and colleagues. Aim/Method: In this study, we
assessed the response of five different human ES
lines (H1, hSF6, BG01, BG02, BG03), originated in
three different laboratories, to hematopoietic in-
ducing conditions, by phenotypic and functional
in vitro approaches. Results: Characterization of
surface marker expression (i.e. CD34, CD45, gly-
cophorin A) and assessment of hematopoietic
progenitor clonogenic ability indicated that de-
spite the expression of CD34 in all cell lines and
an appreciable level of CD45 expression in HI,
hSF6, and BG02, only H1 and BGO02 gave rise to
hematopoietic clonogenic progenitors following
embryoid body (EB) culture. Their clonogenic
potential was associated with generation of non-
adherent cells, which were mainly CD45+ and a
rich source of hematopoietic progenitors, from H1
and BG02, whereas hSF6, BG01, and BG03 were
devoid of both non-adherent cells and hemato-
poietic progenitor emergence. Expansion of non-
adherent cells with a cocktail of growth factors
(IL-3, IL-6, SCF, FIt-3L, G-CSF, EPO, TPO, FGF,
VEGEF, transferrin) resulted in a drastic shift in the
composition of colonies from granulo-
cytic/monocytic lineages towards erythroid line-
age in H1, but not in BG02. Erythroid cells gener-
ated under these conditions produced mainly
embryonic (. and .) and fetal (.) globins and only a
small proportion of them expressed adult . globin.
Early exposure to hematopoietic growth factors
during EB development dampened the generation
of hematopoietic progenitors by non-adherent
cells and subsequent erythroid development.
Conclusions: Taken together, our data suggest: a)
Different ES lines differ in their ability to undergo
hematopoietic differentiation, which can not be
predicted by the surface markers studied. b) Non-
adher-ent cells emerged from EBs are rich in he-
matopoietic progenitors and can be expanded to
generate highly enriched erythroid colonies only
in H1 line. ¢) BFU-E-derived cells from H1 pro-
duce mainly embryonic and fetal globins. The
predominant expression of both embryonic and
fetal globins among the same population of
erythroid cells is unlike the clean transition from
embryonic to fetal globin pattern seen in vivo.
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EVALUATION OF GENETIC DE-
FECTS UNDERLYING FAMILIAL
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RESULTS
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Background: Familial hemophagocytic lympho-
histiocytosis (FHL) is a rare, autosomal recessive,
if untreated, inevitably fatal disorder of early
childhood associated with persistent fever, hepa-
tosplenomegaly, pancytopenia, liver dysfunction,
coagulation abnormalities, overproduction of
inflammatory cytokines, hyperactivation of T
lymphocytes and macrophages the latter fre-
quently involved in hemophagocytosis in bone
marrow, lymph nodes, liver and spleen. The dis-
ease is genetically heterogeneous; pathogenic
mutations have been described in Perforin 1,
Munc13-4, Syntaxin 11 genes, and a gene not-yet-
identi-fied has been mapped to the long arm of
chromosome 9. However, genetic defects in these
genes only partially explain the molecular patho-
genesis of all FHL cases. Aims: The purpose of
this study is to gain further insights into the mo-
lecular basis of this disorder by evaluating the
genetic defects underlying FHL in Turkish pa-
tients. Methods: We have investigated a total of 16
unrelated families of consanguineous marriages
each with one or more affected children. Linkage
analysis was performed using 5-10 microsatellite
markers selected from chromosomal regions har-
bouring Perforin 1 (10q21-22), Munc 13-4 (17q25),
Syntaxin 11 (6q24.2) genes and an unidentified
gene (9921.3-q22). The complete coding sequences
of the Perforin 1 gene (exon 2-3) was screened for
mutation by direct sequencing. Results: Homozy-
gosity with the markers tightly linked to the Per-
forin 1 gene has been observed in 2 patients. Se-
quencing analysis of Perforin 1 gene revealed that
a homozygous G to A substitution at codon 149
(GGC>AGC) resulted in the replacement of Gly
with Ser (G149S) in one of these patients, while no
mutation in coding sequences of the gene was
detected in the other patient. Consanguineous
common haplotype has been observed in parents
of another 2 patients whose DNA were not avail-
able for the study. Heterozygous G to A transition
at codon 374 (TGG>TGA) leading to the substitu-
tion of Trp with a stop codon (W374X) was identi-
fied in both parents of one of these cases. This
nonsense mutation in homozygous state was most
probably the cause of the disease in the affected
child. While a heterozygous C to A substitution at
codon 91 (GCG>GTQG) leading to transition of Ala
with Val (A91V) was detected in the father of the
second patient, neither this nor any other muta-
tion was detected in the mother. Regarding the



remaining patients Perforin 1 was excluded by
linkage analysis, homozygosity has been detected
in five and one patients for Munc13-4 and Syn-
taxin 11 gene loci respectively. Sum-
mary/Conclusion: Previous reports indicated that
Perforin gene mutations account for significant
portion of both Turkish and all FHL cases world-
wide (about 30%). However, the preliminary re-
sults of this study suggested that molecular pa-
thologies in Munc13-4 gene, but not in Perforin,
may be the major cause of the FHL in Turkish
population. First two authors contributed equally
to this work.
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DROME: CLINICAL CHARACTER-
ISTICS AND MUTATION ANALYSIS
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Nijmegen breakage syndrome (NBS) (OMIM
251260) is a rare autosomal recessive disorder
characterized by growth retardation, micro-
cephaly, developmental delay, distinctive facial
appearance, immunodeficiency, and predisposi-
tion to malignancies. Most of the previously iden-
tified patients have belonged to Slavic popula-
tions, such as Poland, Czech Republic, and
Ukraine. Mutations in the NBS1 gene were first
found to be associated with this syndrome in
1998. Almost all of patients from Slavic origin
were found to carry a homozygous five base pair
deletion (657del5) in the 6th exon of this gene. A
conserved haplotype associated with this deletion
was demonstrated and suggested that this muta-
tion had a single origin in Slavic populations. A
combined carrier frequency of this deletion in
three Slavic countries, Czech Republic, Poland
and Ukraine, was reported to be 1/177. Recently a
Turkish patient with NBS have been reported and
who was found to be homozygote for 657del5. In
this paper, we reported seven patients with NBS
from three different families in Turkey. These
families denied any relationship with Slavic popu-
lations. All probands in these families were phe-
notypically diagnosed as having NBS based on
growth retardation, microcephaly, developmental
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delay and facial features in addition to lympho-
reticular malignancies. Cytogenetic and immu-
nological investigations also supported the diag-
nosis. All the seven patients were found to be
homozigote for 657del5. Four of seven patients
were female. There was consanguinity within all
families. One patient had acute leukemia, two
patients had B-cell lymphoma, one had T-cell
lymphoma. These four patients were death from
malignancy. One patient had autoimmune lym-
hoproliferative syndrome. She is surviving with
steroid treatment. Other two patients surviving
and have no malignancy. This study demon-
strated that NBS has not been rarely diagnosed in
Turkish population. This paper gives the descrip-
tion of the first case of autoimmune lymhoprolif-
erative syndrome diagnosed in patients with NBS
in literature so far.

Abstract: 184 Oral: 184
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Background and aims: Cryptic translocation
t(12;21)(p13;q22) which give origin to the hybrid
gene ETV6-AML1(RUNX1) can be detected in a
20-25% of children with B precursor ALL as the
most frequent specific aberration. Despite of the
fact that according to the most authors this find-
ing is associated with a favorable outcome, ETV6-
AML1 positive children can have late relapses.
One of the reasons could be high instability of the
genome of leukemic cells, which is manifested on
chromosomal level by additional aberrations
and/or complex chromosomal rearrangements.
Genetic changes that are most frequently associ-



ated with t(12;21) are the deletion of the wild type
ETV6 alelle, trisomy of chromosome 21 and/or
duplication of the ETV6/AMLI fusion gene. Also
non-specific structural and/or complex chromo-
somal rearrangements could be detected. The aim
of the study was to evaluate the significance of
complex chromosomal aberrations for prognosis
of chidren with ETV6-AMLI1 positive ALL. Meth-
ods: For the assessment of ETV6-AML1 fusion
gene RT-PCR and/or double target interphase
FISH with locus-specific probe (Abbott-Vysis)
were used (200 interphase nuclei analysed, cut-off
level 2.5% tested on controls, standard deviation
0.5%). Karyotypes were analyzed by conventional
and molec-ular-cytogenetic methods. Structural
and/or complex chromosomal aberration were
proved by FISH with whole chromosome painting
probes (Cambio, Cambridge, UK) and/or by
mFISH with the "24XCyte" probe kit (Meta-
Systems GmbH, Altlussheim, Germany). Results:
We performed a retrospective study of 88 children
with ALL and ETV6-AMLI fusion gene proved by
RT-PCR and/or I-FISH. Patients were diagnosed
between 1995 and 2005 in four haematological
centers in Czech Republic, with an age ranged
between 15 months and 16,6 years (mean 5 years).
Most of them are living in the first or second
complete remission. Relapse appeared in 17 chil-
dren (19,5%). Three patients died (two because of
relapse and one for treatment complications). In
53  children (60%) we found except
t(12,21)(p13;922) additional chromosomal aberra-
tions, the most frequently trisomy or tetrasomy of
chromosome 21 (14 cases), deletion of non-
translocated ETV6 allele (14 cases) and/or dele-
tion of 6q (6 cases). Complex karyotypes were
identified in 40 children in total (45,5%). In nine of
them variant translocations of chromosomes 12
and 21 with other partners were observed. Analy-
sis of event-free survival (EFS) revealed signifi-
cantly shorter survival in patients with additional
structural and/or complex aberrations in ETV6-
AML1 positive cells (p=0,005). Conclusions: In our
cohort of patients with ETV6-AML1 positive ALL
complex karyotypes were indicator of poor prog-
nosis. Finding of complex chromosomal aberra-
tions of leukemic cells is accompanied by higher
risk of relapse even in those cases where is pri-
marily present prognostically positive aberration.
Supported by grants MSM 0021620813, GACR
301/04/0407 and IGA NC7490.
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Structural rearrangement of the chromosome
band 11923 is one of the most common cytoge-
netic abnormalities seen in haematological malig-
nancies, especially in acute leukemias. Molecular
genetic investigations have revealed that these
abnormalities often lead to rearrangement of the
mixed lineage leukemia gene (MLL). In our study
we report 34 patients diagnosed with 11q23 ab-
normalities. There were segregated into cytoge-
netic subgroups for comparison of presenting
clinical and biological features, response to induc-
tion therapy, and long-term outcome. Between
January 1994 and June 2003, 34 patients with
haematological malignancies were diagnosed
with 11g23 abnormalities by conventional cytoge-
netic analysis at diagnosis and prior to treatment.
Chromosome studies were done at Laboratory of
Cytogenetics, Farhat Hached Hospital and were
performed on short-term culture (16, 24 and 48
hours) of the cells from bone marrow or periph-
eral blood by the R banding technique. To estab-
lish the involvement of MLL by Fluorescence In
Situ Hybridization Analysis (FISH) we used LSI
MLL (11923) dual color DNA probe (5"MLL spec-
trum green -3° MLL spectrum orange). The me-
dian age of these patients was 25 years (range
from 3 months to 67 years).62 % were female. 20
patients had an AML, 11 had an ALL and 3 had a
MDS. The median white blood cell count (WBC)
was 65,5x109/ 1. 11q23 rearrangements were apart
from a complex Karyotype in 11 cases. They were
the sole chromosome abnormality in 13 cases.
Twenty four patients showed an apparently sim-
ple reciprocal translocation. The most frequent
chromosome partner sites were 421 (7 cases) and
9p22 (5 cases). We report rare translocations, such
as t(11;17)(q23;q12) and t(10;11)(q22;q23), each in
one case of acute monoblastic leukaemia. A
del(11)(q23) were observed in 6 cases, a
der(11)(q23) in 3 cases and an
ins(4;11)(q21;,q11q23) in one case. FISH analysis
was possible in 25 cases. Twenty of them showed
MLL rearrangement. Investigation of hematologic
and clinical characteristics of each cytogenetic
subgroup showed that t(9;11)(p22;q23) is strongly
associated with acute monoblastic leukemia. The
t(4,11)(q21;,923) and the rearrangement of MLL



