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Program 16th Post-ASH meeting

Chairmen: R. Schots (UZ Brussels) & M-Ch. Vekemans (UCL)

13:30 Registration

14:00 Welcome

14:05 The best from ASH 
 Y. Beguin (ULg) 

14:30 Myelodysplastic syndrome
 M-Ch. Vekemans (UCL)

14:50 Multiple Myeloma 
 J. Caers (ULg) 

15:10 CML/CMP
 G. Verhoef (UZ KUL)

15:30 Coffee break

16:00 Lymphoma
 A. Bosly (UCL Mt Godinne) 

16:30 Thrombosis/Hemostasis
 C. Van Geet (UZ KUL)

17:00 Acute leukemia
 Z. Berneman (AZ Antwerpen)

17:30 Chronic Lymphatic Leukemia
 D. Mazure (UZ Gent)

17:50 Drinks
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Introduction
Myelodysplastic syndromes (MDS) are a heterogeneous 
group of neoplastic stem cell disorders characterized by 
ineffective hematopoiesis with resultant cytopenias, a 
variable tendency to progress to acute myeloid leukemia 
and a common pathological phenotype characterized by 
‘dysplasia’.

Biology
The molecular basis of MDS has recently been elucidated 
by means of massive parallel sequecing studies. About 90% 
of MDS patients carry ≥ 1 oncogenic mutation, two thirds 
of them being found in individuals with normal karyotype. 
Recurrent mutations involve different pathways including 
RNA splicing, DNA methylation and chromatin 
modification, transcription regulation, DNA repair, signal 
transduction and the cohesin complex. Only a few genes 
are consistently mutated in ≥10% MDS patients. Mutations 
are powerfully associated with clinical features, 5 of them 
-TP53, EZH2, RUNX1, ASLX1, ETV6- being independent 
predictors of survival, and individual lesions are associated 
with specific clinical phenotypes, such as del5q in the 5q 
syndrome and SF3B1 in RARS.

Diagnosis
MDS are diagnosed by cytology, with consideration of the 
degree of dysplasia, percentage of blasts in the blood and 
bone marrow, and on a cytogenetic basis as recommended 
by the WHO classification. Chromosomal analysis is 
necessary for prognostication. Flow cytometry has become 
part of the recommended diagnostic work-up of MDS and 
should be part of the next WHO-classification.

Prognosis
Outcome of MDS depends on the interaction of disease-
related factors and host-related factors. Among several new 
prognostic models, the revised International Prognosis 
Scoring System (IPSS-R) enables more accurate prediction of 
the course of the disease by dividing patients into a number 
of low- and high-risk groups, taking into account additional 
less common karyotype abnormalities, myeloblast percentage 
and magnitude of each lineage cytopenia. Disease–related 
molecular abnormalities such as somatic mutations that have 
prognostic value and are likely to be incorporated into newer 
prognostic models in the near future.

Treatment
Treatment is established on an individualized, risk-adapted 
basis. Aside from transfusion therapy, therapies include iron 
depletion for low-risk (LR) patients, lenalidomide for LR 
patients with del5q, and 5-azacytidine (AZA) for high-risk 
(HR) patients. HR patients without major co-morbidities can 
be offered stem cell transplantation (SCT), the cure rate 
ranging from 30-50%. However, in HR MDS, AZA only 
moderately improves survival. Prognosis after AZA failure is 
very poor, and patients with complex karyotype have a 
very poor outcome irrespective of treatment including allo-
SCT. In LR MDS, some patients have a poor prognosis. Only 
50% of non del5q MDS respond to ESA and 65% of del5q 
MDS respond to lenalidomide, for limited period of time. 
Efforts are made to maximize the use of available 
treatments, eventually in a “pick a winner approach”, and 
develop new drugs such as HDAC inhibitors, new chemo- 
or immunotherapeutic agents, signal transducers and TPO 
receptors agonists.

