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Editorial

Dear Colleagues

It is our pleasure to hold the ELN Frontiers Meeting 2011 enti-
tled: New frontiers in myeloid malignancies — targeted therapies,
clinical strategies in Berlin. Berlin is a city of culture, politics, me-
dia and science, well known for its urban settings and historical
legacy.

Building on 5 years of educational excellence in hematological
malignancies, the scope of the ELN Frontiers 2011 has expanded
from chronic myeloid leukemia (CML) to acute myeloid leukemia
(AML), myelodysplastic syndromes (MDS) and myeloproliferative
neoplasms (MPNs). The ELN Frontiers Meeting 2011 is dedicated
to examining treatment advances, latest results from ongoing
clinical trials, management recommendations and data on novel
therapeutic agents in these diseases.

In the second decade of targeted therapy, evidence from trials
with second-generation TKIls in front-line treatment of Ph-posi-
tive CML shows that responses can be achieved earlier compared
to standard imatinib, leading to more ambitious treatment
goals. The European Treatment and Outcome Study (EUTOS) for
CML, now in its fifth year, continues to expand access to cutting-
edge clinical support programmes and to educate European cli-
nicians with regards to the latest disease management tools and
techniques.

Significant advances have been made in the development of
prognostic and diagnostic criteria of Ph-negative MPNs. New
therapeutic compounds continue to be studied and developed.
One pivotal contribution, the identification of JAK2 mutations,
has increased our understanding of the molecular pathology of
these disorders and prompted the investigation of JAK2 inhibi-
tors in current clinical trials.

The ELN Frontiers Meeting 2011 program including this abstract
book reflects on these topics and provides a space for discussions
on further associated complex issues.

We are looking forward to this year’s important leukemia event,
to all presentations, discussions and experts exchange.

Yours sincerely

M. Baccarani and R. HehImann

ELN NEWSLETTER - TION ABSTRACTS




ELN NEVV,S_!:ETT-ER - SPECIAL EDITION ABSTRACTS
e

Content

CHRONIC MYELOGENOUS LEUKEMIA
[11 Pregnancy management and outcomes in patients
with CML receiving tyrosine kinase inhibitors
[2] K356dup - an in-frame insertion in the BCR-ABL gene
in imatinib-resistant CML patient
[3] Role of molecular monitoring in treatment of CML —
one center’s experience
[4] Tackling the statistical challenges arising
from new endpoints in clinical trial on CML
[5] Do variants of BCR-ABL gene transcript influence relapse-free survival and
rate of cytogenetic response in patients with CML on imatinib therapy?
[6] Ph-negative BCR-ABL-positive CML patients have higher resistance rate
to imatinib treatment in comparison with Ph-positive ones
[7] Successful pregnancies in CML patients treated with tyrosine kinase inhibitors
[8] Quality of life in CML patients treated with
imatinib — prognostic impact of baseline values
[9] Variant fusion signals detected by fish analysis in CML patients:
Do they indicate poor prognosis?

ACUTE MYELOID LEUKEMIA
[10] In vivo proliferation and apoptosis of leukemic cells
during induction chemotherapy in patients with AML, pilot trial

MYELODYSPLASTIC SYNDROMES
[11] Risk factors for progression of lower-risk MDS to AML
[12] Outcomes of patients with MDS/MPN with emphasis on MDS/MPN-unclassified

OTHERS
[13] Treatment of systemic sclerosis with TKiIs.
Could be a new indication?
[14] Mutation screening of druggable target molecules can be readily introduced
in the management and diagnosis of hematologic malignancies

10
1

12

13

14

15
16

17

18

o

o




CNIL

Pregnancy management and outcomes in patients
with chronic myeloid leukemia receiving
tyrosine kinase inhibitors

E. Yu. Chelysheva®, A. G. Turkina®, T. I. Kolosheinova?, G. A. Gusarova’, M. A. Sokolova?, O. Yu. Vinogradova’,
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Background

Tyrosine kinase inhibitor (TKI) therapy
has improved survival rate and quality
of life for the patients with chronic my-
eloid leukemia (CML). Therefore preg-
nancy management in CML patients is
an important issue. We should be in-
formed about the outcomes and thera-
py risks on TKI therapy by analyzing the
existing data.

Aim and methods

We continue to collect information
about pregnancy outcomes in CML pa-
tients on TKI therapy (imatinib, nilo-
tinib, dasatinib) from different clinics
in the Russian Federation and also de-
scribe the cases observed at the Hema-
tology Research Center, Moscow.

Results

The outcomes for 37 pregnancy casesin
CML patients on imatinib therapy and
about 5 pregnancies on second genera-
tion TKls (in females and in partners of
males) are shown in Table 1. There were
favourable outcomes in all 13 pregnan-
cy cases in partners of CML males on
imatinib: 13 healthy infants. All the pa-
tients were in chronic phase (CP), ima-
tinib dose was from 400 to 600 mg dai-
ly, no treatment interruption at im-
pregnation.

24 pregnancy cases on imatinib treat-
ment occurred in 22 females. Two of
them had subsequent pregnancies: the
1st pregnancy ended with medical abor-
tion at the beginning of imatinib treat-
ment and at the 2nd one was planned
during complete molecular response
(CMR) and resulted in healthy infant de-
livery in both cases. 22 females were in
CP CML, 2 in accelerated phase (AP) at
diagnosis. Imatinib dose was from 400
to 600 mg daily. One woman had a treat-
ment interruption at impregnation.
The general approach was to stop ima-
tinib after pregnancy diagnostics. Indi-
vidual decisions in pregnancy manage-
ment highly depended on the CML sta-
tus and were made for every case (Ta-
ble 2). Females in CMR were monitored
for minimal residual disease (MRD) and
did not require any therapy. Supportive
treatment was used in case of cytoge-
netic or hematologic relapse (interfer-
on alpha, hydroxyurea). One woman re-
fused proper follow-up and used irreg-
ular uptake of imatinib. One woman re-
ceived imatinib during the whole preg-
nancy period, a decision taken by her
and her haematologist. After delivery,
the patients restarted imatinib imme-
diately, 2 women continued treatment
interruption for 1 and 3 months respec-
tively, for safe breastfeeding.

5 pregnancies occurred in CML CP pa-
tients on second generation TKI ther-
apy. One pregnancy in the male’s part-
ner on nilotinib ended with premature
delivery. One pregnancy in female was
diagnosed on imatinib + hydroxyurea
therapy and the woman was switched to
nilotinib since 10th week of pregnancy,
the outcome was a premature delivery
of a low-weight child (2600 g). Among
3 pregnancies on dasatinib therapy the
1st one resulted in medical abortion,
the 2nd one was prolonged: dasatinib
was stopped since 6-7th week and the
patient continued on hydroxyurea since
the 2nd trimester, a healthy infant was
born at term. That woman has now a
subsequent pregnancy on dasatinib
again (ongoing, 25th week, dasatinib
stopped from 6th - 7th week).