are both associated with a splenomegaly, an ex-
treme hyper-leukocytosis and a shorter complete
remission duration. The median overall survival
and event free survival were respectively of 8
months and 4 months. The age (<1 year and >50
yeras) and the WBC (>30.109 / 1) are unfavorable
predictive prognostic factors. Translocation t(4;
11) is associated to the worst clinical outcome. In
conclusion, 11q23 rearrangements in hematologi-
cal malignancies are associated to heterogeneous
clinical features and treatment outcome according
to the cytogenetic subroup.
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Microarray gene expression profiling has identi-
fied certain "Indicator" genes predictive of out-
come in DLBCL and follicular lymphoma (FL).
However, such methods rely on relatively large
amounts of fresh starting tissue, and, therefore,
measurement of Indicator genes in routine prac-
tice is difficult. To test the use of Indicator genes
as a diagnostic tool for lymphoma, we have de-
veloped a simple, clinically practical polyA PCR
based method for analysis of Indicator profiles in
DLBCL and FL, specifically for use in very small
tissue samples. PolyA RT-PCR, an extremely sen-
sitive technique enabling global mRNA amplifica-
tion from ng amounts of RNA, was applied to
RNA extracted from 67 archived human frozen
lymph nodes (LN). The resultant cDNA was ana-
lysed by TagManTM real-time PCR for 36 candi-
date Indicator genes (from Shipp et al & Alizadeh
et al) using specific 3° directed primers. The ex-
pression level of each gene was quantified against
human DNA, and the data normalised using the
mean expression of four housekeeping genes (IF2-
b, Gap, Rbs9 and beta actin). The results demon-
strate ability to distinguish between reactive and
neoplastic LNs and between DLBCL and FL. Spe-
cifically, ACTA expression was reduced in neo-

plastic compared to reactive LNs (p<0.03), whilst
Urokinase (p<0.00) and KIA0233 (p<0.01) distin-
guished between DLBCL and FL. Preliminary
analysis also indicates correlation with length of
survival. Specifically, expression levels of EAR2,
S5HT2B, HSF1, HSP27, ID2, KIA0233 & PKCG (all
at p<0.03) were correlated with interval to death
in FL, and BSP1 with interval to death in DLBCL
(p<0.04). These results validate a simple, sensitive
and robust method for analysing lymphoma Indi-
cator genes. Crucially, initial amplification using
polyA PCR makes the technique applicable to
very small clinical samples, such as needle core
biopsies or fine needle aspirates, facilitating rou-
tine clinical application.
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Risk-adapted therapy in acute lymphoblastic leu-
kemia (ALL) of childhood relies on traditional risk
factors such as age, white blood cell count, immu-
nological subtype, chromosomal aberrations and
response to treatment although different risk fac-
tors was used at different protocols. The aim of
this study is to assess the predictive value of in
vitro cellular drug resistance and compare with
these prognostic factors. PATIENTS AND
METHODS: In vitro drug resistance was meas-
ured using the 4-day methyl-thiazol-tetrazolium
(MTT) assay at bone marrow samples in 198 chil-
dren (100 female, 98 males) at initial diagnosis.
The patients had been treated according to two
different protocols in either the CCG or BFM-
based and followed from 1 to 144 months (median
25 months) We evaluated 5 drugs (VCR, PRED, L-
ASP, DEXA, ETO) and calculated the 50% lethal
concentration (LC 50) of each one. Nonparametri-
cally distributed median LC 50 values were ana-
lysed with the Mann-Whitney U test for statistycal
analysis RESULTS: Large individual patient dif-
ferences in cellular drug resistance were found,
Patients with high leukocyte count (>
50.000/ mm3) were 5 fold more resistant to PRD.
Cases with CD 34 positive ALL also were 2 and 5



fold more resistant to VCR and ARA-C respec-
tively. There were also prednisolon resistance in T
cell leukemia and prednisolon sensitivity in Calla
positive ALL (3 fold). Patients with t (9,22) and t
(4,11) were 3.6 and 2.2 fold more resistant to PRD
respectively. Patients with t (12,21) were 2 fold
more resistant to DEXA. There was no statistically
significant difference between LC50 values and
age and response to treatment. Patients who long
term survive were highly sensitive to PRD and
DEXA CONCLUSION: Childhood ALL has a
heterogeneous in vitro resistance profile, with
relatively sensitive and resistant cases. CD 34
positive and T cell samples, however, are gener-
ally more resistant compared to other immuno-
phenotype In vitro drug resistance might help
explain the poorer prognosis of high risk leuke-
mia. This research was partly supported by the
[stanbul University Research Fund. Project Num-
ber:T-1137 /18062001
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BACKGROUND: Thromboembolism commonly
occurs in leukemic patients and the occurence of
thrombosis complicates the patient management.
The etiology of thrombosis in malignacy is multi-
factorial and mechanisms include the release of
procoagulants by tumor cells, as well as predis-
posing factors such as infection and anticancer
drugs. L-asparaginase and corticosteroids have
been successfully used in induction therapy in
ALL, but several complications including throm-
boembolic events have also been attributed to
these drugs. AIMS: The aim of this retrospective
study is to investigate the thrombosis incidence
and the effect of inherited hypercoagulable ab-
normalities on thrombosis in children with ALL.
METHOD: The records of 71 children with ALL
were reviewed. The patients received CCG-106-B,
CCG-1952, CCG-1961, and CCG-2552 protocols.
Thrombophilia screening was performed in pa-
tients with thrombosis. The laboratory evaluation
of inherited hypercoagulable abnormalities in-
cluded functional anticoagulant assays for protein
C, protein S, antithrombin III(AT III), factor VIII
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and genetic analysis of the factor V Leiden,
prothrombin 20210 G-A, and MTHFR 677 muta-
tion were performed before induction therapy.
Patient characteristics, thrombotic processes
(catheter related thrombosis, stroke, pulmonary
embolism, deep venous thrombosis) were evalu-
ated. RESULTS: The median age of patients with
thrombosis was 6,5 years (range: 1,4-17 years).
Thromboembolic events were observed in 10
cases (4 cerebrovascular accidents, 2 deep vein
thrombosis, and 4 catheter related right atrial
thrombosis). Thrombophilia screening was per-
formed in patients with thrombosis (protein C,
protein S, AT III levels in all, genetic analysis of
the factor V Leiden and prothrombin 20210 G-A
mutation in seven, MTHFR 677 mutation in two,
factor VIII level in three, and factor IX level in
two). Elevated factor VIII level and factor V Lei-
den mutation were associated with cerebrovascu-
lar accident in a patient. And elevated factor VIII,
factor IX level and MTHFR 677 mutation were
associated with catheter related right atrial
thrombosis in another patient. Postphelebitic syn-
drome was seen in one patient with deep vein
thrombosis 7 years after thromboembolic event.
CONCLUSION: Thrombophilia screening tests
should be performed in all ALL patients. ALL
treatment is one subject of discussion on the in-
creased thrombotic risk due to gene polymor-
phisms. The children with thrombosis should be
followed for development of late complications.
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Introduction: Jordan has a population of 5 mil-
lions, childhood cancer accounts for 6% of all can-
cer. Acute leukemia accounts for 36% of all child-
hood cancer, 75% of them are acute lymphoblastic
leukemia. 60-70% of all childhood cancer are
treated at the newly established King Hussein
Cancer Center Immunophenotypic and cytoge-
netic charachteristics of children with acute lym-
phoblastic leukemia is lacking in Jordan and the



area as well. Differences in these charactereistics
among children population from different parts of
the world may shed light on the pathogenesis of
acute lymphoblastic leukemia, and explain differ-
ences in clinical behavior. Materials and Methods:
Since January 2003, 101 Jordanian children were
diagnosed to have acute lymphoblastic leukemia.
MF ratio 1.3 (57 M, 44 F). Age distribution as
follows: <1 year: 4, 1-4 years: 47, 5-9 years: 27, 10-
15 years: 21, >15 years: 2. Median age was 4 years,
and peak age 3-4 years. Inmunophenotypes: pre-
cursor B: 83 (82%). T cell: 13 (13%), B cell: 3 (3%),
bilineage 1 (1%) unclassified 1 (1%). Cytogenetics:
Routine cytogenetics, and fluorescence in situ
hybridization (FISH) were successfully performed
on only 57 patients. Specific tranlocations detected
were as follows: £(9:22), Philadelphia chromosome
in 8 (14%), t(12:21) in 5(9%), t(4:11) in 3 (5%), and
t(1:19) in 3 (5%), trisomy 21 was present in 3 (5%),
and monosomy 7 in 1 (2%). Conclusion: Age and
immunophenotypic characteristics of Jordanian
children with acute lymphoblastic leukemia are
similar to those reported worldwide, however
there is increase in the incidence of Philadelphia
chromosome positive ALL 14% vs 3% reported
from western centers, and decrease incidence of
t(12:21); 9% in our patients vs 20% in the west.
These differences are highly significant if this
trend persists.
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Background: Dramatic progress in the treatment
of childhood ALL has been achieved during the
last two decades in Western countries where the 5
year event free survival rate (EFS) has risen from
10 to 80%. However, this high cure rate has not
been always occurred in every center in develop-
ing countries due to limited sources. The Aim: In
this study we evaluted the treatment results of
ALL BFM 90 and 95 chemotherapy protocols used
between 1993 and 2004 in our center. Methods: A
retrospective analysis of 150 children diagnosed
as ALL (M/F: 92/58; mean age: 6.2+3.7 years) was
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performed. The overall (OS) and event free sur-
vival rates(EFS) according to age, sex, initial leu-
cocyte count, chemotherapy response and risk
groups were analysed by Kaplan Meier survival
analysis. Children received BFM -90 chemother-
apy protocol between 1993-1996 and BFM-95 were
given afterwards. Methotrexate (MTX) dose was
reduced as 1 g/m2 in the protocol II of BFM 90
(n:37; 25%) whereas children in BFM 95 protocol
(n:113; 75%) received the orginal dose of MTX (5
g/m2). MTX could not be given to 7 children due
to their loss during the induction phase. Results:
EFS and OFS were not significantly different ac-
cording to age, sex and initial leucocyte count (p>
0.05). However, the children who had good re-
sponse to prednisolone in the first 7 days of
treatment achieved significantly better OS and
EFS (p<0.05). Patients showing good response in
BM aspirates to chemotherapy at 15 days of in-
duction and also the ones achieving complete
remission at day 33 had also significantly better
OS and EFS than the others(p<0.0001). Children in
the standart and median risk groups obtained
better survival rates comparing to the patients in
high risk group (p<0.05). Five years EFS and OS in
children given reduced dose of MTX (BFM-90)
were 65% and 76%, in respectively. Although the
children who received orginal dose of MTX
(5g/m2-BFM-95) had better 5 years EFS (78%) and
OS (80%) than the others, the difference between
the two was significant (p<0.05). Death occurred
in 33 patients out of 150 (22%). None were lost
due to MTX toxicity. Conclusions: BEM 90 and 95
protocols in our center were successfully applied
with no severe MTX toxicity causing death. In our
study, an improved outcome was obtanied with
BFM-95 treatment protocol of which 5g/m2 MTX
was given.
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Many investigators have studied the effects of
Electro Magnetic Fields (EMF) generated by ordi-
nary domestic power lines, as a risk factor in the



pathogenesis of acute leukaemias in children, but
there is little such study on very high voltage
overhead lines. Children living(usually in slums)
in industrializing major cities in developing coun-
tries, sometimes live very close to very high volt-
age (i.e; 132000 - 230000 volts) power lines, by a
negligence on housing safety standards. In this
study we have analyzed 60 consecutive patients
with acute leukaemias, and 59 matched controls
living in a provincial capital city in North - West-
ern Iran. The cases consisted of 58 patients (pts)
with ALL, and 2 with AML, 35 males (58%) and
25 females (42%), 56 alive, and 4 died, with a
mean age of 12.3 years. After a written consent, a
detailed quationary was filled in, by the help of
mothers as the main interviewees. A visit to the
present (and for the cases, the previous) residen-
tial areas of the study groups was arranged. The
locations of the high voltage power lines were
detected in each area, if present, and their dis-
tances from the houses under study were de-
tected. The expected intensity of the EMF gener-
ated was calculated in microTeslas (pT) having
the mean intensity of the electrical current (I =
1000 amperes, HZ=50) by means of the relevant
equations. The distances .2000 meters regarded
potentially safe (=0 uT). Fourtteen pts(23.5%) in
the case group were living near the power lines in
distances equal to or less than 500 meters(range 67
- 500) experiencing constant mean EMF intensity
of 0.6 microteslas (range 1.7 - 0.2). In the control
group the figure was 2 patients (3.5 %). On statis-
tical analysis, residency near very high voltage
power lines in distances equal to or less than 500
meters significantly increased the likelihood of
acute leukaemias in children.(95% CI=10.6 - 29,
Odds ratio=6.88, P value=0.001). (E-mail: hpour-
feizi@tbzmed.ac.ir)
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IS THE IMPOSSIBILITY TO
TRANSFUSE BLOOD DERIVA-
TIVES AN ABSOLUTE CONTRAIN-
DICATION TO GIVE FIRST LINE
CHEMOTHERAPY FOR ACUTE
LYMPHOBLASTIC LEUKEMIA?
TREATING JEHOVAH S WIT-
NESSES

