (range, 7-22) 
days and the median duration of response was 12 (range, 

4-39+) months. In the combination cohort, of the 13 evalu-
able subjects, 3 responded: the three responses began at 7, 
14 and 140 days, and are ongoing at 17+, 18+ and 30+ 
months. Sotatercept was well tolerated and most adverse 
events (AEs) were grades 1 or 2. Sotatercept improves anemia 
of MF, both when given alone and in subjects receiving rux.11

Patients with MF who fail or are intolerant to JAK inhibitors 
( JAKi) have limited treatment options. Studies regarding 
possible additional therapeutic approaches presented at  
this EHA meeting include another JAK-inhibitor (fedra- 
tinib), the telomerase inhibitor (imetelstat), an anti-fibrosis 
agent (PRM-151), a BET-inhibitor (CPI-0610), a LSD1-inhi-
bitor (IMG-7289), and anti-CD123 therapy (Tagraxofusp or 
SL-401).
Fedratinib (FEDR) is an oral, selective inhibitor of wild- 
type and mutant JAK2. The published JAKARTA-2 study 
demonstrated a ≥35% spleen volume reduction in 55% of 
efficacy eligible FEDR-treated patients who were resistant or 
intolerant to RUX per investigator assessment. Here, data 
were presented in a cohort of patients who met more stringent 
criteria of RUX failure. In this cohort, data were markedly 
similar and efficacy was confirmed in the sensitivity analysis.12

Imetelstat is a telomerase-inhibitor. In a phase II study of 
imetelstat (2 doses) in JAKi-relapsed/refractory (R/R) Int-2 
or High-Risk MF (MYF2001; NCT02426086), spleen volume 
reduction and total symptom score improvements and a  
median OS of 29.9 months (95%CI: 22.8-NE) were observed 
in the 9.4 mg/kg arm.13 Kuykendall et al. further assessed the 
potential overall survival (OS) benefit of imetelstat. To this 
end, patients treated with 9.4 mg/kg in MYF2001 were com-
pared to a closely matched patient population from real-world 
data (RWD), treated contemporaneously. The median OS 
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FIGURE 1. Mean haemoglobin level over time in 40 patients of cohort 1 treated with ruxolitinib 10 mg twice daily plus poma-

lidomide 0.5 mg once daily.10
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was 30.69 months (95%CI: 25.2-not estimable) with imetel-
stat vs. 12.04 months (95%CI: 9.5-16.6) with BAT (HR:0.33; 
95%CI: 0.18-0.61; p=0.0003), with 12 months OS rates of 
85% and 52%, respectively and 24 months OS rates of 66% 
and 24%, respectively.
These analyses show that treatment with imetelstat was  
associated with a lower risk of death compared to BAT in 
closely matched patients with Int-2 or High-Risk MF after 
JAKi failure. Despite the limitations of such comparative 
analyses, these data suggest favorable OS of imetelstat treat-
ment in this very poor-prognosis population and warrants 
further evaluation.14

Interesting data in this setting were also presented on single 
agent therapy with PRM-151, a recombinant human pen-
traxin-2 molecule, which prevents and reverses fibrosis in 
animal models of MF, CPI-0610, a BET inhibitor which  
interferes with key oncogenic pathways, and monotherapy 
with IMG-7289, an inhibitor of a lysine-specific demethyl- 
ase.15,16,17 They all appeared to be well tolerated and showed 
promising efficacy data in this poor prognosis patient group.
Finally, for this indication, the phase I/II trial with Tagraxo-
fusp (NCT02268253) studies targeted therapy directed to 
CD123. CD123 is expressed on a variety of malignancies, 
including some MPNs (including MF). In total, 23 patients 
with MF who were relapsed, refractory, or unable to tolerate 
JAKi were enrolled. In this group of patients Tagraxofusp 
demonstrated single agent activity, with a predictable and 
manageable safety profile. Enrollment continues and more 
data are awaited in the future.18 This agent is also under  

investigation in the treatment of chronic myelomonocytic 
leukemia, see below in this text. 
Patients with post-MPN AML have a dismal prognosis and 
new therapies are needed. Decitabine (DAC) is widely used 
in patients with accelerated and blast phase MPN. Previously, 
single-agent activity of RUX in patients with post-MPN AML 
was shown.19 Now the efficacy and safety of combined RUX 
and DAC was evaluated in patients with post-MPN AML. 
Results of this phase I/II study were reported by Bose et al. 
RUX plus DAC was safe and effective in inducing responses 
at the doses tested, but responses are short-lived and survi-
val remains poor (Figure 2). Some patients however were able 
to proceed to potentially curative allo HCT.20