M.C. Vekemans
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Multiple myeloma (MM) is a hemato-oncological disease, 
and in recent years, overall survival of patients has been 
significantly increased. Improvement of treatment results is 
connected not only to the introduction of autologous 
transplantation of hematopoietic cells into the treatment 
strategy for younger patients in the 90s but also to the 
introduction of new beneficial drugs into clinics, such as 
bortezomib, thalidomide and lenalidomide in the first 
decade of this century. These new drugs have repeatedly 
proven their high treatment efficacy in all age groups of 
patients, in primotherapy as well as refractory disease. 
There are also newer drugs currently under investigation, 
such as new proteasome inhibitors (carfilzomib, MLN9708 
and other oral proteasome inhibitors) and other 
immunomodulatory drugs (pomalidomide) with the aim to 
improve or maintain treatment effects and decrease 
unfavorable effects. The association of these new agents 
with known agents such as cyclophosphamide, thalidomide 
or dexamethasone are currently investigated in front-line 
treatment, as part of maintenance strategies and at relapse. 
Optimization of dosage in combination with other drugs 
and the length of treatment have been clarified for these 
agents. Current dosage levels are different from recorded 
dosages in registration studies which in certain cases led to 
common or higher level of side effects than is acceptable 
and influencing influence the quality of life of patients after 
successful treatment. For elderly patients, the assessment of 
frailty is crucial before choosing the correct drug regimen. 
However, optimization of efficient drugs is a never ending 
process that waits for each new efficient drug, for example 
carfilzomib and pomalidomide in the near future.
A variety of new drugs are being tested in clinical studies at 
phases I/II. In MM treatment, modern target therapies are 
being tested, such as monoclonal antibodies against CD38 
(daratumumab and SAR650984) and CD138 (Indatuximab 
Ravtansine), kinase inhibitors (Akt-inhibitor afuresertib, Pim 
Kinase Inhibitor LGH447) or inhibitors of other target 
molecules connected to one of the signaling pathways 
important for malignant cells (inhibitor of kinesin spindle 
protein: filanesib) and finally immunotherapies that involve 
vaccination (MAGE-A3, MUC1) or modification of immune 
cells (CAR engineered T-cells/NK-cells). Treatment results of 
this group of drugs and strategies are encouraging; we 
hope that they can ameliorate patients responses and 
survival in the future.

Current Landscape of Multiple Myeloma Management
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The first part will focus on chronic Myeloid leukemia (CML): 
update of randomized studies, monitoring 
recommendations, discontinuation of tyrosine kinase 
inhibitors and best therapeutic approach for a particular 
patient with newly diagnosis of CML in chronic phase.

In the ENEST trial (updated data based on 5 y of follow up 
and presented by Saglio et al, abstract 92) patients were 
randomized between frontline nilotinib (400 mg, BID, 300 
mg BID or imatinib (400mg).

The results confirm that nilotinib resulted in superior rates of 
cytogenetic and molecular remission with a lower rate of 
progression compared to imatinib. The lower risk of 
transformation had not translated in a survival advantage. 
A concern is the occurrence of vascular events (peripheral 
arterial occlusive disease, coronary artery and 
cerebrovascular disease, as well as hyperglycemia and 
hypercholesterolemia in both nilotinib arms. Most of these 
patients had multiple risk factors for vascular disease. See 
also abstract 653, Cortes et al. DASISION 4-Year Follow-up 
Continues to Show Superior Efficacy of Dasatinib vs 
Imatinib as Frontline Therapy for CML).

Preclinical and clinical in vitro studies showed that nilotinib 
exerts direct pro-atherogenic and anti-angiogenic effectis 
with multiple effects on vascular endothelial cells and other 
perivascular cells (abstract 257). These effects may explain 
the nilotinib-induced vasculopathy in CML.