Conclusions

The outcomes of known pregnancy cas-
es in CML males partners on imatinib
were favourable. For CML females on
imatinib the disease status at impreg-
nation was the main point for the safe
management. The data about pregnan-
cy outcomes on second generation TKI
therapy are very limited, patients should
avoid pregnancy. A careful study of in-
dividual cases is needed to develop fur-
ther recommendations.
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Table 1. Pregnancy outcomes in CML patients on TKI therapy

Pregnancy outcome Therapy
lmatinik ilotinik Dasatinib
Farthners | Females | Partnersaof | Females Females
of males males
Delivery at term, 13 11 1
heatthty infants
FPremature delivery 1 1 1

{death) | {hyperhilivu (-
binernia) weight)

Qngoing pregnancy ] 1
Spontaneous abortion 2

hedical abartion 5 1
Total number of cases 13 24* 1 1 3

* &mong 24 pregnances an imatinib there were 2 subseguent
= Among 3 pregnancies on dasatinib there were 2 subsaguert

Table 2. CML status and therapy durng pregnancy in 10 females who delivered
healthy infants.

Me Therapy during CML status after the
CHL status response for therapy) | pregnancy delivery and imatinib
restarted (not in a 1%
Before the During the day 1% analysis after
pregnancy pregrancy deliven

1 CMR ChRE no therapy Wi R

2 CMR no data no therapy Il fl R |

3 CMRE lost CME and MME | no therapy i R restored

4 ChE lost CMR and | no therapy BereAblAb 0.4% (1“

hd bl 2, Ph'+2% analy sis)
(FiSH) CMR  restored in 3
manths after restarting
ifmatiniky
a b R hd It Imatinib 400 mg daiky | MME
G hd bl cytogenetic relapse | Intarferon alpha Ph'+59%
3 ME x 3times per
week

T MCR no data Interfaran alpha CHR
3 ME ® 3 times per
week

a no CR, CHR | hematologic Interferan alpha Partial HR

relapse 3 ME % 3 times per

week  +hydroxyures
frorm the 2rd trimester

9 no CR, CHR | hematalogic irreqular uptake of hematalogic relapse

relapse imatinib low doses,

no proper follow-up

10 | no CR, CHR [ hematologic Interferan alpha CHRE

relapse, CHR | 3 ME x 3 times per

restored during | weelk

Interferon alpha

therapy

CMR — complete mokcniar response, MWR- majpr mokecuiar respohse, MCR — magr cytoge petic
response, CR — cytoge hetle regoonse, HR —hematobgic respanse, CHR —camplete hematologk:
wesponse, FISH - fliorescent hybvikiization in sity,
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K356dup - an in-frame insertion in the BCR-ABL
gene in imatinib-resistant CNIL patient

Michal Gniot!, Ewa M. Wasilewska?, Krzysztof Lewandowski®
1Department of Hematology, University of Medical Sciences, Poznan, Poland;
2Department of Hematology, University of Medical Sciences, Bialystok, Poland

Introduction of tyrosine kinase inhib-
itors (TKI) into the therapy of chron-
ic myeloid leukemia (CML) resulted in
significant increase of patients’ surviv-
al rate. Despite this, approximately 15%
of the patients do not respond optimal-
ly to TKI therapy. One of the most fre-
quent mechanisms of TKI resistance is
the acquisition of point mutations in
the sequence which encodes the BCR-
ABL kinase domain (KD). Sometimes
the insertion/deletion mutants in the
BCR-ABL gene are observed. Their role
in the TKI resistance has been neglect-
ed so far because all of them results in
frameshift and premature termination
of BCR-ABL's translation. We present
the detection of an insertion mutation
in BCR-ABL gene which does not abol-
ish kinase activity.

A 22 year old woman was diagnosed
with CML in the myeloid blast crisis
phase. After one year of imatinib ther-
apy, the patient achieved complete
haematologic and cytogenetic remis-
sion. RQ-PCR revealed that she had al-
most reached major molecular response
(MMR, 0.12% IS). Subsequent monitor-
ing of transcript levels (4 months lat-
er and 14 months from the diagnosis)
showed a 2-fold increase of the BCR-
ABL/ABL ratio (0.24% 1S). Thus, a BCR-
ABL KD mutation study was performed
and K356dup - a single codon insertion
- was found.

Total RNA was extracted from patient’s
peripheral blood using Chomczynski-
Sacchi method. After reverse transcrip-
tion, the sequence encoding BCR-ABL
kinase domain was amplified and pu-
rified. The sequencing was performed

The sequence was analyzed with the
SegMan Pro software. The presence of
an insertion was confirmed using Qiax-
cel capillary electrophoresis system.

The presence of K356dup was confirmed
in two separate analyses of two con-
secutive samples. The mutant allele
was fully dominant - the potential na-
tive BCR-ABL sequence was below the
detection threshold of direct sequenc-
ing. The RQ-PCR analysis of the subse-
quent sample confirmed a continuing
increase in BCR-ABL transcript levels.
Switching the therapy to dasatinib re-
sulted in rapid reduction of BCR-ABL-
positive cell population and MMR was
achieved in less than 2 months. 112 days
after introduction of second line treat-
ment, the patient achieved complete
molecular response.

The molecular mechanism of IM-resis-
tance of BCR-ABL K356dup is probably

similar to that observed in the case of
the M351T mutation and is related to
abnormal autoregulation of the mutat-
ed kinase. It is known that the nearby
tyrosine (Y353) plays a key role in bind-
ing the SH2 domain in BCR-ABL autoin-
hibition, and that the M351T substitu-
tion induces the kinase to an active con-
formation more frequently. The chang-
es in the structure of the K-helix which
surrounds Y353 limit its ability to inter-
act with the SH2 domain. This impairs
the inhibitory effect of IM, which binds
only with the BCR-ABL kinase in an in-
active conformation. K356dup is locat-
ed too far away from the drug’s contact
regions, therefore direct interaction of
the additional lysine with inhibitor mol-
ecules is rather unlikely. Our specula-
tions seem to be correct, because ad-
ministration of dasatinib in the 2-line
therapy proved to be very effective. This
drug is able to bind with both active
and inactive conformations of BCR-ABL.

imatinib, 800 mg/d

j[dnltinib, 100 mgld |

BCR-ABL/ABL [% 1S]

0,01

0,00

Dec-08 Mar-09 Jul-08

B)

Oct-09

June 2010

Jan-10 May-10 Aug-10 Nov-10

using AbiPrism Genetic Analyzer 3100. -

G GGAGAAGAAGAAAAACTT
RefSeq (x16416): AT G

GGAGAAG---AAAAACTT
amino acid:T 351 1 352 | 353 | 354 | 355 - - 357 1 358
amino acid pesition: Met Glu Tyr Leu Glu lys Iys Lys Asn

A) Patient’s BCR-ABL transcript level and mutation status;
6 B) Sequence of BCR-ABL - with and without mutation.
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Role of molecular monitoring in treatment of chronic
myeloid leukemia - one center’s experience

Z. Maslyak, K. Kotlyarchuk, L. Lukavetskyy, A. Lukjanova, O. Tsyapka
Sl “Institute of Blood Pathology and Transfusion Medicine, UAMS”, Lviv, Ukraine

Background

Modern treatment of chronic myeloid
leukemia (CML) in Ukraine is represent-
ed mainly by the tyrosine kinase inhib-
itor (TKI) imatinib, approved as front-
line treatment for CML. Both at diag-
nosis and during CML course, cytoge-
netic and molecular investigations are
the most reliable methods for disease
monitoring with well-defined timing, al-
though not always followed in Ukraine.
Aim. The aim of this study was to ana-
lyze our own 5-year experience of man-
aging CML patients treated with TKls.