CHRONIC MYELOMONOCYTIC LEUKEMIA
Patients with chronic myelomonocytic leukemia (CMML) 
have poor outcomes, with approximately 6-7 months of  
median OS in the relapsed/refractory setting. Splenomegaly 
is a major cause of morbidity, is a poor prognostic factor  
and has emerged as a potential therapeutic target in CMML.  
Given the expression of CD123 in CMML, tagraxofusp  
represents a rational therapeutic approach in this disease. 
At EHA 2019, a study was presented in 20 patients with 
CMML (CMML-1 [N=12]; CMML-2 [N=8]) who were treated 
with tagraxofusp, including 18 in the relapsed/refractory set-
ting. Hypomethylating agents (HMAs) were the most com-
monly administered prior drugs (NCT02268253). 100% 
(10/10) of patients with baseline splenomegaly had a spleen 
response by physical exam. Three patients treated with  
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FIGURE 2. Survival outcome of combined ruxolutinib and decitabine in patients with post-MPN AML.20
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tagraxofusp achieved bone marrow complete responses 
(BMCRs), including one patient who was bridged to stem 
cell transplant in remission on tagraxofusp. A registrational 
trial is planned.21

SYSTEMIC MASTOCYTOSIS
Advanced Systemic Mastocytosis (AdvSM) is a life-threatening 
disease of neoplastic mast cells (MCs), driven by the KIT  
D816V mutation in the majority of cases, leading to organ 
damage and decreased overall survival (OS). A number of 
clinical, serological, cytomorphological, immunological and 
molecular parameters have been reported to be of prognostic 
significance in patients with AdvSM.
Jawhar et al. now presented a new risk score for AdvSM, 
which integrates both clinical and molecular predictors.  
The proposed mutation-adjusted risk score (MARS) was 
subsequently validated in an independent cohort of 383  
AdvSM patients derived from several centers within the  
European Competence Network on Mastocytosis (ECNM).
Where the WHO classification remains the pivotal diag- 
nostic and prognostic tool for subtyping of SM into indolent 
SM and AdvSM, the MARS is a WHO-independent and 
complementary tool for the heterogeneous cohort of patients 
with AdvSM. It defines three risk groups based on a five- 
parameter prognostic score which may improve upfront treat-
ment stratification for these rare hematologic neoplasms.
The five independent predictors of survival are: age > 60 years, 
hemoglobin < 10 g/dL, platelets < 100 x 109/L, presence  
of one high molecular risk gene mutation (i.e., in SRSF2,  

ASXL1, and/or RUNX1), and of ≥ 2 high molecular risk gene 
mutations. A weighted score of one is assigned to age > 60 
years, hemoglobin < 10 g/dL, platelets < 100 x 109/L, and 
S/A/R 1 mutation, whereas a score of two was assigned to 
S/A/R≥ 2 mutations. The MARS distinguishes 3 risk groups: 
low-risk (0 to 1 score), intermediate risk (score of 2) and  
a high-risk (3 to 5 score), with median OS not reached,  
3.9 years (95%CI: 2.1-5.7 years) and 1.9 years (95%CI:1.3-
2.6 years) (P <0.0001), respectively. The MARS was also  
predictive for leukemia-free survival (P < 0.0001).22

Among AdvSM patients, those with mast cell leukemia 
(MCL) or with co-mutations in SRSF2, ASXL1 and/or RUNX1  
(S/A/R) exhibit especially poor survival. Avapritinib is a  
potent and selective investigational tyrosine kinase inhibitor 
of KIT D816V, that has shown robust activity in patients 
with AdvSM.
EXPLORER is a phase I study designed to determine the 
recommended phase II dose, safety profile, and preliminary 
efficacy of avapritinib in patients with AdvSM. Adults with 
AdvSM and other refractory myeloid malignancies received 
avapritinib orally, once daily, starting at 30 mg up to 400 mg 
daily. The overall response rate (ORR) by subtype was 90% 
in aggressive SM (ASM), 71% in SM with associated hemato-
logic neoplasm (SM-AHN), and 100% in MCL. The median 
duration of response (DOR) was not reached, with a 12-month  
DOR rate of 76%, at a median follow up of 14 months. 
The median OS has not been reached among the 60 patients 
with AdvSM. The one-year OS rate in AdvSM subtypes was 
96% (ASM), 77% (SM-AHN), and 100% (MCL) (Figure 3).
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Avapritinib has thus shown high activity with durable res-
ponses in this phase I study, and median OS was not reached 
in AdvSM, including in those with MCL, prior midostaurin 
treatment, and S/A/R high molecular risk genotype. These 
findings support further evaluation of avapritinib in patients 
with AdvSM.23

MYELODYSPLASTIC SYNDROME
LOW-RISK MDS
There are limited treatment options for red blood cell (RBC) 
transfusion dependent (TD) LR (IPSS Low/Int-1) MDS patients 
who are relapsed/refractory to erythropoiesis stimulating 
agents (ESAs.) Preliminary results show that imetelstat, a 
telomerase inhibitor, is an effective treatment in LR-MDS 
patients, inducing durable transfusion independency (TI).24