One of the education programs updated the current 
monitoring recommendations (Oehler, Hematology, page 
176) and recommended testings for disease monitoring. 
Most important, for an optimal response at 3 months a 
partial cytogenetic remission is now required and a 
complete cytogenetic response at 6 months. In addition 
RQ-PCR-IS is already introduced at 3 months (optimal 
response BCR-ABL-1 IS<10%) and at 6 months (optimal 
response BCR-ABL-1 IS<1%). European LeukemiaNet 
recommend not to change at 3 months in case of warning 
(BCR-ABL-1 IS>10%, Ph+65-95%), only in case of a failure 
(No CHR or Ph+>95%) but repeat all tests monthly. Patients 
with dose interruption/reduction of TKI in the first 3 months 
are less likely to obtain an optimal response at 3 months 
and are more likely to require a change of drug in the 
longer term and therefore require close observation during 
the first year (Apperley, abstract 93). Another interesting 
presentation reported on the individual reduction of BCR-
ABL transcripts at 3 months (slope of the curve), allowing a 
more precise prediction for the individual patient at 3 
months compared to the 3-months 10% BCR-ABL-IS 
(Hanfstein, abstract 253).

An update of the STIM1 study was presented by Mahon 
(abstract 255). Imatinib was discontinued in patients 
(n=100) with a deep molecular remission for at least 2 
years Median follow up is now 50 months. 61 patients met 
the definition of a molecular relapse (61%). All patients 
were sensitive to TKI rechallenge. Among the initial 38 
patients alive who are in DMR without treatment, the 
median follow up is 54 months. The savings within the STIM 
trial were estimated at 5.5 millions of Euros.

Hughes et al (Education Program, Hematology 2013, page 
168) discussed the different treatment options in patients 
with a newly diagnosis of CML. Because none of the 3 
available TKIs have shown a clear survival advantage, 
imatinib as well as nilotinib and dasatinib represent 
reasonable choices. Whatever the first choice of TKI is 
made, treatment failure of intolerance must be recognized 
early because a prompt switch to another TKI provides the 
best chance of achieving optimal response. However, in 
certain circumstances, one TKI may be a better choice. For 
example, in young patients maximizing the prospect of 
survival and improving treatment free remission is often the 
main goal of therapy. If a young patient or a Sokal high-risk 
patient had no comorbidities, nilotinib or dasatinib may be 
preferred, although their advantage over imatinib in this 
setting remains to be proven. In the case of comorbidities, 
imatinib may be the preferred choice with aggressive 
triggers (BCR-ABL-1 IS<10% in two consecutive tests at 3 
months, >1% at 6 months, >0.1% at 12 months) to switch 
to more potent TKIs instead of increasing the dose of 
imatinib. Cortes et al (abstract 95) reported the results of a 
randomized trial that compared the effects of imatinib dose 
escalation with those of switching to nilotinib in patients 
who experience a suboptimal response to frontline imatinib. 
A switch to nilotinib vs imatinib dose escalation resulted 
higher rates of response.

Myeloproliferative neoplasms (MPN):
Many patients with BCR-ABL negative MPN carry a JAK2 
mutation (V617F or exon 12). Additional mutations have 
been identified in patients with or without JAK2 mutation 
(MPL, TET2, DNMT3A). However, no specific molecular 
marker has been identified in the remaining 30-45% of 
patients. Two late-breaking abstracts now solve this puzzle 
and identify mutations in a specific gene in the majority of 
patients with MPN who have not mutated in JAK2 or MPL 
(Thorsten et al, paper LBA-1; Nangalia et al, paper LBA-2). 
They both identify recurrent mutations in the gene encoding 
calreticulin (CALR) using different approaches. The CALR 
mutations were exclusively seen in patients with essential 
thrombocythemia or primary myelofibrosis and were never 
observed in patients with polycythemia vera or in patients 

Chronic myeloid leukemia and myeloproliferative neoplasms
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with JAK2 or MPL mutations. This new mutation will 
potentially be used as a diagnostic test and might also 
guide therapeutic decision-making.