Methods

Of 89 CML patients monitored at our
center, we selected a subgroup of 35
patients with complete cytogenetic re-
sponse (CCyR). Discussed below are re-
sults of cytogenetic (35 patients) and
molecular (15 patients) monitoring of
CML in this subgroup including 17 wom-
en and 18 men (age 21-63 years), treat-
ed with imatinib or nilotinib. Cytogenet-
ic response was evaluated at 6, 12, 24,
and 36 months of treatment. Molecular
investigation (quantitative polymerase
chain reaction, qPCR) was performed
in 15 patients with CCyR at ‘GenoTech-
nologija’ laboratory (Russian Federa-
tion), as in Ukraine this methodology
was not available at the time of study.

Results

Among 89 CML patients treated at our
center with imatinib front-line or as sub-
sequent treatment, 35 achieved CCyR. In
majority of non-responders, treatment
failure could result from treatment in-
terruptions due to drug non-availabil-
ity or heavy pre-treatment with cyto-
statics. For this 5-year period 10 pa-
tients died due to disease progression.
All of them never achieved CyR. In a sub-
group of patients with CCyR, the initial
dose of imatinib ranged from 400 to
800 mg. In case of suboptimal CyR, the
dose of imatinib was either modified
or patients were switched to nilotinib.
At 3 months of imatinib therapy all pa-
tients achieved complete haematolog-
ical response. At 6 months, CCyR was
reached in 20 patients, major cytoge-
netic response (MCyR) in 13 and minor
CyR in 2 patients. After 12 months CCyR
was detected in 31 patients; MCyR in 2
patients; and 2 patients had minor CyR.
At 24 months, 28 patients remained in
CCyR; 3 were moved to nilotinib due to
CCyR loss or absence of MCyR.

Molecular investigation was performed
in 15 patients with CCyR. Complete mo-
lecular response (CMR) was achieved in
10 patients, major molecular response
(MMR) in 4 patients. One patient failed
to reach molecular response. Regular
molecular evaluation was performed
in 7 patients with CMR. Among these
3 had sustained CMR confirmed by re-
peated tests; loss of CMR was detect-
ed in 4 patients. Two patients with sus-
tained CMR insisted on stopping treat-
ment with TKI. One of them remains in
CMR (12 months without treatment); in
another one loss of CMR (0.14%) was de-
tected after 6 months of treatment stop.

Conclusions

All patients achieving CCyR were treat-
ed with imatinib as first or second
line treatment. The major problem in
Ukraine remains initiation of TKI treat-
ment in late phases of CML, due to lim-
ited availability of TKIs and unsatisfacto-
ry access to molecular monitoring of dis-
ease. Similar to international data, our
own results suggest that early initiation
of TKl treatment and regular molecular
monitoring can contribute to achieving
adequate results of therapy for CML.
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Tackling the statistical challenges arising from
new endpoints in clinical trial on chronic

myeloid leukemia

M. Pfirrmann

Institut fr Medizinische Informationsverarbeitung, Biometrie und Epidemiologie - IBE, Ludwig-Maximilians-Universitat,

Munich, Germany

Objectives and background

Due to the success of tyrosine kinase
inhibitors in chronic myeloid leukemia
(CML), significant differences between
treatments in terms of overall surviv-
al (OS) will not be observed for a long
time. Thus, the focus has changed to re-
mission parameters which are regarded
as surrogate markers for OS. To master
the new methodological challenges in-
volved, there is ongoing discussions by
investigators as to the proper statisti-
cal analyses of these endpoints in CML.

Methods

For ‘time-to-(first)-remission (TTR)' end-
points (e.g. first complete cytogenetic
remission, CCR), the handling of com-
peting risks like ‘death before a possible
observation of a first CCR’ is discussed.
It is outlined why it is rather advisable
to investigate remission status at fixed
time points. Furthermore, critical issues
with regard to composite endpoints are
considered.

Results and significance

A prerequisite for the application of Ka-
plan-Meier analysis is ‘non-informative
censoring’ implying that the cause of
censoring does not alter the probabili-
ties to observe the investigated event.
This means with sufficiently extended
follow-up beyond a censored observa-
tion time, a first CCR (e.g.) will even-
tually be recorded. For the competing
event ‘death before CCR' this perqui-
site of ‘non-informative censoring’ is
not met. Instead, the probability to ob-
serve a first CCR is instantly reduced to
zero. The adequate approach to investi-
gate a TTR endpoint with the presence
of competing events is the calculation of
a cumulative incidence function.
However, the problem that the date of
first remission is not exactly known still
exists. The detection of a first CCR de-
pends on protocol compliance and mon-
itoring intervals. By contrast, the focus
on clinically relevant fixed time points
supports more complete data and leads
to better interpretable results gained
through easier understandable meth-
ods of analysis.

A composite endpoint ‘failure-free sur-
vival (FFS)' might be defined as surviv-
al until one of four events is observed:
Failure of achievement or loss of a cer-
tain remission status, disease progres-
sion, or death. With FFS, missing-value
problems regarding the events linked
to insufficient remission are likely and
the different failure causes imply diffi-
culties with interpretation. In contrast
to progression and death, remission fail-
ures alone are much less critical.

Conclusions

TTR or complex composite endpoints as
the primary endpoint of a clinical trial
are not recommended. However, TTR
analysis supports judgment on the ve-
locity of drug response and on the time
until a certain remission should be wait-
ed for. If validated as a surrogate mark-
er, the remission status at such a time
could be chosen as the primary end-
point. In accordance with accuracy and
ease of interpretation, OS and progres-
sion-free survival are suggested as fur-
ther primary endpoints. If regarded as
(secondary) endpoints, TTR parameters
and composite endpoints demand anal-
ysis of all (competing) events and cau-
tion with outcome interpretation.
Within the German CML Study Group, a
consensus on the analyses of remission
endpoints and principles of handling
of complex composite endpoints was
achieved (see Pfirrmann et al., Leuke-
mia 2011 May 20 [Epub]). The nextstep is
already underway: a multinational rec-
ommendation by the European Leuke-
miaNet providing the definition and a
detailed discussion of future endpoints
and their analyses in CML.
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Do variants of BCR-ABL gene transcript influence
relapse-free survival and rate of cytogenetic
response in patients with chronic myelogenous
leukemia on imatinib therapy?

E. V. Petrova, I. S. Martynkevich, M. V. Moskalenko, V. lu. Aksenova, L. S. Martynenko,
M. P. lvanova, N. lu. Tsybakova, V. A. Shuvaev, K. M. Abdulkadyrov
Russian Research Institute of Hematology and Transfusiology, Saint-Petersburg, Russia

Background

Chronic myeloid leukemia (CML) is a
clonal myeloproliferative disorder, char-
acterized by the reciprocal transloca-
tion of 1(9;22)(q34;q11) (Philadelphia
chromosome), which results in a BCR-
ABL fusion gene on chromosome 22.
The vast majority of CML patients have
the breakpoint in the chromosome 22
in the major breakpoint cluster region
(M-bcr) between exons e13 and e14,
also known as b2 and b3. The most fre-
quently transcripts revealed are b2a2
and b3a2, which encode 210 kDa pro-
teins. An influence of variants of BCR-
ABL gene (b2a2 and b3a2) on course of
CML has been widely discussed for sev-
eral years. There are many conflicting
data concerning prognostic value of
transcripts’ type.