Victoria Eugenia Ferrer-Argote, 2Juan Collazo-Jaloma,
3Walter Glender-Diaz

1 Public Health Department, Medical School, Universi-
dad Nacional Auténoma de México and Hospital Gen-
eral de México, O.D., 2 Hematology Department, Hos-
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pital General de México, O.D., 3 Hospital Angeles del
Pedregal, MEXICO

Combination chemotherapy(CC) has dramatically
changed the prognosis of acute lymphoblastic
leukemia (ALL) in the last decades with a high
rate of complete remissions(CR) and long event
free survivals (EFS) particularly in children; less
so for adolescents and adults. However, it re-
quires intensive support with blood deriva-
tives(BD) to fight the complications of cytopenias
due to both, the ALL and the CC. Patients like
Jehovah's Witnesses(JW) who refuse BD for reli-
gious reasons are usually given only symptomatic
treatment and their prognosis is poor.The advent
of stimulant agents of hematopoiesis(SAH) -
erithropoietin, filgrastim, IL-11- open the possibil-
ity to use first line CC(FLCC) without necessarily
transfusing blood derivatives. We hereby present
our experience with 7 cases of ALL, 5 males and 2
females aged 6-25 years. The patient's data are
shown on the Table. The cases with L3 morphlogy
showed no t{8:14}-. Five had high risk LLA. In-
formed consent was signed by the patients or
their parents if they were minors. The induction
treatment(ITx) included prednisone 60 mg/m2/d
x 28d PO, vincristine 1.5-2 mg/m2/w IV x4,
bleomycin 10U/m2/w x4 IV, daunorubicin 40
mg/m2/w IV x4 and L-Asparaginase
10,000U/m2/ x 10 SC. SNC prophylaxis with
MTX 10 mg/m?2, hydrocortisone 100 mg +/- Ara-
C 30mg IT was given on days 1, 14 and 28. Sup-
portive treatment included EPO 4,000-24,000U/d,
filgrastim 150-300ug/24-48 hrs and IL-11 2.5
mg/d, high-dose IV iron and folic acid as needed.
No important bleeding disorders were recorded.
Infections were controled with conventional anti-
biotics. Four patients (cases 1,2,3 and 6) received
the full ITx. Of the other three, two (cases 4 and 7)
received only prednisone and one dose of vincris-
tine. One dose of bleomycin and 3 of L-Asparagi-
nase were added to the third one (case 5). The
severity of the anemia precluded any other che-
motherapy and they died of profound anemia.
Among these cases were one adolescent with the
lowest Hb and a 25yr man with the highest
WBCC.The four patients who completed the ITx
achieved CR and 3 of them were then accepted by
social security institutions to continue their treat-
ment. Case N° 1 has an EFS of 32 months, N° 2
relapsed after one year and died. N° 3 has an EFS
of 9 months and N° 6 completed his first month in
CR. These results show that it is possible to give
FLCC and achieve CR in a substantial proportion
(57%) of ALL patients, including high risk ALL,
with the aid of an appropiate supportive treat-
ment with SAH. The strategies used in these cases
can certainly be improved and warrant further



trial. They open, however, new paths in the use of
CC for ALL in patients like JW who positively
refuse BD and are thus, doomed to death in a very
short term for the reluctance of most institutions
to offer them FLCC without the support of ade-
quate conventional BD.
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SEQUENTIAL THERAPY RAS-
BURICASE AND ALLOPURINOL IN
THE TREATMENT OF HYPERU-
RICEMIA IN LEUKEMIAS AND
LYMPHOMAS

1Ada Antonietta Quirino, ;Antonio Carola, ;Fausto
Gonnella, :Gianpiero Nitrato Izzo, :Silvia Russolillo

1Lucia Mastrullo ; U.O.C. Ematologia Ospedale San
Gennaro, ITALY

Background Hyperuricemia and tumor lysis syn-
drome (TLS) are life threatening metabolic com-
plications that can occur in patients affected by
hyperleukocytosic leukemias or other haemato-
logical malignancies with a large tumour burden
and rapid cell turn-over. Hyperuricemia, hyper-
phosfatemia, hyperkaliemia and hypocalcemia are
the main metabolic abnormalities of TLS. Hyperu-
ricemia is caused by the shedding of purinic basis
from the tumour following spontaneous or che-
motherapy-induced cell tumour lysis. It is well
known that that blood U.A. > 8 mg/dl and white
blood cell count > 50 x 103/ microliter are corre-
lated to a high early death risk. There is a high
incidence of TLS in tumours with high prolifera-
tive rate tumor burden such as acute lymphoblas-
tic leukaemia and Burkitt's Lymphoma. Usually
profilaxis and treatment of hyperuricemia consists
of hydratation, alkalinization and administration
of Allopurinol. Allopurinol, a Xanthine-Oxydase
inhibitor, acts by inhibiting the synthesis of uric
acid, but it does not eliminate the already accu-
mulated uric acid. Therefore, Allopurinol has a
slow action, it is administered only per os and can
lead to nefropathy with urolithiasis due to high
blood concentrations of xanthine. Rasburicase,
urate-oxydase from recombinant DNA, is a new
therapeutic weapon able to catalyze the oxydation
of uric acid in allantoin and to allow its elimina-
tion. It may represent an effective alternative drug
in the treatment of hyperuricemia. Rasburicase
administered iv. (0.20mg/Kg/day) induces a
rapid decrease in U.A. levels, improves the pa-
tient's electrolyte status and can reverse renal
insufficiency. The sequential administration of the
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two drugs could be an effective strategy for the
treatment of hyperuricemia and to prevent uratic
nefropathy. Aim: we report our preliminary re-
sults after the use of sequential Rasburicase and
Allopurinol therapy in the treatment of hyperu-
ricemia in 20 patients with Acute leukemias and
aggressive NHL. Patients and methods: Twenty
patients, 12 males and 8 females, mean age 56
years (range: 17-84), affected by haematological
malignancies and high U.A. levels (2 ALL, 10 hy-
perleucocytosis AML and 10 aggressive NHL)
were treated with Rasburicase (0.20 mg/kg iv)
started the day before or day 1 of chemotherapy
for two days and subsequently with Allopurinol
(300 mg/os) from day + 4 until the end of chemo-
therapy. U.A. blood levels were measured 8 hours
after Rasburicase injection, then daily during
treatment. Blood U.A. determination was per-
formed maintaining the test tubes at 4°C to block
Rasburicase in vitro activity. Results: All patients
responded to Rasburicase showing a fast and
constant decrease of blood U.A. within 8 hours
after the first i.v. administration. Plateau was
reached after 36 hours of therapy (1-2 mg/dl U.A.
levels) even in the presence of chemotherapy ad-
ministration. No patients exhibited increased U.A.
and creatinine levels during chemotherapy and
two patients, who had increased creatinine levels
at the diagnosis, showed a decrease after chemo-
therapy. Conclusion Rasburicase+Allopurinol
sequential therapy might be the treatment of
choice to control U.A and to prevent uratic ne-
fropathy and TLS in adult patients with acute
leukaemia or aggressive NHL.
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MANAGEMENT OF HYPERLEU-
KOCYTOSIS AND PREVENTION OF
TUMOR LYSIS SYNDROME WITH
LOW-DOSE PREDNISONE CON-
TINUOUS INFUSION IN CHIL-
DREN WITH ACUTE LYM-
PHOBLASTIC LEUKEMIA

:Mehmet Akif Ozdemir, :Musa Karakukeu, ;Tiirkan
Patiroglu, 1Yasemin Altuner Torun

1 Erciyes University Pediatric Hematology, Kayserti,
TURKEY

Background and Aim: The standard management
of childhood acute lymphoblastic leukemia (ALL)
with hyper-leukocytosis is unclear and its treat-
ment has focused on prompt leukocytoreduction.
Leukocytoreductive therapies have been used for



the prevention and management of tumor lysis
syndrome (TLS), but the outcomes have been
variable and their benefit has not been proven in
controlled clinical trials. This problem needs
much more investigations and effective and un-
complicated therapy strategies. Methods: In the
present prospective trial, 15 children with ALL
and hyperleukocytosis were treated with intrave-
nous low-dose prednisone continuous infusion
(LPCI) (6 mg/m?2/24 hours) as the remission in-
duction therapy. Results: The mean initial white
blood cell (WBC) count of the patients were
2184184 x109/L (range, 101 to 838 x109/L). The
mean WBC count reduction achieved by this
treatment was 34.4% at first day, 56.9% at second
day, and 76.6% at third day. The treatment was
well tolerated. None of the 15 patients developed
life-threatening metabolic derangement or re-
quired dialysis after the start of LPCI. Conclu-
sions: When comparing this approach to exchange
transfusion and leukapheresis we found it to be
very economic, safe and effective. Our data sug-
gest that LPCI treatment may be used for the pa-
tients presenting with especially WBC counts
between 100 to 400x109/L.
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IS THERE ANY IMPORTANCE OF
DIFFERENT BCR-ABL TRAN-
SCRIPTS IN ACUTE LYM-
PHOBLASTIC LEUKEMIA

1Giilgun Giindiiz, -Seray Dizlek, -Nilay Uysalgil,
1Mustafa Aydemir, .Aysen Timuragaoglu

1 Akdeniz University, School of Science and Art, de-
partment of Biology, » School of Medicine, Molecular
Unit of Central Laboratory, Antalya, TURKEY

Leukemia specific fusion genes can be used for
exact diagnosis, classification, detection of MRD
during follow-up and for targeted therapy. These
fusion genes can also be a target for PCR. One of
the well-defined leukemia specific fusion gene
transcript is BCR/ABL. In t(9;22), there are two
main types of breakpoint cluster regions with
BCR-ABL fusion genes. These are BCR-ABL p190
which is almost exclusively occurs in ALL and
BCR-ABL p210 which is found in all CML and
some ALL. The aim of this study was to compare
lightCycler and nested-RT-PCR results and to
evaluate the transcript of BCR-ABL in patients
with ALL and the effect of different transcripts on
clinical presentation and prognosis. Twenty-one
ALL patients were included into the study. After
total RNA extraction real time PCR (Lightcycler-
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LC-Roche) and inhouse nested RT-PCR (p190 and
p210) was performed in all patients. BCR/ABL
was found positive in 10 ALL patients with LC
(47,6 %). P190 was found positive in 8 patients
(80%). [5 patients had only el-a2 transcript (381
bp), 2 patients had el-a3 (207 bp) and one patient
had both el-a2 and el-a3 transcript]. p210 was
also studied in these patients and two patients
(20%) who had negative p190, revealed positive
p210 [b2-a2 (285 bp), b2-a2 and b3-a (285 bp and
360 bp)]. Neither of the patients were demon-
strated both transcripts. When we analysed these
transcripts according to clinical presentation
(splenomegaly, leucocyte count, haemoglobin,
platelet count) and prognosis we found compara-
ble results and only two of them were alive who
had p190 transcript with el-a3 and el-a2. Because
of p210 positive ALL cases were only 2 patients
we didn't perform statistical analysis. We can
suggest that both of them has bad prognosis and
probably the difference in transcripts do not have
any importance in patients with ALL.
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CAN RENAL LEUKEMIC INFIL-
TRATION CAUSE HYPERTENSION
IN CHILDREN?