Gotlib (Education Program, Hematology 2013, page 529) 
discussed the different treatment options in myelofibrosis, 
especially the studies of JAK inhibitors. Mesa et al. (abstract 
396) reported on the 3-year update from the COMFORT-1 
study with Ruxolitinib in patients with myelofibrosis. After a 
median follow up of 149 weeks, reduction in spleen volume 
and improvements in symptoms and QOL measures were 
sustained. Overall survival favored patients originally 
randomized to ruxolitinib compared with those originally 
randomized to placebo. One of the other JAK inhibitors, 
Fedratinib showed promising results (Pardanani et al, 
abstract 393), also in patients previously treated with 
Ruxolitinib (Harrison et al, abstract 661). However, recently 
Sanofi ended all trials because of serious, unexpected cases 
of Wernicke’s encephalopathy. One of the “on-target” 
effects of Ruxolitinib is anemia, because of the dependency 
of erythropoietin receptor or signaling via the JAK2 tyrosine 
kinase. Momelotinib has garnered interest because of its 
erythoid-remitting activity (Villeval et al, abstract 2851). 
Momelotinib was tested in a murine model of human PMF. It 
reduced the anemia associated with the development of 
myelofibrosis, as reported during clinical trials of patients 
suffering from MF. Furthermore, Momelotinib, as expected 
from a JAK1/2 inhibitor reduced splenomegaly, 
thrombocytosis and leukocytosis associated with the 
disease. Improvement of anemia was associated with an 
increase in RBC, erythroid precursor and progenitor cells 
suggesting that momelotinib stimulates the early stages of 
erythropoiesis. Further experiments are in progress to 
investigate whether changes in levels of cytokines known to 
positively or negatively effect erythropoiesis are seen. 
Regulation of iron metabolism, which could account for the 
improvement of anemia induced by momelotinib is also 
being investigated.

For results of other JAK inhibitors/treatment modalities: seen 
abstract 394,395,663,664,665 an 666).
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One more time, many important advances in the knowledge 
and the treatment of lymphoma were presented in New 
Orleans during 2013 ASH meeting.

Hodgkin lymphoma (HL): in localized HL, radiotherapy has 
still a role.
Two prospective randomized trials (EORTC/LYSA/FIL and 
UK) showed that omission of radiotherapy after negative 
early FDG-PET scan will slightly increase the rate of 
recurrence (~ 5 %) but probably not affect survival (Johnson 
Educ). Novel therapy for HL (Younes Educ.) are brentuximab 
vedotin, very effective in post ASCT relapse but also in first 
line and can eventually replace vincristine and bleomycin in 
BEACOPP regimen (von Tresckow # 637) and epigenetic 
therapy with HDAC inhibitor. Panobinostat combined with 
ICE chemotherapy is effective in R/R cHL (Oki # 252).

Indolent non Hodgkin Lymphoma (iNHL): targeting B cell 
receptor signaling is one of the most important ways of 
clinical research in iNHL.
Ibrutinib (BTK inh) was tested in 63 pts with Waldenström 
disease in at least second line : a major response rate of 57 
% was obtained (Treon # 251).
Idelalisib (PI3Kinase inh) (fig 1) was tested in a phase II trial 
in 125 iNHL cases refractory to alkalating agents and 
rituximab. ORR was 57 % with 6 % CR ; 90 % had 
improvement in lymphadenopathy and the median DOR 
was 12.5 months. Diarrhea and neutropenia were the most 
adverse events (grade³ 3 in 13 % and 27 % respectively) 
(Gopal # 85).
Lenalidomide with rituximab (R2) without chemotherapy is 
very effective in iNHL with ORR of 74 % - 100 % and CR of 
44 % - 61 % respectively in R/R or untreated pts (Yamshon 
#244).
R2 in mantle cell lymphoma (untreated) obtained 87 % ORR 
and 57 % CR (Ruan # 247).
R2 + CHOP in high burden FL, in 80 untreated pts, 
obtained an ORR of 94 % and a CR of 74 %. R2 CHOP 
appears to be better than R-CHOP but comparison with R2 
trials is crucial (Tilly # 248) (fig 2).
Mature data of  PRIMA study confirms benefit of 2 year 
rituximab maintenance in FL responding to R chemotherapy 
(6-y PFS : 59.2 % vs 42.7 %) (fig 3). Moreover, response to 
second line treatment was not affected by R maintenance 
(Salles # 509).
Comparison of consolidation with Zevalin (Z) versus 
maintenance Rituximab in 126 FL pts responding to 
R-CHOP showed a PFS of 77 % for R maintenance vs 63 % 
for Z (p = 0.02) (Lopez Guillermo # 369).