Objective

To determine relapse-free survival (RFS)
and cytogenetic response rate to ima-
tinib treatment in patients with two
variants of BCR-ABL transcript.

Methods

58 CML patients, median age 48 years
(17-80), 28 female, 30 male, were treat-
ed with imatinib in hematological clin-
ics of Saint-Petersburg and the north-
west region of Russia since 2003. Diag-
nosis was established by detection of
Philadelphia chromosome by conven-
tional banding analysis or FISH in case
of cryptic or variant translocation. Tran-
script variant of BCR-ABL gene was de-
tected by reverse transcriptase-poly-
merase chain reaction (RT-PCR). RFS as
incidence of CML-related death, disease
transformation or loss of cytogeneticre-
sponse was evaluated with Kaplan-May-
er curves. Cytogenetic response was es-
timated by the percent of Ph-positive
cells which were found in cytogenet-
ic studies (30-50 metaphases). Rates of
major cytogenetic response (MCyR) at
6 months and complete cytogeneticre-
sponse (CCyR) at 12 months from start
of therapy were end points of the study.

Results

RT-PCR revealed b3a2 variant in 30
(51.7%) patients, b2a2 - in 28 (48.3%).
The median age of patients was 48 years
(17 - 80) for patients with b3a2 tran-
script, and 49 years (26 - 72) for patients
with b2a2. Expression of transcript vari-
ant b3a2 of BCR-ABL gene was frequent-
ly found in female group (19 from 28
[67.9%]), in comparison with male group
(11 from 30 [36.7%]) (p = 0.017).

There were no significant differences in
RFS (p = 0.38) or MCyR rate at 6 months
(14/19, 73.7% with b3a2; 12/17, 70.6%
patients with b2a2; p = 0.56) and CCyR
rate at 12 months of imatinib therapy
(16/28, 57.1% patients with b3a2; 14/26,
53.8% patients with b2a2; p = 0.51) de-
pending on transcript variant.

Conclusions

There were no significant differences
in RFS and key cytogenetic responses
to imatinib therapy between two tran-
scripts (b2a2 and b3a2) detected at di-
agnosis in patients with CML.
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Ph-negative BCR-ABL-positive CNIL patients have
higher resistance rate to imatinib treatment in
comparison with Ph-positive ones

Grigory Tsaur', Olga Plekhanova, Alexander Popov', Tatyana Riger', Anna Ivanova', Yulia Gryaznova', Ekaterina Nokhri-
na’, Bulat Bakirov?, Irina Krylova®, Sergey Meresiy*, Marina Shumkova®, Egor Shorikov?, Leonid Saveliev®, Larisa Fechina®
1Regional Children's Hospital 1, Research Institute of Medical Cell technologies, Ekaterinburg, Russia;

2Republican Clinical Hospital, Ufa, Russia,

3Sverdlovsk Regional Hospital 1, Ekaterinburg, Russia,
“4Clinical Medical Sanitary Unit 1, Perm, Russia,

5Kurgan Regional Hospital 1, Kurgan, Russia;

SUral State Medical Academy, Research Institute of Medical Cell technologies, Ekaterinburg, Russia

Objective

To evaluate imatinib (IM) treatment ef-
ficacy in Ph-negative BCR-ABL-positive
CML patients in comparison with Ph-
positive ones.

Methods

251 CML patients who received 400 or
600 mg IM once a day were included in
the current study. This group was con-
sisted of 181 patients in early chronic
phase (CP), 65 patients in late CP and 4
patientsin accelerated phase (AP). Chro-
mosome banding analysis (CBA) and in-
terphase FISH were performed at the
time of diagnosis and at every 6 months
of IM treatment. In Ph-negative CML pa-
tients CCyR were assumed as less than
1% of BCR-ABL-positive nuclei. RQ-PCR
was done every 3-6 months. Detection
of point mutations in the BCR-ABL TKD
was performed by direct sequencing of
RT-PCR products. According to ELN rec-
ommendations failures were defined as
no CHR at 3 months, no CyR at 6 months,
less than PCyR at 12 mo, less than CCyR
at 18 months, loss of CHR, CCyR or MMR
atany time during treatment, newly ac-
quired BCR-ABL mutation poorly sensi-
tive to IM (G250E, E255V/K, T315I), or
progression to the AP/BC. In Ph-nega-
tive patients 6 months and 12 months
time-points, when CyR and PCyR have
to be estimated, were excluded from
the analysis due to lack of direct corre-
lation between percentage of BCR-ABL-
positive nuclei and CBA data (N. Testo-
ni et al, Blood, 2009). Failure-free sur-
vival (FFS) and overall survival (OS) were
calculated.

Results

With respect to 1(9;22)(g34;911) detec-
tion by CBA at the time of initial diagno-
sis, all CML patients were divided into 2
groups: Ph-positive (n=244) and Ph-neg-
ative (n=7). In spite of presence of nor-
mal karyotype, all patients in the second
group harboured BCR-ABL fusion gene
revealed by FISH and RT-PCR. Groups
were not significantly different in age
at diagnosis, sex, Sokal risk group distri-
bution, stage of disease at the time of
IM treatment beginning, types of BCR-
ABL fusion transcripts. Median time of
follow-up was 43 months in Ph-nega-
tive group and 36 months in Ph-posi-
tive. Although 6 of 7 Ph-negative CML
patients achieved CHR by 3 months, only
1 of them was in CCyR by 18 mo, that
was significantly lower than in Ph-posi-
tive group (p<0.001). Moreover, Ph-neg-
ative patients had high percentage of
BCR-ABL-positive nuclei in BM both at
12 months (median 35%, range 1-60%)
and at 18 months of IM therapy (medi-
an 49%, range 0-92%). Two Ph-negative
CML patients progressed to AP and died
subsequently. None of Ph-negative pa-
tients had BCR-ABL mutations, duplica-
tion or amplification. FFS in Ph-negative
CML patients treated by IM was signif-
icantly lower than in 244 Ph-positive
ones 0.14+0.13 vs. 0.62+0.03 (p=0.007),
while OS was comparable: 0.70+0.15 vs.
0.85+0.02, (p=0.47), respectively.

Conclusions

In our series, treatment outcomes in Ph-
negative CML patients who received IM
at a dose of 400 or 600 mg once daily
were significantly worse in comparison
with Ph-positive ones. However, dose
escalation or switching to second-gen-
eration TKls prevented further disease
progression or CML-related deaths. Re-
sistance in the observed group seems
to involve BCR-ABL-independent mech-
anisms.
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Successful pregnancies in chronic myeloid
leukemia patients treated with tyrosine

kinase inhibitors

Lépez M, Martinez-Cuadrén D, Martinez J

Hospital Universitari i Politecnic La Fe Valencia, Spain

Background

Tyrosine Kinase Inhibitor (TKI) thera-
py has dramatically improved the prog-
nosis and quality of life for the majori-
ty of patients with chronic myeloid leu-
kemia (CML). Female patients who wish
to conceive are currently advised to dis-
continue TKls during conception and
pregnancy due to teratogenic effects
of the drugs.