1Seref Olgar, :Sevgi Yetgin, :Mualla Cetin, :Tiilin Aras

1Hacettepe University Faculty of Medicine Pediatric
Hematology Unit, Ankara, TURKEY

Out of 334 children with acute lymphoblastic leu-
kemia who were treated with St Jude Total XI and
Total XIII chemotherapy protocols were investi-
gated and 21 (6.3%) were hypertensive. The inci-
dence of tumor lysis syndrome was higher in the
hypertensive group than in the non-hypertensive
group (28.6 % vs. 11.5%) (p = 0.035). There were
no differences between patients treated with high-
dose methylprednisolone and prednisolone St
Jude Total XI and Total XIII, St Jude Total XIII LR
and St Jude Total XIII HR groups in respect of the
abovementioned parameters. Central nervous
system involvement, skeletal system involvement,
abdominal lymphadenopathy, elevated LDH and
leukocyte count, FAB types and immunopheno-
types were not found to be statistically significant
to the development of hypertension (p>0.05). We
found that renal leukemic infiltration is a risk
factor in hypertension development (p = 0.04) and
hypertension is a risk factor for renal parenchy-
mal disorder in the follow-up period (p = 0.0001).
However, only 15.6% of patients had renal leu-
kemic infiltration and suffered from hypertension.



This low ratio shows that renal leukemic infiltra-
tion alone is not a cause of hypertension.
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GRANISETRON HCL IMPROVES
THE LEFT VENTRICULAR SYS-
TOLIC FUNCTION AND PASSIVE
DIASTOLIC FILLING OF BOTH
VENTRICLES IN CASES WITH
HEMATOLOGIC MALIGNANCIES

1Alev Akyol Erikgi, -R. Eralp Ulusoyz.l('jzkan Sayan, -Ata
Kirilmaz, -Fethi Kiligaslan, ;Ahmet Oztiirk, -Ergun
Demiralp

1 GATA Haydarpasa Egitim Hastanesi Dept. of Hema-
tology, : GATA Haydarpasa Egitim Hastanesi Dept. of
Cardiology, Istanbul, TURKEY

Background:Five-HT3 antagonists are commonly
used in hematology/oncology clinics.
Aim:Investigating the hemodynamic effects of
granisetron HCI in terms of ventricular function
utilizing tissue doppler and conventional echo-
cardiographic parameters. Methods:We included
22 (6 ALL, 3 AML, 13 MDS, 8 females) patients
into this study. All patients were given anthracy-
cline lacking chemotherapy. All of them were
studied with both conventional and tissue dop-
pler echocardiography before and after adminis-
tering 3 mg iv granisetron HCL within 12+/- 5
hours. The mean age of the group was 40.66+15.84
years, height and weight were 1.6£0.08 meters,
59.35+13.24 kg respectively. All patients under-
went a complete two-dimensional transthoracic
echocardiographic and doppler study in the left
lateral decubitus position from multiple windows.
All studies were performed with Vingmed system
V (GE, Horten, NORWAY) echocardiograph and a
2.5 MHz transducer. Echocardiographic meas-
urements were performed according to recom-
mendations of the American Society of Echocar-
diography. Left ventricular dimensions were ob-
tained using the parasternal short-axis view at the
level of the papillary muscle. All variables were
expressed as meantstandard deviation. All statis-
tical analysis were completed utilizing paired
samples t test and p<0.05 were considered as sta-
tistically significant. Results:They are shown on
the table. Conclusion: We can conclude that grani-
setron, which is used as an antiemetic agent,
slightly improves the left ventricular systolic func-
tion and passive diastolic filling of both ventricles
in cases with hematologic malignancies. alev-
erikci@yahoo.com
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SURVIVAL ANALYSIS IN CHIL-
DREN WITH ACUTE LYM-
PHOBLASTIC LEUKEMIA- SINGLE
CENTRE EXPERIENCE

1Fani Athanassiadou, ;Maria Kourti, ;Athanassios
Tragiannidis, 1Theodotis Papageorgiou, »Vassiliki Ka-
loutsi

1 Second Department of Pediatrics,Division of Hema-
tology-Oncology, Aristotle University of Thessaloniki, »
Department of Pathology, Medical School, Aristotle
University of Thessaloniki, GREECE

Acute lymphoblastic leukemia (ALL) is the most
common malignancy diagnosed in children with a
current cure rate of about 80%. Aim of this study
is to perform a retrospective analysis of survival
of children with ALL in the setting of contempo-
rary intensive therapy. Patients and methods:
Study population was 122 children (71 male and
51 female) with median age 4.74 years (range 3
months - 15 years), who were treated according to
the BFM 90 and BFM 95 protocol in the 2nd Uni-
versity Department of Pediatrics at AHEPA Hos-
pital from January 1992 until December 2004.
Results: Hepatosplenomegaly, higher LDH values
(1000EU/L), higher white blood cell counts
(:50x109/L) and high risk NCI (National Cancer
Institute) classification were significantly more
common among patients with T-ALL than those
with BALL. Incidence of splenomegaly (.3 cm
below umbilical line) was significantly higher
among patients with WBC count .50x109/L.
Higher leukocyte counts (.50x109/L) were signifi-
cantly associated with higher LDH levels
(LDH.1000IU/L). Among all patients of our study
the eventfree survival (EFS) rate was
83.48%(+5.2) and the overall survival rate was
81.67%(+5.3) with a median observation time of 78
months. Relapse occurred in 14 patients and 9
patients died of complications that were more
closely related to treatment. 99 patients are today
in continuous complete remission. T-cell im-
munophenotype, white blood count .50x109/L,
LDH.1000IU/ L, hepatosplenomegaly, were sig-
nificantly unfavorable for event-free survival (p
log-rank<0.05). White blood count.50x109/L
emerged as the strongest adverse prognostic vari-
able. Our results appear to be in concordance with
other reports from international study groups.



This can be attributed to the high compliance to
standardized protocol-based treatment.
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EXPRESSION OF THE ONCOPRO-
TEINS BCL-2,C-MYC,AND P53 IN
RELATION TO THE CLINICAL
OUTCOME IN CHILDHOOD ACUTE
LYMPHOBLASTIC LEUKEMIA OF
T-PHENOTYPE

1Azza A.G.Tantawy, -Hanaa M.E. Afifi, ;Randa
M.Matter, ;Malaka Azmy

1 Pediatric Department; Faculty of Medicine; Ain
Shams University, » Clinical Pathology Department;
Faculty of Medicine; Ain Shams University, Cairo,
EGYPT

Acute lymphoblastic leukemia of T-cell pheno-
type (T-ALL)accounts for 10-13% of childhood
ALL.OBJECTIVES: To study the prognostic sig-
nificance of the expresion of oncoproteins bcl-2, c-
myc,and p53 in childhood T-ALL. STUDY DE-
SIGN:The study included 30 children, 11 females
and 19 males,aged 3-16 years (mean 7.6+/- 3.1
years) diagnosed as T-ALL and treated in the
Pediatric Hematology/Oncology Unit,Children’s
Hospital, Ain Shams University, Cairo,
Egypt.Patients were subdivided into
Group(ND):18 newly diagnosed,and Group (R):12
T-ALL in bone marrow relapse.Controls (Group
C) were 10 healthy age and sex matched chil-
dren. METHODS: Intracellular detection of bcl-2
and p53 were done by flow cytometry while c-
myc detection was done by immuno-
cytochemistry.Samples from peripheral blood and
bone marrow were examined on days(0) and (28)
of therapy in ALL patients.Patients were followed
clinically for one year and oncoproteins expres-
sion were correlated to laboratory and clinical
response criteria. RESULTS:Compared to controls:
bcl-2 and p53 at DO were significantly higher in
ND group(P< 0.001 and P< 0.05;respectively); and
in (R) group (P< 0001 and P<
0.01;respectively).The mean p53 expression at DO
and D28 were significantly higher in R group
compared to ND group (P< 0.01 and P< 0.05),with
no significant difference in bcl-2 (P>0.05).In both
ND and R groups,bcl-2 and p53 were significantly
lower in D28 compared to DO(P< 0.0001 and P<
0.0001, for both groups). In both ND and R
groups,D28 bcl-2 and p53 were significantly lower
in complete remission (CR) versus partial remis-
sion patients (P< 0.01).The mean value of bcl-2 at
DO was higher in patients who failed to achieve
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complete remission compared to patients in
CR,when both groups ND and R were collectively
examined (P< 0.05).T-ALL patients in ND group
with intermediate thymocyte phenotype had
higher bcl-2 values at DO compared to late thymo-
cyte phenotype (P< 0.05).Concerning the c-myc
expression in both ND and R groups, 50% had
strong positivity and 50% had mild to moderate
positivity compared to controls; with no signifi-
cant difference between the ND and R groups at
both DO and D28.However, there was significant
decrease in c-myc positivity in D28 compared to
DO in both ND and R groups(P< 0.05). There was
a significant relation between p 53 expression and
survival in R group only(P< 0.05).Kaplan-Meier
analysis failed to reveal any effect of bcl-2,p53,
and c-myc expression in ND and R groups on
survival difference. CONCLUSION:Although our
preliminary results need to be confirmed in a lar-
ger group of patients, analysis of c-myc,bcl-2,p53
proteins, the indicators of cell alterations, may
help to identify high risk patients requiring inten-
sive therapy.
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NEUTROPHIL ALKALINE PHOS-
PHATASE IN HEMATOLOGIC DIS-
ORDERS IN CHILDREN

1Masaru Kubota

1 Kobe City General Hospital, JAPAN

Background:A diagnostic role of neutrophil alka-
line phosphatase (NAP) in hematologic disorders
in children has not been fully elucidated.
Aims:The aim of this study is to define whether
the NAP score can be used as a useful marker for
the differential diagnosis of pediatric hematologic
disorders. Methods: The NAP activity was deter-
mined cytochemically according to the method of
Tomonaga et al. After the staining, the degree of
the enzyme activity in each neutrophil was rated
from 0 to V on the basis of the number of precipi-
tated blue granules in the cytoplasm. From April
2000 to March 2004, 58 patients with various he-
matologic disorders (12 leukemia, 26 ITP, 18 ane-
mia, and 2 neutropenia) were admitted to our
department at their initial onset, and all of these
cases were enrolled. 53 children admitted for
medical examination were served as controls.
Results:(1) The mean of the NAP score in controls
was 228 (s.d. 44). Calculating the mean
plus/minus 2 s.d, I have temporarily set the nor-
mal range, 140~316, in the present study. (2) 3



patients with CML and 3 patients with AML hav-
ing t(8;21) had low NAP scores (<100). Following
successful treatment, NAP scores have been nor-
malized in these patients. Among them, 3 patients
experienced a relapse, but their NAP scores re-
mained within the normal range. In contrast, 6
ALL patients had normal NAP scores. (3) In 7 out
of 12 patients with chronic ITP, NAP scores exhib-
ited below the lower limit of controls. In 4 out of
14 patients with acute ITP, the NAP scores were
over the upper limit. (4) Four patients (50%) with
iron deficiency anemia showed low NAP scores,
whereas 3 out of 4 patients with aplastic anemia
and 2 out of 3 patients with hemolytic anemia had
high NAP scores. Conclusion: The present study
has, for the first time, presented a diagnostic role
of the NAP score in pediatric hematologic disor-
ders. Measurement of the NAP score is helpful, at
least in part, for the differential diagnosis of he-
matologic disorders;AML or CML vs ALL,
chronic vs acute ITP, iron deficiency anemia vs
aplastic or hemolytic anemia.
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SUCCESSFUL TREATMENT OF
VINCRISTINE INDUCED CRANIAL
POLYNEUROPATHY WITH PYRI-
DOXINE AND PYRIDOSTIGMINE