Diffuse large B cell lymphoma (DLBCL)
Epigenetic mechanism of lymphomagenesis involves EZH2 
histone methyl transferase and BCL-6. EZH2 is highly 
upregulated in germinal center (GC) B cells and is highly 
expressed in DLBCL. EZH2 gain of function by somatic 
mutation occurs in 30 % DLBCL (GCB type). BCL-6 is 
required for GC formation and is involved in B-cell 
lymphomagenesis. Inhibition of EZH2-BCL-6 combinatorial 
therapy synergistically suppresses DLBCL and it could be a 
new target for therapy (Béguelin # 1 plenary session).
PKC inhibitor (enzastaurin) was tested in high IPI DLBCL in 
758 pts in CR after initial therapy. No improvement of DFS, 
EFS or OS was observed (Crump # 371).
What works in DLBCL ? (Wilson Educ). DA-EPOCH-R may 
improve outcome of GCB DLBCL (fig 4) and may overcome 
the adverse prognosis of MYC and BCL-2 expression. 
Ibrutinib may modulate ABC DLBCL. Ibrutinib + R-CHOP in 
a phase IB trial had an acceptable toxicity and was very 
effective : ORR 100 %, CR 64 % (Younes # 852).
Phase II Lenalidomide + R-CHOP in 49 elderly DLBCL pts 
showed an ORR of 92 % and a CR of 86 % ; 2-y OS : 92 
% and 2-y PFS : 80 %. No difference according to subtype 
(ABC vs GCB) was noted (Chiapella # 850).

Impact of monoclonal antibodies (brentuximab vedotin, 
rituximab, GA101), B cell receptor inhibitors (ibrutinib, 
Idedalisib) and immunomodulators (lenolidamide) in the 
treatment of lymphoma were highlighted during ASH 
meeting.

Lymphoma
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Hemostasis
Due to improvement in diagnostic tools, some new and 
exciting etiologies for bleeding disorders were presented. 
Genome-wide linkage analysis combined with whole genome 
sequencing resulted in the discovery of the cause of 
autosomal dominant familial immune thrombocytopenia (ITP). 
NOS3 is the disease causing gene and compatible with the 
well-known role of NO in autoimmunity and oxidative stress. 
The co-segregation of the NOS3 variant with the phenotype 
of ITP in this family was validated via Sanger sequencing. 
Finally, an in vitro study demonstrated reduced NO 
production by mutant NOS3 protein compared to wild type 
NOS3 protein. (Zhang et al, abstr 565). 
Two research groups (Ward et al, abstr 566 and Van der 
Reijden et al LBA-3) have discovered independently the 
same genetic cause of an autosomal dominant hereditary 
thrombocytopenia. The responsible gene for this disorder 
is GFI-Ib. In both described families a similar autosomal 
dominant thrombocytopenia with a phenotype of gray 
platelet syndrome, was presented. Further studies are 
ongoing to unravel the mechanisms of action of this 
genetic defect. 
In bleeding disorders due to clotting factor deficiencies major 
advances are made in the development of synthetic clotting 
factors with prolonged half life (Educational session, 
Kaufman and Powell, Shapiro, Ragni and Buchbinder). 
Indeed this strategy would lead to major advantages in the 
treatment of severe hemophilia, by improving not only the 
quality of life (less frequent injections) but also by better 
protection of severe hemophilia patients against spontaneous 
hemorrhages and bleedings after minor trauma. Different 
strategies are under development, whereby the pegylation of 
clotting factors or the production of fusion proteins have been 
widely studied. Several clinical trials with modified actor VIII 
are ongoing. This strategy is also very promising for factor 
IX. One of these fase III trials has already been completed 
and many of the patients with severe hemophilia B are well 
protected with only one injection every 14 days. Also for 
bypassing agents this approach is currently under 
investigation with recombinant factor VII. 