Methods

Here we report information about preg-
nancy outcomes in CML patients on TKI
therapy who stopped treatment to be-
come pregnant and received alternative
treatment during the period of concep-
tion and pregnancy, usually alpha Inter-
feron (IFN) at low dose.

Result and significance

Patient 1: A 24 years old woman was di-
agnosed with CML in October 2002. She
achieved optimal response with ima-
tinib and in September 2006 stopped
treatment to get pregnant and initiat-
ed IFN (3 MUI three times a week). Af-
ter two month of stopping imatinib,
she became pregnant and in Septem-
ber 2008 gave birth to a normal male.
After delivery, treatment with imatinib
was resumed. In January 2011 she gave
birth to a normal girl following the
same procedures. The patient always
has maintained complete molecular re-
sponse (CMR).

Patient 2: Diagnosed with CML in Sep-
tember 2007 at the age of 34 years. At
the time of becoming pregnant she was
taking dasatinib (due to sub-optimal re-
sponse with imatinib). The patient also
received IFN during conception and
pregnancy, and remained in complete
molecular remission (CMR), giving birth
to a normal male with spontaneous de-
livery in July 2011.

Patient 3: Diagnosed with CML in Sep-
tember 2007, 31 years old. She achieved
cytogenetic complete response with
imatinib without molecular response.
In September 2010 she lost cytogenet-
ic and hematologic response, probably
because of poor adherence to treatment
(she had morbid obesity), and start-
ed treatment with Nilotinib (800 mg
day at first, decreasing the dose to 600
mg/day because of adverse events). At
3 months she achieved CMR, and after
6 months of maintaining CMR, decided
to become pregnant. She has currently
stopped Nilotinib therapy and is receiv-
ing IFN treatment.

Conclusions

Although we maintain the recommen-
dation that patients treated with TKiIs
should avoid pregnancy due to recog-
nized teratogenic effects of the drugs
and the risk of losing response after
therapy discontinuation, in those pa-
tients who obtain optimal response
(CMR or MMR), treatment with TKls
could be suspended to become preg-
nant. In these cases, BCR/ABL should be
closely monitored. In our patients low
dose IFN was administered during the
period of prolonged cessation of TKls in
an attempt to maintain response. This
therapeutic strategy appears to be safe
for the newborn and the mother while
maintaining the antileukemic response
in CML patients.

"




Quality of life in CMIL patients treated with
imatinib - prognostic impact of baseline values

V. Y. Vinogradova’®, V. A. ShuvaeV?, E. S. Zakharoval, G. A. Gusarova’, E. Y. Chelysheva', M. A. Sokolova’,
T. I. Kolosheinova’, L. Y. Kolosova’, S. R. Goryacheva'!, M. V. Vakhrusheva', S. M. Kulikov?, I. A. Tischenko’,
K. M. Abdulkadyrov?, A. G. Turkina?, N. D. Khoroshko?

"Hematological Research Centre, Moscow, Russia,

2Russian Research Institute of Haematology and Transfusiology, Saint-Petersburg, Russia

Objectives and background
Introduction of targeted drugs and
more thorough techniques of disease
control revolutionised outcomes in
chronic myelogenous leukemia (CML)
patients. To date CML is not a lifetime-
limiting disorder for the majority of pa-
tients. In these circumstances, not quan-
tity, but quality of life (QoL) becomes
the major endpoint of CML manage-
ment. At present, few efforts have been
made to assess and improve QoL in CML
patients. No specific interventions are
included in modern CML guidelines to
improve QoL. The aim of the study was
to investigate prognostic significance
of baseline QoL values in CML patients
treated with imatinib.

Methods

QoL data was obtained from validation
study of FACT-BRM questionnaire that
was carry out in 2001-2003. Analysis
was conducted on data from 103 CML
patients treated with imatinib. Patient
population consisted of 53 men and 50
women with median age on imatinib
start 43.7 years (18.8-65.5 years). They
received pre-treatment with hydroxy-
urea, busulfan, interferon and various
chemotherapies. QoL was assessed by
self completion of Russian version of the
Fact-BRM one month before, on days 1,
8, 28, and months 3, 6, 9, 12, 24 of ima-
tinib treatment. Median time between
CML diagnosis and imatinib initiation
was 32.7 months (0.3-157.3 months).
Stratification of patients was built on
baseline QoL values.

Statistical methods included cluster
analyses by Ward’s method, nonpara-
metric Kruskall-Wallis ANOVA and Me-
dian test, and repeated measures ANO-
VA using Statistica 7.0 package. Missing
items in questionnaires were processed
with mean substitution.
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FACT-BRM means profile over time in stratification groups.

Results

The rate of completed QoL question-
naires declined over time - 103, 99, 96,
92, 92, 88, 88, 86, 72, 57, 41 accord-
ing to study points. A cluster analysis
was based on baseline values and re-
vealed 4 stratification groups with sim-
ilar linkage distances (22, 19, 34 and 28
patients). These groups were not sta-
tistically differed by age or gender of
patients, with the exception of female/
male ratio in group 2. QoL profiles of
all datasets were very similar to IRIS re-
sults. QoL changes according to stratifi-
cation groups demonstrated statistical-
ly significant differences from baseline
to final point in all scales with small ex-
ceptions (FACT-G in day 8, months 12,
24; emotional wellbeing in baseline,
day 1; functional wellbeing in month
24; FACT-BRM in day 8). The composi-
tion scale - FACT-BRM profiles are pre-
sented in figure 1. Results of treatment
in stratification groups did not reach
statistical significance, but there were
strong tendencies with respect to time
of achievement of major molecular
(p=0.13), complete molecular (p=0.32)
response, duration of complete cytoge-
netic response (p=0.35), event-free sur-
vival (p=0.17). These findings could be
influenced by the small number of pa-
tients in all groups and censored data.

Conclusions

QoL assumes more importance in treat-
ment of CML patients. However the ex-
isting standard of care does not pay any
attention to QoL management. Results
of our QoL monitoring are similar to
those obtained from some other stud-
ies. Baseline QoL values determine the
profile of subsequent QoL and should be
taken into account to personalize treat-
ment strategy.
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Variant fusion signals detected by fish analysis
in CVIL patients: Do they indicate poor prognosis?

Ogur G, Ekici F!, Atay MH?, Kelkitli E2, Abur U', Ozatli D2, Guler N2, Turgut M?
Ondokuz Mayis University Medical Faculty, Departments of Medical Genetics' and Haematology?

We evaluated sub-microscopic dele-
tions of the ABL or BCR gene associat-
ed with 1(9;22)(g34;911) in chronic my-
elogenous leukemia (CML) using flu-
orescence in situ hybridization (FISH).
The Vysis LSI BCR/ABL dual-fusion dual
colour translocation probe was used on
bone marrow aspirated cells of 90 pa-
tients with CML. Of these 90 patients,
14 patients (15.5%) showed variant fu-
sion signals (VFS).

Three patients were at age 21, 25 and 27.
The rest ranged between 45-78 years.
There were 8 females and 6 males. All
patients except two had a high WBC
count ranging between 50.000/mm3
and 329.000/mm3. In two patients WBC
count was 27.000/mm3 and 34.000/mm3
respectively. Mean platelet count was
382.000/mm3.