Updated efficacy data with a median follow-up of 12.1 
months in 38 LR non-del(5q) MDS patients, R/R to ESA and 
LEN/HMA naive from the open-label, single-arm Part 1 of 
IMerge (NCT02598661) show that in these high RBC trans-
fusion burden patients single-agent imetelstat yielded 8-week 
TI rate of 45%, with a median duration of 8.5 months (range 
1.8-32.4). The 24-week TI rate was 26%. Erytrhoid hemato-
logic improvement rate was 68%.
These data support Part 2 of IMerge, a phase III placebo- 
controlled, randomized portion of the study, expected to 
open mid-2019.

HIGH-RISK MDS
During this EHA meeting Prof. Dr. Lionel Adès talked about 
the treatment of high risk MDS (HR-MDS) after hypomethyl-
ating agents (HMAs). For most patients with HR-MDS who 

are no candidates for intensive treatment, treatment with 
HMA is the way to go. HMA however is not a curative option 
and after HMA failure, prognosis is dismal with a median 
OS of only six months.26 For these patients second line the-
rapy is an unmet medical need. Because of the promising 
results with CPX-351 (a dual-drug liposomal encapsulation 
of cytarabine and daunorubicin at a fixed 5:1 synergistic 
molar ratio) in elderly AML patients, there are several trials 
ongoing in Europe in MDS patients. One trial, the Paloma 
trial looks at CPX-351 as first line in high risk MDS but  
there is another trial ongoing to determine the efficacy of 
CPX-351 as second line treatment after azacytidine (AZA) 
failure. Results of these studies are still awaited. 
For this patient group (higher-risk MDS patients who have 
failed HMA therapy) the following study results were pre-
sented at this EHA-meeting:  
Petrone et al. presented a phase II study of oral rigosertib  
(a novel styryl benzyl sulfone) combined with AZA in  
patients with HR-MDS and found that this combination  
demonstrated efficacy in HMA-naive patients. The combina-
tion also markedly improved hematopoiesis, reduced blasts 
in HMA-failure patients and was well-tolerated in repetitive 
cycles for 25+ months. Risk mitigation strategies reduced 
urinary AEs in the expansion cohort. A pivotal phase III 
trial is planned in an HMA-naive patient population.27

DSP-7888 is a Wilms’ tumor 1 (WT1)-based cancer vaccine. 
WT1 is constantly expressed in the leukemic cells of acute 
leukemia and MDS, and is considered a prominent thera-
peutic target for MDS. Results of an uncontrolled, open-label, 
multicenter phase I/II clinical trial, which was designed  
to determine the recommended dose (RD) of DSP-7888  
and evaluate its safety and clinical activity in patients  
with HR-MDS after AZA treatment failure, were presented 
(NCT02436252). DSP-7888 was tolerable and showed signs 
of clinical activity in patients with HR-MDS; those who had 
a positive immune response showed a significantly longer 
OS than those who were negative (Table 1).28

Mutations in isocitrate dehydrogenase 1 (IDH1) occur in 
~4% of patients with myelodysplastic syndrome (MDS) and 
have been linked with increased transformation to acute 
myeloid leukemia (AML). Ivosidenib (IVO; AG-120) is an 
oral inhibitor of the mutant IDH1 protein (mIDH1) that is 
approved for the treatment of adults with mIDH1 relapsed 
or refractory (R/R) AML. Results from a phase I study were 
presented (NCT02074839).
IVO monotherapy was well tolerated and induced durable 
remissions and transfusion independence in patients with 
mIDH1 R/R MDS: in 12 patients the ORR was 91.7% and 
the CR rate (41.7%).29

Lastly, results were presented from a retrospective study of 

TABLE 1. Clinical activity of DSP-7888 in patients 
with higher-risk myelodysplastic syndromes.28 

Higher Risk (HR)-Myelo- 
dysplastic Syndromes (MDS)

N (%) Median overall
survival (OS),

months (90% CI)

p value*

Immune 
response
   Positive
   Negative

29 (78.4)
8 (21.6)

10.25 (7.6-16.3)
4.94 (2.6-8.8)

0.0045

Total 37 9.43 (7.3-13.6)

*Log rank test
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real life data of response to AZA in patients with MDS and 
AML with TP53 mutations. Although a retrospective analysis 
on a small patient number was performed, the observation 
of Ganster et al. supports the suggestion that patients with 
TP53 mutations not only respond to decitabine, but also to 
AZA. Even though response is not persistent, treatment with 
AZA could gain survival time, postpone progression and 
bridge the interval until transplantation.30
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