Thrombosis
Regarding venous thromboembolism, the clinical probability 
scores for PE and DVT have been elaborated with a 
diagnostic algorithm in patients with suspected DVT and in 
patients with suspected PE respectively (Educational session, 
Wells and Anderson). One study (LBA-4) by Righini et al, 
used the D-dimer age adjusted normal values to refine the 
negative diagnostic value of the D-dimers in this diagnostic 
algorithm for pulmonary PE. By using this D-dimer age-
adjusted cut-off (patient’s age x 10 in µg/L in patients > 50 
years), in combination with the clinical probability score, a 
lot more elderly patients could be safely excluded for further 
imaging tests. 
In the approach of VTE disease also treatment has been 
re-assessed and the use of the novel oral anti-coagulants, 
targeting directly thrombin or FXa (Educational session, 
Bauer) has been evaluated as they have major 
pharmacologic advantages over the classical vitamin K 
antagonists. However, some precautions are needed as e.g. 
no monitoring is possible in most centers en no specific 
antidotes are available. Moreover there still exists some 
uncertainty about dosing in some patient populations.
Finally, platelet transcription profiling has revealed 
molecules that are very promising as biomarkers for 
atherosclerotic thrombosis (SCI54). As platelets participate 
in events that immediately precede acute myocardial 
infarction, platelet mRNA from patients with acute 
ST-segment–elevation myocardial infarction (STEMI, n=16) 
or stable coronary artery disease (n=44) was profiled. A 
new pathway of inflammation and thrombosis involving 
MRP-14 was identified, and this was confirmed in mice. 

Hemostasis and Thrombosis at the ASH meeting – New Orleans - 2013
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Acute myeloid leukemia (AML), especially the substantial 
group of high-risk cases, still has a dismal prognosis and no 
major improvement has been reproducibly made with 
regard to overall survival, except with allogeneic 
hematopoietic stem cell transplantation (allo-HSCT). It is 
recommended to enroll patients with high-risk AML in 
clinical trials with new investigational agents acting on the 
key molecular events associated with the leukemia (eg. 
tyrosine kinase inhibitors acting on FLT3). Patients with core-
binding factor (CBF) AML have a good prognosis, that is 
adversely impacted by concomitant KIT or FLT3 mutations. 
But at present, it is not generally recommended to perform 
allo-HSCT in first-line complete remission of those cases.
Tyrosine kinase inhibitors (TKI) targeting the products of 
these genes have started to be used in clinical trials. Some 
patients with FLT3/ITD AML have a worse prognosis, except 
in acute promyelocytic leukemia; it is still unclear whether 
this mutation impacts the already bad prognosis of AML 
arising from MDS or in patients older than 65. The disease 
seems to be worse if patients disclosing a high allelic ratio 
of mutated vs. wild-type FLT3. Available data support 
performing a sib allo-HST once complete remission (CR) has 
been reached in FLT3/ITD AML. The FLT3 inhibitor 
quizartinib has disclosed a high level of activity in patients 
with relapsed/refractory disease (51% CR rate), allowing a 
sizable part of them to go on to receive an allo-HSCT.

In the field of acute lymphoblastic leukemia (ALL), major 
conceptual and practical progress is being made using 
immune strategies, some new, some old, to treat the 
disease. This progress is necessary, in view of the poor 
prognosis of the disease in adults. Pre-B ALL constitutes the 
majority of ALL cases and much attention has been paid in 
trying to improve treatment outcome with monoclonal 
antibodies targeting B-cell antigens. Encouraging results 
have been obtained in phase II studies with the monoclonal 
antibodies rituximab (against CD20), epratuzumab (against 
CD22) and its ozogamicin conjugate inotuzumab. 
Conceptually more novel approaches have shown 
spectacular results, often in patients with resistant disease. 
These approaches include the use of: 1) blinatumomab, a 
bispecific T cell engager (BiTE) antibody, reacting with 
CD19 on the ALL cells and with CD3 on T cells, which are 
thereby recruited to attack the ALL cells; and 2) (autologous) 
T cells, transduced with a chimeric antigen receptor (CAR), 
that binds CD19 on the ALL cells, but also has been 
constructed in such a way that it can stimulate the T 
lymphocytes that bind CD19 to unleash their lytic potential 
on the ALL cells. 
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