Of these 14 VFS detected patients, all
except one yielded “single fusion” (in-
stead of two) and this single fusion was
on chromosome 22 in 2/3 of the pa-
tients. Signal analysis based on meta-
phase chromosomes indicated that most
of the relevant mutations were ABL
gene deletions. In one patient a “triple
fusion signal” was observed. One fusion
signal was located on one chromosome
22, and the other chromosome 22 ex-
hibited “double fusion” signals. Five pa-
tients showed both BCR and ABL gene
deletions.

Cytogenetic analysis revealed the
classical 46,XX,t(9;22)(q34;911) or
46,XY,1(9;22)(q34;911) translocation
in 8 patients. One patient showed,
46,XX,der(9), two patients showed
der(22) with no other visible chro-
mosome rearrangements. One pa-
tient had a complex rearrangement
involving chromosomes 3, 9, and 22
[46,XX,t(39;99;22q)]. In 2 cases no meta-
phase was obtained.

All patients were given imatinib as an
initial therapy. After one year of therapy
six patients were still not in CCyR and all
were ABL deleted patients. One patient
yielded MCyR and another one, CCyR
and MMR. Four patients were recently
diagnosed and complete hematologic
response was achieved after 3 months
of therapy. All four patients were both
BCR and ABL gene deleted patients. No
data could be obtained for one patient.

Although it is clear that more data for
the clinical interpretation of variant Ph-
positive CML mostly based on molecular
work is needed, we suggest that variant
Ph-positive CML could indicate a worse
prognosis when ABL deletions or du-
plicate or triplicate fusions are present.
It is not clear if deletions of both BCR
and ABL genes could be included in the
same category.
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In vivo proliferation and apoptosis of leukemic
cells during induction chemotherapy in patients
with acute myeloid leukemia, pilot trial

Andrija Bogdanovié'2, Vesna Cemeriki¢ Martinovié',Dusan Trpinac?, Milica Colovié'2,

Vesna Djordjevic?, Nada Kraguljac Kurtovic®, Vladimir BumbasSirevic?
1Clinic of Haematology, Clinical Center of Serbia, Belgrade, Serbia;
2Faculty of Medicine, University of Belgrade, Serbia;

3Institute for Histology and Embryology Faculty of Medicine, University of Belgrade, Serbia

Correspondence to: ebogdano@eunet.rs

Introduction

Proliferation studies in AML revealed
that myeloid leukemia cells in most cas-
es have low proliferation rate, with most
cells in GO phase. Various studies dem-
onstrated that anti-leukaemic treat-
ment induces apoptosis.

Objective

We analyzed changes in in vivo pro-
liferation and apoptosis during induc-
tion anti-leukemic treatment and com-
pared those findings with initial treat-
ment outcome (CR/NR).

Materials and methods

We analyzed pathologically processed
bone marrow particles from a cohort of
32 patients suffering from de novo AML,
aged 45 yrs. All patients were treated
with similar anti-leukemic treatment
(ADE/MAE 26 pts; DA/MC schedule 6
pts). After obtaining informed consent,
samples were taken at diagnosis and
also at 3rd day (D3) from start of ther-
apy (48h of cytotoxic exposure in vivo).
We used commercial Ki-67 (MIB-1) an-
tibody for proliferation studies and im-
aging kits (LSAB2, Dako) according to
manufacturer prescription. Apoptosis
was assessed on morphological level by
counting cells with morphologically rec-
ognized apoptosis on at least 1000 cells
and expressed as Al (%). Statistical anal-
ysis included parametric and nonpara-
metric tests.

Results

Most of patients had myeloid AML (MO-
M2 17 pts) while 12 patients had AML
M4 and 3 patients M5 leukemia. Twen-
ty one patient achieved CR (66%) and 11
were non responders after initial induc-
tion chemotherapy. Mean Ki-67 positiv-
ity was 8.4+9.3% (0-47%). In 11/31 pa-
tients (35.4%) Ki-67 was absent, and in
38.8% was <10% of leukemic cells. In
8/31 patients (25.8%) Ki-67 was posi-
tive in >10% of leukemic cells. There was
no correlation between percentage of
Ki-67+ leukemic cells and morphology
or cytogenetic features. Patients with
tri-lineage dysplasia (11) had higher
Ki-67 positivity (14 vs. 6.3%, MWU test
p<0.05). Initial mean Al was 3.0+1.59%.
There was no difference in initial Al be-
tween patients according to leukemia
type, tri-lineage dysplasia or karyotype
(Kruskal Wallis p>0.05). In samples after
48h of therapy we have found increase
in Ki67+ in 22 pts but also decrease in
10 pts. Patients responding to induc-
tion chemotherapy (thus achieved CR)
had significantly lower initial prolifer-
ation (CR Ki67+ 4.6% vs. 17.9% for NR,
MWU p<0.05). Significant changes were
noted in 3rd day samples of patients
achieved CR (Ki67+ 4.8+8.1% increased
t0 7.2+6.6%) [Wilcoxon pair test p=0.05]
in comparison to NR patients (Ki67+
17.9+26.7% dropped to 10.8+13.4%).
Patients with lower proliferation, Ki-67

labelled cells <10%, had better surviv-
al than others (log rank test p=0.06). As
expected, Al was increased to 7.77+4.5%
at D3 (Willcoxon paired p<0.01). When
we analyzed increase of Al and outcome
we have found that patients in CR have
significantly higher raise in Al at D3
than non-responders (KAl 6.1+£4.9% vs.
2.3+1.9%, MWU p<0.05).

Conclusion

Our results in a small cohort of patients
insingle center pilot trial confirmed that
leukemic cells in AML are dormant, in
most cases are non proliferative, simi-
lar to other findings. Patients with low-
er proliferation have better treatment
outcome (CR achievement) and better
survival. Patients able to increase in vivo
proliferation and also in vivo apoptosis
during treatment have better chances
to achieve remission and to have bet-
ter outcome. Thus, strategies to purge
blasts into proliferation might improve
outcome, and in vivo apoptosis mea-
surement could help in determination
of response before full recovery of pa-
tients.
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Risk factors for progression of lower-risk
myelodysplastic syndromes to
acute myeloid leukemia

Cristina Calderon?, Jose F Falantes?, lldefonso Espigado?, Dora Alonso?, Jose Gonzalez!, Isabel Montero?, M? L Martino?,
Estrella Carrillo?, Rocio Parody?, Jose Antonio Pérez-Simon?
Servicio de Hematologia. Hospital Universitario Virgen del Rocio, Sevilla, Spain

Objectives and background
Prognosis of patients with myelodys-
plastic syndrome (MDS) is very hetero-
geneous, particularly in the subgroup
of lower-risk MDS (LR-MDS: Low/Int-1
IPSS or <10% bone marrow blasts). In
addition, the rate of transformation to
acute myeloid leukemia (AML) is not
well established for LR-MDS as a whole
group. The objective of this study was
to analyse the rate of progression to
AML, time to progression, and identifi-
cation of factors which might influence
on the risk of AML progression among
LR-MDS patients.