1Ali Bay, :Cahide Yilmaz, :Nebi Yilmaz, :Ahmet Faik
Oner

1 Yiiziincii Yil University Faculty of Medicine, Van,
TURKEY

Vincristine (VCR) is a commonly used chemo-
therapy drug for different malignancies, although
its toxicity is frequent. It can cause different neu-
ropathic symptoms and signs, in which cranial
nerve palsies are infrequentl. We describe a 5-
year-old girl showed recovery of VCR induced
cranial polyneuropathy with pyridoxine and
pyridostigmine treatment. A 5-year-old girl was
diagnosed preB cell ALL (FAB L1 subtype). She
received chemotherapy according to the previ-
ously described modified St. Jude total therapy
studies XIII. Five days after the fourth dose of
vincristine, she presented with bilateral ptosis.
Neurological examination revealed bilateral
ptosis, and complete external opthalmoplegia
with normal pupillary and corneal reflexes. She
received 3.8 mg (6mg/m2) cumulative dose of
vincristin before development of ptosis. She did
not receive further doses of vincristin. A neuro-
protective and neuroregenerative treatment at-
tempt with pyridoxine (150 mg/m2 p.o. BID) and
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pyridostigmine (3 mg/kg p.o. BID) was initiated.
The bilateral ptosis markedly improved after 7
days of pyridoxine and pyridostigmine treatment
and completely resolved after two weeks. The
both agents were given for 3 weeks and were well
tolerated without any side effects. During the
follow up of 2 months we did not observe residue
or recurrence of the ptosis. In animal studies
pyridoxine has been demonstrated to induce
some neuroprotection during intrathecal admini-
stration of lethal doses of vincristine6. Pyri-
dostigmine or analogues have been used for en-
hancement of intestinal motility in patients with
atonic bowel due to various causes, and reduction
of gastrointestinal motility represents one of the
major symptoms of VCR-induced neuropathy?.
This treatment was very well tolerated by a 5-year
old girl with no documented side effects. We sug-
gest that pyridoxine and pyridostigmine are safe
and effective treatment options in vincristin-
induced cranial neuropathy.

Abstract: 203 Poster: 110

THE mRNA EXPRESSION OF ANTI-
APOPTOTIC PROTEIN AVEN IN
ACUTE LYMPHOBLASTIC LEUKE-
MIA IN CHILDHOOD
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1 Cukurova University, Medical Faculty, Department of
Pediatric Hematology, » Department of Hematology, s
Department of Pediatric Oncology, Adana, TURKEY

Apoptosis or programmed cell death distinct from
necrosis and it is involved in every homeostatic
and pathologic process in the body. Aberrations
in the mechanism of apoptosis may lead to tu-
mourogenesis. Cysteine proteases enzymes, called
caspases, appear to be involved in both initial
signaling events. The caspases inhibitor aven is a
recently described member of the family of inhibi-
tion of apoptosis protein (IAP). In this study, we
investigated the expression of AVEN mRNA in
the bone marrow blasts in childhood ALL by us-
ing RT-PCR method. Twenty five cases with ALL
at the ages of 1-14 years are included this study.
The age distribition of the control group varied
116 years consisted of 15 children. The average
value of AVEN mRNA expression in the patient
group was 458,80 copy/10000 cells. The compari-
son of the average values of the ALL patients and
control group have shown important difference
statistically (p<0,01). We found statistical correla-



tions between the expression of AVEN mRNA
avarage values during diagnosis and CD20 (r: -
0.56; p<0,01), CD41 (r: 0.48; p<0,05) lymphocyte
surface markers. The expression of AVEN mRNA
value wasn't find to be important for the expected
survival time. The antiapoptotic protein, aven
could have not to be found as a prognostic pa-
rameter in childhood ALL. However, aven is
thought to be an important role in the apoptosis
pathway in childhood ALL.
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EVALUATION OF CENTRAL
NERVOUS SYSTEM RELAPSE
FREQUENCY FOR PATIENTS WITH
ACUTE LYMPHOBLASTIC LEUKE-
MIA TREATED BY CALG-B
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KARA NUMUNE EDUCATION AND
RESEARCH HOSPITAL
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Albayrak, ;0zlem Balcik, ;Osman Yokus, -Ayla Akéz,
1Mesude Yilmaz, :Zeynep Erdem, :Servet Erbasi,
1Giilsiim Ozet

1 Department of Hematology Ankara Numune Educa-
tion and Research Hospital, - Zonguldak Karaelmas
University Faculty of Medicine, TURKEY

Introduction and Goal: Involvement of central
nervous system (CNS) is rarely seen during the
diagnosis of acute lymphoblastic leukemia (ALL).
In this study, we evaluated relapse frequency for
ALL patients treated by CALG-B protocol be-
tween March 2002 and April 2005. Materials and
Methods: Fifty eight patients was evaluated (16 to
60 years of age, 28 women, 31 men). Initial white
blood cell (WBC) counts ranged from 443 to
308,000/ pL. 24 patients had poor prognosis ac-
cording to their cytogenetic evaluation and initial
WBC counts. Cytogenetic evaluation could not
applied to 10 patients due to dry tap occurrence
on their bone marrow aspiration and peripheral
pancytopenia. Patients received cyclophos-
phamide, daunorubicin, vincristine, prednisone,
and L-asparaginase as remission induction treat-
ment and then early intensification, CNS prophy-
laxis and interim maintenance, late intensification,
and prolonged maintenance treatment steps was
performed for 24 months. Results: Two patients
died while undergoing remission induction
treatment, and one patient in remission died due
to infection. Forty eight (82,75%) of the patients
achieved a remission on 28th day. Of these pa-
tients, 12 patients (25%) had bone marrow relapse,

63

11 patients (22,91%) had CNS relapse, 4 patients
(8,33%) had CNS and bone marrow relapse, 1
patient (2,08%) had CNS, bone marrow and ex-
tramedullary relapse, and 1 patient (2,08%) had
only extramedullary relapse. Relapse rates ranged
from 1 to 17 months (mean: 5,2 months). 16 pa-
tients(33,33%) had CNS relapse with the rate
ranged from 1 to 12 months (mean: 4.8 months).
As another treatment protocol Hyper-CVAD per-
formed on the patients who had relapse. Discus-
sion: Since CNS relapse occurs frequently on early
period, high dose treatments (such as high dose
ARA-C, methotrexate) is convenient for the pa-
tients in poor prognostic group without allogeneic
transplant donors and with high initial WBC.
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THE RETROSPECTIVE ANALYSIS
OF PEDIATRIC HEMATOLOGIC
MALIGNANCY CASES BETWEEN
19802003: HACETTEPE EXPERI-
ENCE

:Sule Unal, ;Go6niil Hicsonmez, :Sevgi Yetgin, ;Aytemiz
Giirgey, :Mualla Cetin, ;Fatma Glimriik, \Murat Tuncer

1 Hacettepe University, Faculty of Medicine, Division of
Pediatric Hematology, Ankara, TURKEY

Background Leukemia constitutes 25-30% of all
pediatric malignancy cases. The epidemiologic
and demographic characteristics of this group of
patients are important not only for determination
of the prognostic factors, but also the risk factors.
Aims In this study, the patients who were diag-
nosed with hematologic malignancies in Hacet-
tepe University, Pediatric Hematolgy Division are
analyzed retrospectively. Besides the epidemi-
ologic characteristics including age, sex, geo-
graphic distiribution; the type of disease, clinical
presentation, physical examination and laboratory
findings on admission and the survival and prog-
nosis relationships are aso evaluated in order to
determine the disease properties of our country.
Methods Between January 1980-July 2003, 739
hematologic malignancy cases are analyzed retro-
spectively using the hospital records. Results The
study group includes 548(74.1%) ALL, 135(18.2%)
AML, 13(1.8%) chronic myeloid leukemia(CML)
ve 43(5.8%) myelodysplastic syndrome(MDS)
cases. Of the 739 patients 444 (60.1%) are male and
this male predominance is obvious among each
four groups. The median age at diagnosis is 62
months for ALL and 108 months for AML. ALL is
more common among 1-5 year old group; AML is



more common in adolescence. The incidence of
hematologic malignancies shows an abrupt in-
crease in 1997 and then decline later. The cases
who have been admitted to our clinic is most
commonly living in the northern and southeastern
parts of Turkey. Approximately 50% of ALL and
AML presents with the complaints of fever and
pallor. Bone pain is significantly more common in
ALL, rash is more common in MDS cases. Lym-
phadenopathy is present in almost half of ALL
and AML patients at diagnosis. Hepa-
tomegaly(72.4% Vs 50.4%) and
splenomegaly(53.8% vs 36.3%) are more com-
monly observed in ALL then AML pa-
tients(p<0.001). Hepatomegaly is present in 76.9%
and splenomegaly in 92.3% of CML patients.The
central nervous system(CNS) involvement is pre-
sent in 5.8% of ALL and 5.9% of AML patients.
The most common cytogenetical abnormality in
ALL is hypodiploidy, t(9;22) in CML and
monosomy 7 in MDS. 25.4% of ALL and 43.7% of
AML patients have relapsed subsequently. Four
MDS patients have evolved to ALL or AML. CNS
relapse is more common in ALL then AML
cases(31% vs 4%). Fatality rates of ALL, AML,
CML and MDS are 20.1%, 56.3%, 46.2% and
30.2%, respectively. The fatality rates of AML and
CML are significantly higher then ALL and MDS.
The CNS involvement and sex have no influnce
on the fatality rates; however the presence of re-
lapse for ALL and AML and L3 subtype, being
less then 1 year old for ALL have a negative effect.
Summary/Conclusions The collection of the can-
cer data throughout the country is crucial for the
determination of the distribution and risk factors.
The best way of cancer data collection is devel-
opment of cancer recording systems and analyz-
ing these data for the determination of distribu-
tion and risk factors of patients.
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HEPATOTOXICITY IN CHILDREN
WITH ACUTE LYMPHOBLASTIC
LEUKEMIA

1Betiil Tavil, 1Selin Aytag, 1Aytemiz Giirgey, :Murat
Tuncer, :Mualla Cetin, ;Fatma Giimriik, ;Barig Kugkon-
maz, :Sevgi Yetgin