Methods

353 LR-MDS patients from a single in-
stitution (1990-2010) have been ana-
lyzed. Median age was 72 years (17-93).
Refractory anaemia (46%) and refrac-
tory anaemia with ringed sideroblasts
(31%) were the most frequent FAB sub-
types. 64/335 patients had bone marrow
(BM) blasts 5-9%. 55% of patients had
transfusion dependency (TD) at diag-
nosis or shortly after during follow-up.
Karyotype was available in 106 patients
according to IPSS (Low-risk: 43.3%. Int-
1: 56.7 %). To ensure that patients an-
alyzed were LR-MDS as karyotype was
not available in all cases, and consider-
ing that this missing data could make a
change in IPSS stratification, patients
with BM blasts 5-9% with no karyo-
type and 2-3 cytopenias were removed
from analysis, assuming that interme-
diate or poor karyotypes would have
categorized them as intermediate-2 or
high risk. In case of karyotype defined

as good by IPSS, no change in IPSS score
was possible even in case of 2/3 cytope-
nias with 5-9% blasts. Thus, 32 patients
were removed from study by this con-
sideration

Patients treated with 5-azacitidine, le-
nalidomide or allogeneic stem cell re-
cipients were excluded from analysis as
these interventions could possibly im-
pact on survival or disease progression.

Results and significance

After 22 months median follow-up,
AML progression occurred in 54 patients
(15%) and 246/335 patients (69.7%) had
died at last follow-up. Mean time to
AML was 41 months. Variables that in-
fluenced on the risk of AML progres-
sion were TD (19% versus 10.5%, p=0.05)

8.5% for patients with TD, but this risk
significantly increased up to 49.5% for
patients with BM blasts >5% and TD
(Figure 1, p<0.001). Mean time for trans-
formation was 22, 19 and 13 months, re-
spectively for each group. Overall sur-
vival for the group of patients who pro-
gressed to AML was <8 weeks.

Conclusions

Prognosis of LR-MDS is very heteroge-
neous. According to the current study,
almost half of the patients with TD and
BM blasts > 5% are at risk of progres-
sion to AML after 2 years from diagno-
sis. Thus, in spite of being classified as
lower-risk, aggressive therapeutic ap-
proaches may be required in this subset
of patients early after diagnosis.

and BM blasts (32%
versus 12%, p=0.001).
By contrast, periph-
eral cytopenias, age
and MDS subtype had
no influence on the
risk of progression to
AML. Upon combin-
ing TD and BM blasts,
3 different subgroups
of patients could be
identified, with a rate
of 12.5%, 14.4% and
40% of AML progres-
sion if BM blasts 5-9%
(n=16), TD (n=125) or
both (n=30) respec-
tively. At 2 years, risk
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Outcomes of patients with myelodysplastic
syndromes/myeloproliferative neoplasms
with emphasis on MDS/MPN-unclassified

C. Kelaidi, V. Constantinou, G. Papaioannou, N. Stavroyianni, C. Vadikoliou, D. Sotiropoulos, R. Saloum,
T. Papadaki, A. Athanasiadou, A. Anagnostopoulos
Department of Hematology and Bone Marrow Transplantation, G. Papanicolaou Hospital,

Exochi 57010, Thessaloniki, Greece

Background
Data on outcomes of patients (pts) with
myelodysplastic syndromes/myeloprolif-
erative neoplasms (MDS/MPN), especial-
ly MDS/MPN-unclassified (MDS/MPN-
U), are scarce.

Patients/methods

We retrospectively studied pts followed
in our center, with MDS/MPN according
to WHO 2008 criteria. Because of over-
lap characteristics of MPN and MDS,
pts with systemic mastocytosis associ-
ated with MDS (SM/MDS) were also in-
cluded. Pts with previous MDS or MPN
were excluded. Response and disease
progression were defined according to
IWG 2006 criteria.

Results

Twenty-five pts with MDS/MPN were
included. Median age was 70 y (range
19-79). Male/female ratio was 1.77/1. Di-
agnosis was CMML-1 N=7, CMML-2 N=7,
JMML N=1, MDS/MPN-U N=8, systemic
mastocytosis (SM)/MDS N=2, with one
additional pt with CMML subsequent-
ly developing SM. At diagnosis, median
WBC count was 18.8 G/L (range 3-120),
ANC 15.5 G/L (0.6-70), monocytes 1.9 G/L
(0.1-16), left shift 16% (0-28), Hb 11.2 g/
dL (6-17), platelets 99 G/L (10-680), pe-
ripheral and bone marrow (BM) blasts
5% (0-17) and 7% (2-19), respectively
(resp.). 25% of pts had platelets count
>400 G/L.

Splenomegaly, B-symptoms and BM fi-
brosis were present in 23%, 57% and
27% of pts, resp. Karyotype was fav, int
and unfav in 55%, 36% and 9% of pts,
with -7, +8, del(12)(p11), del(12)(q14;q21),
+10, +21, and previously unreported
t(9;12)(q13;913) in 3, 6, and 1 pt each,
resp., while +21 and i(17)(q10) appeared
during disease progression other than
AML transformation. IPSS was low/int-
1 and int-2/high in 50% and 50% of pts,
resp. JAK2 V617F and CKIT D816V muta-
tions were detected in 2/6 pts and 2/2
SM/MDS pts, resp. 70% and 29% of pts
were transfused at diagnosis with PRBC
and platelets, resp.

Treatment included erythropoiesis stim-
ulating agents (ESAs), low dose chemo-
therapy, intensive chemotherapy (IC)
and azacitidine (AZA) in 40%, 36%,
16% and 48% of pts resp. Response
rate to ESAs, ICand AZA was 60%, 14%
and 14% resp. Response rate to AZA in
CMML-1 pts was 33%. Dasatinib yield-
ed no response in 1 SM/MDS pt with
CKIT D816V.

3-year cumulative incidence of AML
and median overall survival (OS) in pts
with CMML-1, CMML-2 and MDS/MPN-U
were 20%, 40% and 0 (P=0.059) and 39,
8, and 20 mo (P=0.50), resp. The pt with
JMML died from AML transformation
3 months after diagnosis. 2/3 pts with
SM/MDS died from disease progression
w/o AML at a median of 10 mo after
diagnosis. Median survival after dis-

ease progression other than AML trans-
formation was 35, 15 and 14 mo in pts
with CMML-1, CMML-2 and MDS/MPN-
U, resp. (P=0.88). Cause of death was
disease progression other than AML,
AML transformation and unrelated to
disease in 50%, 50%, and 0 and 80%,
0 and 20% of cases in CMML and MDS/
MPN-U, resp. (P=0.10). Percentage of
circulating blasts >5% was the only in-
dependent factor affecting risk of AML
transformation in the overall population
(P=0.0004). Diagnosis other than CMML-
1, WBC >30 G/L, % of circulating blasts
>5% and IPSS high/int-2 were associated
with worse survival in univariate anal-
ysis (P=0.06, 0.03, 0.04 and 0.08, resp.).
No predictive factor of OS was found in
multivariate analysis.