1 Hacettepe University Faculty of Medicine, Pediatric
Hematology Unit, Ankara, TURKEY

Background and Aims: Hepatotoxicity with eleva-
tion of aminotransferase levels is common during
the treatment of acute lymphoblastic leukemia
(ALL). Hepatotoxicity is resulted from the

chemoterapeutic agents especially methotrexate
(Mtx), 6-Merkaptopurin (6-MP), and Vepeside. In
addition to the chemotherapy, hepatitis B and C
infections and antibiotics which were used during
febrile neutropenia periods were also responsible
for hepatotoxicity. In our country the prevalance
of hepatitis B infection is 6.6-8%. Hepatitis B infec-
tion is more common in children with ALL be-
cause of the transfusions during the treatment.
The aim of the study was to evaluate the
prevalance of the toxic hepatitis, hepatitis B and C
infections in children treated for ALL. Material-
Methods and Results: Between March 1991 and
January 2001, 196 children were treated for ALL
in Hacettepe University Faculty of Medicine Pedi-
atric Hematology Unit. Of these 196 children with
ALL, 85 (43.4%) were girls and 111 (56.6%) were
boys. The mean age of the children was 6.45+3.87
years (range: 0.5-15 years). One hundred and four
patients (53.0 %) were received St Jude Total XI
protocole, whereas 92 patients (46.9 %) were re-
ceived St Jude Total XIII protocole and the follow-
up period was 51.22423.5 months for all of the
patients. Of these 196 children with ALL, 82 chil-
dren (41.8%) were vaccinated for hepatitis B infec-
tion during maintanence chemotherapy, 27 chil-
dren (13.7%) were vaccinated before the diagnosis
of ALL. Among 196 patients treated for ALL, 29
patients (14.7%) had hepatitis B infection, 3 pa-
tients (1.5%) had hepatitis C infection, and 36
patients (18.3%) had toxic hepatitis. In patients
with toxic hepatitis, the mean aspartate ami-
notransferase (AST) level was 388.15+284.46 U/L
and alanine aminotransferase (ALT) level was
424.0£316.56 U/L. The high AST and ALT levels
were decreased during follow-up period. Conclu-
sion: Methotrexate and its poly-glutamates, 6-
thioguanine nucleotides, the major cytotoxic me-
tabolites of 6-mercaptopurine, and methylated
metabolites of 6-mercaptopurine generated by
thiopurine methyltransferase in competition with
the formation of 6thioguanine nucleotides were
suggested to be responsible for hepatotoxicity in
children with ALL. The hepatotoxicity resulted
from chemoterapeutic agents were reversible and
does not result in chronic liver disease. However
hepatotoxicity resulted from hepatitis B and C
infections can cause chronic liver disease and they
should be followed up for this respect. The
prevalance of hepatitis B infection in our series
(14.7%) is higher than those in our country. The
prevalance of hepatitis B infection may be de-
creased with strict vaccination programme in
children with ALL.
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CHILDHOOD ACUTE LYM-
PHOBLASTIC LEUKEMIA: A SIN-
GLE CENTER EXPERIENCE

Leyla Agaoglu, :Sema Anak, ;Omer Devecioglu, 1Zeynep
Karakas, 1Arzu Akgay, :Ebru Tugrul Saribeyoglu,
1Aysegiil Uniivar, :Didem Atay, :Mesut Garipardic,
1Giilyiiz Oztiirk, -Giindiiz Gedikoglu

1 Istanbul University, Istanbul School of Medicine De-
partment of Pediatric Hematology and Oncology, »
Our Children Leukemia Foundation, Istanbul, TURKEY

Acute lymphoblastic leukemia (ALL) is the most
common childhood malignancy, where the sur-
vival rates increased up to 80-90% over the last
decade. Aim: The aim of this study is to analyze
the pediatric ALL data of a single pediatric uni-
versity center between 1987-2005 retrospectively.
Method & Results: A total of 372 cases [220 male
(60%) and 151 female (41%)] were diagnosed and
treated in our center between 1987-2005. The age
distribution was as follows: 7% patients under 2
years, 68% between 2-10 years, 25% above 10
years of age. At diagnosis, 76% patients had a
hemoglobin  level <10gr/dl, 56% WBC
>10.000/mm3, 74% platelet <100.000/mm3. Pri-
mary CNS involvement was positive in 2.5%,
mediastinal mass in 8% of all patients. The mor-
phological subtypes were as follows: L1 64%, L2
32%, L3 4%. Immunophenotypic results revealed
T ALL in 22%, mature B ALL in 8% and B ALL
(common, pre B, proB) in 70%. All patients re-
ceived CCG modified BFM protocol (80% of all
patients) until 1999. Since then high-risk patients
were treated with the augmented BFM protocol
and L3 patients BFM NHL 95 Protocol, while
standard risk patients continued to get the CCG
modified BFM protocol. The remission rate at day
33 was 97.8%. Eighty-one patients relapsed (68%
patients isolated bone marrow, 16% bone marrow
+ extramedullary, 9% CNS, 7% testes). Relapse
time was 66157 months (1-216 months) after the
initiation of the therapy. After a follow up of
72459 months (1-300 months) 58% of patients are
alive & well, 28% were lost to follow up and 14%
patients succumbed to death. Overall survival
(OS) for 60&120 months follow up was 83%, 83%
and event free survival (EFS) 72%, 70% respec-
tively. Our remission rates and OS, EFS are simi-
lar to the literature. Conclusion: Eighty to ninety
percent of all childhood ALL patients can be
cured, but there are still a group of patients with
unfavorable outcome, therefore treatment of all
ALL patients still remains a challenge.

Abstract: 208 Poster: 115

65

COGNITIVE PERFORMANCE AND
MAGNETIC RESONANCE IMAGING
FINDINGS AFTER THE CESSATION
OF THERAPY IN PEDIATRIC ALL
PATIENTS

1Selin Aytac, oIsil Saatci, sFerhunde Oktem, ;Mualla
Cetin, 1Sevgi Yetgin

1 Hacettepe University Faculty of Medicine Pediatric
Hematology Department, » Hacettepe University Fac-
ulty of Medicine Department of Radiology, s Hacettepe
University Faculty of Medicine Pediatric Psychiatry
Department, Ankara, TURKEY

Background: Despite improved outcome in pa-
tients with ALL, long term neurotoxicity is a fre-
quent complication of combined chemotherapy
and radiotheapy. Aim: Neuropsychological and
neurological data were documented to asses the
long term effect of treatment modalities in chil-
dren with ALL who were in remission, a prospec-
tive study was undertaken. Results: Between Sep-
tember 2003, and May 2005 thirty concecutive
ALL patients who came to Hacettepe University
Pediatric Hematology Department for routine
control were eligible for this study. Median age of
patients was 48 (18-168) months. There were 23
male and 7 female. Ninetheen patients were clas-
sified as high risk ALL, 3 of them were having
CNS leukemia at the time of diagnosis.. Immuno-
phenotype examination revealed 14 CALLA posi-
tive B cell ALL, 5 mixed phenotype ALL, 2 B cell
and 2 T cell ALL. On admission median WBC was
7800 /mm3 (1400-100000). Treatment protocols
were St Jude Total XI in 13 (43.3%) and Total XIII
in 17 (56.7%) patients. Eleven patients with low
risk had received chemotherapy alone and 19
(63.3%) had received chemotherapy plus radio-
therapy. Standardized neuropsychologic testing
and magnetic resonance imaging (MRI) investiga-
tions were performed to determine whether che-
motherapy protocols based on high-dose meth-
otrexate and radiotherapy results in cognitive
and/or magnetic resonance changes during the
follow up period.. Neurocognitive evaluation
using WISC-R were performed in all patients me-
dian 67 (6.9-175.8) months after cessation of
treatment. Verbal IQ of the study group was mean
93.78 (SD£18.80), performance IQ was mean
103.74 (SD#20.14) and overall IQ was 9891
(SD+£18.53). There is no effect of the radiotherapy
in patients on overall IQ (p=0.268). MRI and MR
spectroscopy applied to all patients. Gliosis in 11,
caverneus formation in 8 patients and increase in
white matter intensity in 8 patients were most
frequent MRI abnormalities whereas eight (26.7%)
of them were normal. When the patients with



abnormal MRI findings compare with the patients
with normal MRI there was not significant differ-
ence for their neuropsycologic tests. Conclusion:
This study suggest that patients with ALL have
MRI abnormalities and that patient group should
be evaluated in long term period.
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NITRIC OXIDE AND FAS/FASL
SYSTEM AS PREDICTORS OF
APOPTOSIS IN LEUKEMIC CELLS

2Manal Fathy, -Azza Khalil, :Maysa Saleh, :Gihan Fathy,
1Lobna Sherif

1 National Research Center, - Research Institute of
Ophthalmology, Cairo, EGYPT

The role of nitric oxide (NO) and Fas/Fas Ligand
(Fas/ FasL) system in various disease states has
become apparent. Apoptosis is an important
mechanism by which NO and Fas/FasL system
may contribute to the pathogenesis of many dis-
eases; tumors and leukemia. Objective: Was to
evaluate the role of nitric oxide and Fas/FasL in
children suffering from acute lymphoblastic leu-
kemia (ALL). Patients and Methods The present
study was conducted on 36 children diagnosed as
ALL who were divided into: group I; 24 children
in remission and group II; 12 children who were
either de novo or in relapse. In addition to 30
healthy children served as control group. Serum
NO, sFas and sFasL were assayed in all ALL cases
and controls using Enzyme Linked Immu-
nosorbant Assay (ELISA) technique. Results A
significantly high levels of (NO), sFas and sFasL
were detected in ALL cases (group I and group 1II)
when compared to normal controls (p < 0.001).
Interestingly, this increase was more pronounced
in group II when compared to group I (p < 0.001).
Acute lymphoblastic leukemia cases who suffered
from lymphadenopathy or hepatosptenomegaly
showed a significant increase in serum levels of
NO, sFas and sFasL when compared to non-
suffered ALL cases (P < 0.01). A positive correla-
tion was established between serum levels of sFas
and sFasL in group I and II (P < 0.01). Conclusion:
It is concluded that, the role of NO and Fas/FasL
system in ALL is obvious. Further assessment and
better knowledge of the mechanisms governing
anti-versus pro apoptotic processes provide in-
sight into creating a new therapeutic modality
using nitric oxide synthase (NOS) inhibitors, cyto-
toxic drugs and cytokines together with modula-
tion of Fas-system.
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SKIN LESIONS IN PATIENTS WITH
HEMATOLOGICAL MALIGNAN-
CIES

1Giilsiim Emel Pamuk, ;Burhan Turgut, :Muzaffer
Demir, -Selguk Bilgi, :0zden Vural

1 Trakya University Medical Faculty, Division of He-
matology, » Trakya University Medical Faculty, De-
partment of Pathology, Edirne, TURKEY

Background: Skin lesions in patients with hemato-
logical malignancies are divided into two: skin
lesions due to infiltration of skin by leukemia cells
or by the cells of any hematological malignancy
(leukemia cutis, LC), and nonspecific benign skin
lesions (NBSL). It is reported that LC is associated
with poor prognosis and the presence of extrame-
dullary disease. Aims: In our study, we deter-
mined the features of our patients with LC. In
addition, we compared the clinical features of
patients with LC with those of patients with
NBSL. Methods: We evaluated 53 skin lesions that
developed in 48 patients (33 males, 15 females,
mean age:58.8+16.1) between January 2002 to May
2005. The diagnoses of the patients were: AML (13
patients), ALL (5 patients), CLL (4 patients), CML
(3 patients), lymphoma (12 patients), prolympho-
cytic leukemia (PLL) (3 patients), rest of the pa-
tients had either myelofibrosis or MDS (Table 1).
Forty-three lesions were diagnosed by histopa-
thological examination of a skin biopsy specimen.
The diagnosis was reached clinically in 10 skin
lesions. The patients® clinical features, laboratory
data, medical therapies were recorded down from
hospital files. Skin lesions were divided into three
as NBSL, LC, and secondary skin malignancy
(SSM). Results: There were 8 patients with LC: 6
had AML, one had ALL and one had PLL. Of 10
cases with SSM, 4 had Kaposi sarcoma and 3 had
basal cell carcinoma. There were 35 patients with
NBSL: 5 had leucocytoclastic vasculitis. The me-
dian time for the appearance of LC lesions in LC
patients was shorter than the time for the ap-
pearane of NBSL (p=0.015). Hemoglobin, leuco-
cyte and neutrophil values in the LC group were
lower (p=0.02, 0.016 and 0.002, respectively) than
in the SSM group. The median age (p=0.027) and
leucocyte count (p=0.011) in patients with NBSL
were lower than those in patients with SSM, and
the lesions were associated with chemotherapy
more frequently (p=0.026). Although not signifi-
cant, mortality rate and median survival in the LC
group were different from the other groups
(p>0.05) (Table). Conclusions: We must consider



NBSL in the period after chemotherapy, LC at the
initial presentation of the patient or during early
disease course, and SSM when the patient is old.
Although it is not significant, LC seems to be as-
sociated with an unfavourable survival.
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INVESTIGATION OF TEL/AML1
AND BCR/ABL FUSION GENES IN
PATIENTS AFFECTED BY ACUTE
LYMPHOBLASTIC LEUKAEMIA
PATIENTS USING INTERPHASE
FLUORESCENCE IN SITU HY-
BRIDIZATION