Conclusion

MDS/MPNs are heterogeneous disorders
with respect to disease progression and
AML transformation. MDS/MPN-U tend-
ed to differ from CMML-1 by shorter
survival after disease progression oth-
er than AML, and from CMML-2 by low-
er risk of AML transformation. Mortal-
ity of pts with MDS/MPN-U was mainly
attributed to disease progression with-
out AML transformation. Alternatively
to hypomethylating agents, therapeu-
ticoptions in pts with MDS/MPN-U could
include JAK2 inhibitors.
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Treatment of systemic sclerosis with tyrosine ki-
nase inhibitors. Could be a new indication?

Andrade M?, Roca M, de Rueda B?, Rincon E', Zubiri B}, Pecondon A#, Giraldo P"%*
"Haematology Department; 2Centro de Investigacion en Red Enfermedades Raras (CIBERER) Zaragoza, 3Dermatology Department;
4Rheumatology Department, *Translational Research Unit, Miguel Servet University Hospital, Zaragoza, Spain

In spite of prophylaxis, chronic graft-vs-
host disease (GVHD) is the most com-
mon and late stage complication of al-
logeneic haematopoietic stem cell trans-
plant (HSCT). Sclerodermais a rare form
of chronic GVHD ascribed to abnormal
reconstruction of the immune system.
Generalized forms produce reduced mo-
bility and almost 40% have extracuta-
neous afectation. Conventional therapy
with corticosteroids combined with oth-
er immunosuppressors have limited ef-
ficacy. Other options such as Psoralen-
UV-A or extracorporeal photopheresis
have variable effectiveness. Imatinib
mesylate has recently been proposed as
a therapy of interest for the treatment
of systemic sclerosis related to its abili-
ty to inhibit c-Abl and platelet-derived
growth factor receptor, tyrosine kinas-
es involved in profibrotic pathways. The
objective of this report is to present
two cases of generalised scleroderma
as manifestation of late GVHD after re-
lated allogeneic peripheral blood stem
cell transplantation (PSCT).

Case 1

An 18 years-old female was diagnosed
with T-Acute Lymphoblastic Leukemia.
She underwent PSCT in September 2007.
The preparative regimen was with bu-
sulfan and cyclophosphamide, and sub-
sequently received cyclosporine over a
short course of four days along with
methotrexate to prevent chronic GVHD.
No acute GVHD appeared after trans-
plantation. Immunosuppression with
cyclosporine and prednisone was main-
tained until day +240 post-transplanta-
tion and then gradually reduced until its
suspension on day +480.Three months
later she was attended to in the outpa-
tient clinic for stiffness of small joints
in hands, elbows and knees, accompa-
nied by cellulites in lower arms. In ad-
dition, she presented with a waxy skin
of the forearm attached to underlying
tissues. These symptoms were compati-
ble with scleroderma plaques according
chronic GVHD. MRI images showed an
inflammatory involvement of the fas-
cia and septa interfascial with a wide
infiltration. Elastography showed the
impact only at the fascia, with no in-
volvement of muscle fibres. The modi-
fied Rodnan skin score was: 48/60. She
received combined therapy with myco-
phenolate mofetil, steroids and PUVA
and 9 months later slight improvement
was detected. We decided to change the
strategy and start treatment with Ima-
tinib mesilate 100 mg. It has been well
tolerated, without any adverse effect,
and after a 6 month follow-up, we have
seen a progressive and substantial im-
provement in the hardening and stiff-
ness of the patient's skin and joints.

Case 2

A 53 years female old was diagnosed
with myelodysplastic/myeloprolifer-
ative neoplasm in November 2006. A
PSCT was performed in October 2007.
22 months after PSCT, extensive skin
plaques in dorso, abdomen and lower
extremities with sclerosis, dyskeratosis
and focal necrosis appeared. Elastog-
raphy showed pseudonodular forma-
tions with severe abnormal stiffness in
the subcutaneous tissue. The modified
Rodnan skin score was: 50/60. She re-
ceived combined therapy with mycophe-
nolate mofetil, steroids and PUVA dur-
ing 12 months without improvement.
She then started therapy with imatinib
mesilate 100 mg/d, with good tolerance.

Comments

Preclinical data using in vitro and mu-
rine models of fibrosis have demonstrat-
ed the antifibrotic properties of ima-
tinib and other TKls by inhibition of c-
abl and PDGF. Whether imatinib will be
tolerable or effective in the treatment
of systemicsclerosis is the subject of sev-
eral investigations.
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Mutation screening of druggable target molecules
can be readily introduced in the management and
diagnosis of hematologic malignancies

S. Bresolin, G. Basso and G. te Kronnie

Laboratory of Oncohematology, Department of Paediatrics, University of Padova, Padova, Italy

Objectives and background

During the last 50 years, the somat-
ic mutation theory of cancer has been
the prevailing paradigm in cancer re-
search and for hematologic malignan-
cies, and a wealth of genomic aberran-
cies in bone marrow cells have been de-
scribed. Some of these aberrancies such
as the Bcr-abl translocation have been
taken to in depth biological and phar-
macological studies that have provided
clinicians with a therapy options that
targets the aberrantly activated tyro-
sine kinase with a new generation of
specific inhibitors, thus hitting the pre-
sumed Achilles heel of CML. From the
latter story we can learn thatitis along
way going from the identification of a
recurrent genomic aberration, analysis
of its biological function, designing and
testing a specific inhibitor and develop-
ing a manageable drug. Recent empha-
sis on the design of agents with inhibito-
ry action on cellular pathways through
inhibition of specific molecules seem
to claim a paradigm shift from ‘search-
ing for the drug that hits the aberrant
molecule’ to ‘identifying the patients
that carries an aberrant molecule for
which new agents are available’. Exam-
ples of relevant inhibitors of aberrant-
ly activated molecules in hematologic
malignancies are JAK2 and RAS-path-
way molecules.

Methods

High through put screening of muta-
tion hotspots in KRAS using amplicon
Next Generation Sequencing (NGS) 454
technology (Roche Applied Science) pro-
vided instant information on activating
mutations and of mutational load (per-
centage of mutated sequence reads)
in DNA of hematologic samples. Gold
standard Sanger sequencing was used
to validate mutations revealed by NGS.

Results

Mutation analysis of AML, JMML, CMML
and CML patient samples revealed a
high number of activating KRAS muta-
tions with mutation load varying from
44 to 0.1%. Samples with a mutation
load of >10% were all found to be con-
cordant when analyzed by Sanger se-
quencing and no mutations were found
by Sanger sequencing in samples that
were mutation ‘free’ by NGS 454 tech-
nology.

Conclusions

NGS 454 amplicon sequencing technol-
ogy is a robust technology that reliably
identifies somatic point mutations in
KRAS with a sensitivity of at least 0.1%.
Activating RAS mutations prevents the
hydrolysis of RAS-GTP and results in con-
stitutive activation of the RAS protein,
enhancing cell survival and prolifera-
tion. The impact of KRAS mutations, in
particular small KRAS mutated clones,
on the course the disease remains to
be demonstrated. In principle, the in-
formation on the KRAS mutation could
be used by clinicians to contemplate the
use of specific inhibitors of the RAS-
pathway in combination therapies. Sen-
sitivity of up to 10-3 (0,1% of mutated
sequence reads) deems the 454 ampli-
con sequencing approach to be suitable
for mutation screening during treat-
ment follow-up of patients, and the
‘open’ design of 454 amplicon mutation
screening favours screening of several
mutations in parallel and the on-time
addition of new samples for screening.
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