1Seyed Ali Rahmani, ;Hengameh Dolatkhah, -Parvin
Mehdipour

1 Tabriz University of Medical Sciences, - Tehran Uni-
versity of Medical Sciences, IRAN

A total of sixty patients affected with acute lym-
phoblastic leukaemia (ALL), including thirty chil-
dren and thirty adults were studied by the con-
ventional cytogenetics and fluorescence in situ
hybridization (FISH) techniques. The TEL, AML1,
ABL, and BCR probes were applied on interphase
cells prepared from patients” bone marrow sam-
ples. The signal distribution and the presence of
the fused genes, together with the clinical features
were statistically analysed. The age ranged from
16 to 42 years (mean 23+7.3) in adults and 2 to 15
years (mean 6.9+3.9) in children. The most com-
mon chromosome aberration was found to be
hyperdiploidy in both child (60%) and adult (47 %)
patients. The most common chromosomal aberra-
tions included gain of chromosomal material
(70%) and structural alterations of chromosomes
(in 77% and 79% of patients). In children 46% had
an abnormal FISH pattern, including 23% having
fused ABL/AML1, 3% and 7% with deletion and
gain in TEL gene respectively; 3% and 10% having
deletion and gain in AML1 gene respectively. In
adults, out of eight (27%) patients had abnormal
FISH pattern, of those only 3% presented the
fused TEL/AML1 gene, and the distribution of
signal patterns was the as same as found in chil-
dren. There was a significant inverse correlation
between the increased age of ALL children and a
higher survival time (P<0.05). A direct correlation
were also found between the presence of fused
TEL/AML1 genes and decreased WBC (P<0.05),
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however this was not significant in adults. The
adults with more than 50000 WBC had a signifi-
cantly lower survival period (P<0.05), of whom,
the patient 9 had the fused TEL/ AML1, accom-
panied by additional materials, including TEL,
ABL, and BCR genes with 43000 WBC and sur-
vival time of 55 months. The combination of con-
ventional karyotyping and molecular cytogenetics
(FISH), and a long time follow up study could
provide the clinicians the useful information lead-
ing to plan the more affective therapeutic man-
agement for the ALL patients.
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DETECTION OF MINIMAL RESID-
UAL DISEASE IN ACUTE LYM-
PHOBLASTIC LEUKEMIA USING
AN ALLELE SPECIFIC OLIGONU-
CLEOTIDE PCR ASSAY

1S.H. Ghaffari, S. Daliri, :K. Alimoghaddam, :A. Gha-
vamzadeh

1 HORC-BMT, Tehran University Medical Science,
Tehran, IRAN

Background: Immunoglobulin chains (Ig) and T-
cell receptor (TCR) gene rearrangements are excel-
lent patient specific PCR targets for MRD detec-
tion in complete remission (CR) after about 4
weeks of chemotherapy with ASO-PCR and
Clonotypic techniques. MRD monitoring in acute
lymphoblastic leukemia patients has demon-
strated high prognostic value for predicting sub-
sequent relapse. Aims: To evaluate the kinetics of
molecular response achievement with use ASO-
PCR and Clonotypic techniques in ALL patients
after therapy or BMT. Materials and Methods: PB
samples were obtained at the time of diagnosis,
after treatments, and in CR every month for up to
18 months. The presence of clonality in leukemia
blasts is searched in PB sample of 30 patients ob-
tained at diagnosis, using different combinations
of FR1 familyspecific primers and ] primer flank-
ing the unique CDR3 region. When clonal IgH or
TCR-6 gene rearrangements were present in leu-
kemia cells, one-sized PCR signal was obtained
which was used to monitor MRD with these
primers (Clonotypic method). For ASO-PCR
method, PCR products from 10 patients were
sequenced and ASO primer for the CDR3 region
of each specific clone was designed. The ASO
primer was then used in conjunction with FR1
primer in a PCR amplification to detect leukemia-
specific rearrangements in subsequent samples



obtained from the same patient and then com-
pares residual disease levels estimated by ASO-
PCR and Clonotypic. Results: Monitoring the
kinetics of MRD during the first year of therapy
permitted identification of two MRD-based risk
groups of patients with low (stable or falling
MRD) and high risk (rising or persistently high
level of MRD) of relapse. We compared two
methods with periodic and frequent monitoring
of MRD level and we could anticipate the pa-
tient's clinical outcome. The ASOPCR (with sensi-
tivity of 10-4 to 10-6) and Clonotypic (with sensi-
tivity of 10-2 to 10-3) methods were able to detect
residual malignant cells with the same pattern in
PB samples from patients who were considered to
be in CR. Conclusion: In Comparison of residual
disease levels estimated by ASO-PCR and Clono-
typic, the application of the ASO-PCR method of
immunoglobulin heavy chain (IgH) and T-cell
receptor (TCR) gene rearrangement regions pro-
vides a sensitive and highly specific detection
with potential clinical relevance of MRD in ALL
patients. Monitoring the kinetics of MRD with
these techniques provide important prognostic
information on the in vivo effectiveness of treat-
ment in ALL, and with the increase of the MRD
level enable to anticipate impending relapse.
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THE EXPRESSION OF mRNA OF
SURVIVIN IN CHILDHOOD ACUTE
LYMPHOBLASTIC LEUKEMIA
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Tanyeli, -Fikri Baglamigh
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Pediatric Hematology, » Department of Hematology, 3
Department of Pediatric Oncology, Adana, TURKEY

Apoptosis, an active suicidal response to different
physiological or pathological stimuli, plays an
important role in a variety of biological events,
including morphogenesis, homeostatic mainte-
nance of diffferent tissues and removal of harmful
cells. Aberrations in the mechanism of apoptosis
lead to autoimmune diseases, neurodegenerative
disorders and carcinogenesis. Survivin is a re-
cently described member of the family of inhibi-
tion of apoptosis proteins. It inhibits apoptosis
induced by chemotherapeutic agents, Fas, and
caspases. It is shown that it is overexpressed in
the most common human cancers. In this study,
25 cases with ALL at the ages of 2-14 years are
included, the average age was 7,7 years in the
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patients. The age distribition of the control group
varied 1-19 years, the average age was 8,4 years
consisted of 13 children. The average of survivin
mRNA expression was 652,2 copy/10000cells at
the diagnostic aspiration material from bone mar-
row samples of the patients. The statistical com-
parison of the average values of the ALL patients
and control group have shown important differ-
ence statistically (p=0,013). Survivin mRNA ex-
pression value was found to be important for the
expected survival time. As a result, survivin is
thought to be an important prognostic parameter
in hildren with ALL.
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CARDIAC FUNCTION WITH MYO-
CARDIAL PERFORMANCE INDEX
AND QT DISPERSION IN CHILD-
HOOD LEUKAEMIA

1Hiiseyin Giilen, -Elif Kazanci, -Timur Mese, -Demet
Uzunkaya, -Sebahat Derici, -Ayse Erbay, -Berna Cevik,
-Tiirkay Saritas, -Vedide Tavli, -.Canan Vergin
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Background: Childhood leukaemia treatment
contains multiple chemotherapeutic agents with
high doses and it can cause severe toxic effects on
heart and other vital organs. In this respect pa-
tients under cancer chemotherapy are followed
for these adverse effects. Myocardial performance
index (MPI) was reported as a new method of
combined systolic and diastolic function for both
adults and children, calculated as isovolumic re-
laxation time plus isovolumic contraction time
divided by ejection time. In addition, it has been
postulated that increased interlead differences in
QT interval (QT dispersion) may be associated
with an increased risk of cardiac death. Aims: The
aim of this study was to determine the probable
immediate and late adverse effects of childhood
leukaemia treatment on heart by using MPI and
QTc (corrected QT) dispersion. Methods: MPI and
QTc dispersion in 55 children with leukaemia and
MPI in 38 healthy controls with age and sex
matched were evaluated. Results: There was no
statistically significant difference between MPI
values of patients and controls (20.7 £13.1 (1-59.4)
and 16.1 = 13.5 (0.3-77.5), p: 0.1, respectively).
Also, there was no significant difference in MPI
and QTc values between patients under active
treatment and completed the therapy and be-
tween the patients given a cumulative dose of
anthracycline of lower and upper than 250



mg/m2. Summary/Conclusions: There were no
observed clinical and subclinical cardiotoxicity in
our children with leukaemia treated with proto-
cols of ALL BFM 95 and TRALL 2000 (Modified
BFM in Turkey), but further monitoring and
evaluation over a longer period of time are
needed.
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CEREBROSPINAL FLUID LEVELS
OF METHOTREXATE IN PATIENT
TAKING HIGH DOSE METH-
OTREXATE

JIbrahim Bayram, sFatih Erbey, 1Shafik Dossaci,
1Mustafa Komiir, ;Yurdanur Kiling, 1Atila Tanyeli
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Methotrexate (Mtx) is widely used in malign
childhood tumors. Its structuraly analogus to
folinic acid, its antimetabolic chemotheropeutic
effects are by binding to dihydrofolate reductase
enzyme. In this study, we planned to design a
handbook for those patients with central nervous
system relaps and also those who are taking high
dose Mtx treatment and its proportion of penetra-
tion into the Cerebrospinal Fluid (CSF). In this
study we included 4 patients with osteosarcoma
and 6 leukemic patient with T-marker positivity.
Patients with osteosarcoma were given 12 gr/m?2
high dose Mtx (iv) for 10 hours on 13 occassions,
leukemic patients were given 5 gr/m?2 high dose
Mtx (iv) for 12 hours on 15 occassions. After Mtx
infusions, folinic acid was given iv for 4 hours.
From the start of high dose Mtx infusion to the
end of 12 th hour, lumbar puncture was per-
formed and CSF (Cerebrospinal Fluid) sample
was obtained. Simultaneously serum levels and
CSF levels of Mtx were measured. During this
treatment protocol, non of our patients died.
Three of our patients (%10.7) CSF levels of Mtx
were below 1.0 umol/L while 24 patients (%89.3)
had levels above 1.0 umol/L and higher. Lastly,
we conclude that in patients with CNS and bone
marrow infiltration, high dose Mtx treatment
protocol is enevitable and should be considered
for relaps therapy.
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OUTCOME OF CHILDREN WITH
ACUTE LYMPHOBLASTIC LEUKE-
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MIA ON THE BASIS OF CYTOGE-
NETIC STUDY

1Shebl S Shebl, ;:Nabeh El-Fadaly, :Adel Ali Erfan

1 Peadiatric Heamatology and Oncology Unit Tanta
University

Acute lymphoblastic leukemia (ALL) is the most
common type of leukemia in children. In the pre-
sent study, 30 children with ALL attending Hema-
tology and Oncology unit, Pediatric Department,
Tanta University Hospital were studied. Flow
cytometric, immunophenotypic and cytogenetic
analysis by Fluorescence in Situ Hybridization
(FISH) were done for each patient. Flow cytomet-
ric analysis revealed that 22/30 patients (73.33%)
were assigned to B-lineage, which included early
pre B (14 cases), pre B (4 cases) and mature B (one
case) while 8/30 patients (26.66%) expressed T cell
lineage markers. Structural chromosomal aberra-
tion was detected in 12/30 patients (40%) of them
the commonest was t(12,21) found in 5 cases
(16.66%), t(1,19) in 3 cases (10%), t(9,22) in 2 cases
(6.66%) and t(4,11) was detected in 2 cases (6.66%).
Some chromosomal abnormalities in. ALL have
prognostic significance suggesting that these fac-
tors should be added to ALL risk classification
schemes e.g. t(12,21) was found to be associated
with good prognosis while t(9,22), t(1,J9) and t(4,11)
were associated with bad prognosis. There were
significant differences regarding disease free sur-
vival and the overall survival between patients
with no chromosomal aberrations (group I) to-
gether with patients with t(9,22), t(4,11), and t(1,19)
and patients with t(12,21). There was no signifi-
cant difference regarding the overall survival
between 1(12,2]) and children with no chromoso-
mal aberrations (group I). We concluded that cy-
togenetic study of leukemic blast cells at initial
diagnosis should be an integral part of diagnosis,
treatment and prognosis of ALL.
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BONE MINERAL DENSITIES AND
BONE RESORPTION IN ACUTE
LEUKEMIAS IN CHILDHOOD

1Saadet Akarsu, -Sevgi Gozdasoglu

1 Farat University Department of Pediatrics, Division of
Hematology, - Ankara University Department of Pedi-
atrics, Division of Hematology and Oncology, TURKEY

Background: The effects of treatment on bone
resorption in children with established diagnosis



of acute leukemia whose treatment were com-
pleted were investigated by measurement of bone
mineral density and levels of dyprydinoline
(Dpd) The effects of treatment on risk of devel-
opment of osteopenia/osteoporosis, and impact
of chemotherapy and radiotherapy on excretion of
Dpd, and persistence of therapeutic effects on
BMD and Dpd with passing of time and increas-
ing age were investigated. Material and Method.
Our study group consisted of 29 cases of acute
leukemia who completed their course of therapy.
The patients were divided into 2 groups Group I
(n= 19) and Group II (n=10) were investigated
1.00 and 43.36 months after cessation of treatment.
BMD control group consisted of 52 healthy chil-
dren, while urinary Dpd control group had 20
pediatric subjects. BMDs and urinary Dpd values
were measured in cases who completed their
treatment schedules and healthy controls. Results.
Mean BMD values for two groups combined
(Groups I and II) and those of 0.17 g/cm?2,
0.58+0.09 g/cm?2, Groups I, II and controls were
not different (0.66 0.73+0.25 g/cm?2 and 0.65+0.16
g/cm?2 respectively) (p>0.05). Osteopenia/ osteo-
porosis was detected in 10 (34.48 %) of 29 cases.
Dpd values for all groups combined and for
Groups [, II and controls were not different 13.74
nmol/mmol Cr ve 13.74 nmol/mmol Cr,
39.02+15.37 nmol/mmol Cr, 32.92 (32.92 13.48
nmol/mmol Cr respectively) (p 30.15>0.05). In
two groups combined (Group I-1I) and in Group II
a significant negative correlation was revealed
between BMD and Dpd values. (r: -0.488, p<0.01;
r: -0.712, p=0.05 respectively). A positive correla-
tion was detected between Groups I and II with
respect to age at the time of diagnosis and BMD
(r: 0.700, p=<0.01; r: 0.736, p<0.001; r: 0.822, p<0.01).
Only in Group II, a negative significant correla-
tion (r: -0.822, p<0.01) was detected in terms of
age at the diagnosis and Dpd. In Group I age in-
fluenced BMD significantly (p<0.05). In Group II
age and time passed since termination of treat-
ment effected BMD significantly (p<0.00001,
p<0.05 respectively). BMD and Dpd were not
18.09 0.15 g/cm2, 31.29 different between those
receiving (Group I-1I (0.60 0.20 nmol/mmol Cr) or
not receiving radiotherapy and Dpd (Group I-1I
(0.67 0.05). In Group I a significant 11.91
nmol/mmol Cr) (p g/cm2, 37.29 (p&0.74) <;0.05).
difference between BSDS of patients receiving
(1.04 0.80) cranial radiotherapy and those treated
with or not receiving (-0.19 0.93) was revealed.. In
Group I cranial extracranial radiotherapy (-1.36
radiotherapy effected BSDS negatively, while in
Group 1I this effect was not detected. Conclusion.
If evaluated together with bone formation rate,
measurement of urinary Dpd will yield better
results. It was observed that in patients who com-
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pleted their treatment of leukemia BMDs normal-
ized and bone resorption didn't progress further.
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AVASCULAR NECROSIS OF THE
FEMORAL HEAD AS THE FIRST
MANIFESTATION OF ACUTE LYM-
PHOBLASTIC LEUKEMIA

:Emel Giirkan, .ismail Yildiz, 1Fatih Ocal

1 Cukurova Universitesi Department of Hematology,
TURKEY

Avascular necrosis of bone is a well-described
complication of cancer chemotherapy containing
corticosteroids, and has been observed in lym-
phomas and acute lymphoblastic leukemia (ALL).
We report the case of a young male patient in
whom avascular necrosis of right femur head was
the presenting feature of acute lymphoblastic
leukemia. The temporal association in this in-
stance implicates a pathophysiologic relationship
between the development of ALL and necrosis.
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ORGANIC BRAIN SYNDROME
DURING CHEMOTHERAPY IN A
CHILD WITH ACUTE LYM-
PHOBLASTIC LEUKEMIA

1Sebnem Yilmaz, ;Hale Oren, 2Aynur Pekcanlar Akay,
1Fatih Demircioglu, :Giilersu Irken

1 Dokuz Eyliil University Medical School, Department
of Pediatric Hematology, » Department of Pediatric
Psychiatry, Izmir, TURKEY

An 11-years-old boy who had complaints of appe-
tite loss and skin bruising was diagnosed as T cell
acute lymphoblastic leukemia. On admission, his
neurologic examination was normal and he
seemed to be more intellegent than other children
in his same age group. He had no central nervous
system involvement. ALL BFM 95 high risk group
treatment was given beacause of hyperleukocyto-
sis. During the induction therapy, he asked many
questions about his disease and he wanted to
know his diagnosis. The patient was informed
about his disease and treatment and was told that
he will be healthy again without declaring the
name of the disease clearly. He showed depres-
sive symptoms during his hospitalization and a



pediatric psychiatry consultation was needed.
Pediatric psychiatrists explained his findings as
depressive type adaptation disorder secondary to
his organic disease and started escitalopram
treatment. On the last day of the first high risk
group block therapy, suddenly he complaint from
blindness. His neurologic examinations were
normal and there were no pathologic findings on
ophtalmology consultation. Cranial MRI, cranial
diffusion MRI and cerebrospinal fluid findings
were normal. Few hours later, the patient com-
plained about deafness and told that his vision
became normal time to time. He saw his mother
and nurses as dismorphic, horrible figures and
developed further hallucinations, fear, and agita-
tion. On the following days, he told that his brain
received orders. He made plans to follow this
orders and he draw figures that were describing
those plans in detail. During that time, his person,
time, and place orientations were defective. He
also developed tonic-clonic seizure-like contrac-
tions with urinary incontinance but his video elec-
troencephalogram was normal during those con-
tractions. The diagnosis of acute organic brain
syndrome (delirium) due to chemotherapeutic
agents was thought by the pediatric psychiatrists.
Risperidon 2 mg/day was added to his therapy
and his symptoms resolved. On follow-up, delir-
ium symptoms started again with intrathecal
chemotherapy administration and they were
taken under control easily. Recently, he is recieiv-
ing maintenance therapy and has no complaints.
The case is presented since organic brain syn-
drome during chemotherapy is not usual and
paintings he made during his severe psychiatric
symptoms are very interesting.
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THE SYNDROME OF INAPPRO-
PRIATE ANTIDIURETIC HOR-
MONE SECRETION IN THE CHIL-
DREN TREATED WITH VINCRIS-
TINE FOR ACUTE LYMPHOBLAS-
TIC LEUKEMIA

1Emine Tiirkkan, ;Fiigen Pekiin, :Esra Ertaklak
1 Okmeydam EA Hospital, Istanbul, TURKEY

Background: The syndrome of inappropriate
antidiuretic hormone secretion (SIADH) is a rare
neurotoxic side effect of vincristine (VCR) ther-
apy. It's a serious but reversible adverse event.
Aims: To describe tree pediatric cases developed
SIADH during chemotherapy for acute lym-
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phoblastic leukemia (ALL), to evaluate the value
of various clinic symptoms alert the physicians for
SIADH in pediatric patients treated with vincris-
tine. Methods: SIADH was documented in three
children (ages 6, 7, and 12 years) who received
induction chemotherapy for ALL, which included
prednisolone, vincristine (VCR), daunorubicin, I-
asparaginase (BFM protocol). We evaluated retro-
spective review of clinical and laboratory data of
our patients with SIADH presenting within a 9
week interval. Results: After the repeated weekly
doses of VCR (at least third dose), SIADH was
manifested as frequent vomiting, abdominal pain,
drowsiness, headache, and fatigue in all tree pa-
tients. They had normal serum sodium levels at
the onset of the symptoms. Within 7-10 days after
the presentation of clinic symptoms, examinations
revealed decreased serum sodium concentrations
(117 mEq/1 in two and 119 mEq/I in one), contin-
ued urinary excretions of sodium (> 30 mEq/L)
and elevated antidiuretic hormone levels. These
findings yielded a diagnosis of the SIADH. One
patient developed seizures due to hyponatremia.
In that patient, brain computed tomography
found no abnormality. All symptoms subsided
within 48 hours either by fluid restriction alone in
two patients or by additional anticonvulsant and
infusion with saline plus 5% glucose in one pa-
tient. Their serum sodium levels became normal
within 1-2 weeks. Recovery was complete in all
patients and there was no recurrence on repeated
use of vincristine in any of our case. Sum-
mary/Conclusions: Although the overall reported
rate of SIADH associated with vincristine is very
low, some data suggest that Asian patients may
be at increased risk of hyponatremia and/or
SIADH associated with vincristine use. It may be
also more common in Turkish children than oth-
ers. The physicians who treated pediatric leuke-
miac patients should be aware of this potential
adverse effect of VCR and alert with symptoms
such as vomiting, abdominal pain, drowsiness,
headache, and fatigue unexplained with any other
reason. SIADH was prevented easily by careful
monitoring of the serum sodium level and pro-
phylactic fluid restriction.
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ANEMIA IN CHILDREN WITH ALL
TREATED BY BFM90 PROTOCOL

1Sofijanka Glamocanin, ;0. Muratovska, :K. Martinova,
1Z. Antevska, :B. Conevska, :S. Koceva

1 University Childrens Hospital, MACEDONIA



Anemia, defined as the presence of blood hemo-
globin (Hb) below the normal range for the pa-
tient’s age, is very common in children with
Acute lymphocytic leukemia (ALL). Bone marrow
replacement by malignant cells determines the
reduction of hematopoietic cells, resulting in a
lower Hb level and clinical signs of anemia. Ane-
mia related to bone marrow infiltration is primar-
ily more frequent at diagnosis or when relapse
occurs, while decreased erythropoietic activity
caused by chemotherapy occurs throughout
treatment. The severity of anemia in children is
influenced by several factors, including the extent
of malignanat disease, and the chemotherapy
regimen and intensity. Aims. To analyze the
pathogenesis of anemia as a complication in chil-
dren with LAL, the clinical impact, the influence
of protocol BFM-90 over the anemia, and possible
options for the treatment of cancer-related ane-
mia. Methods and results: We retrospectively
evaluated data of 64 (34 male and 30 female)
newly diagnosed patients with ALL treated by
ALL-BFM-90 protocol between January 1977 and
January 2003.The percentage of patients treated
by age were <1 year: 1,5%; 1-10 years: 74,5%; 11-16
years: 24%. Anemia at the diagnosis, before start-
ing cytotoxic treatment, was observed as mild in
14%; moderate in 19%, severe in 22%; and life
threatening in 31% of patients. At least one trans-
fusion of red blood cells (RBC) was administered
to 97% of children during Protocol 1. This high
frequency of transfusions has been related to in-
tensity of treatment. Initial hemoglobin level
wasn't significantly associated with transfusions
units. Almost 94% of patients treated by Protocol
I1, 32% treated by Protocol M and 6, 6% of patients
undergoing maintenance treatment received RBC
transfusions. Transfusion of packed red cells is
generally prescribed when the Hb level was <=8,
5 g/dl. There were other clinical conditions for
witch keeping the Hb level at more normal levels
was desirable. Transfusion of RBC was prescribed
at higher Hb levels in the presence of severe
thrombocytopenia and leucopenia with poten-
tially life-threatening consequences. Patients with
platelet count less than 502109 and high risk of
sudden massive bleed-ing received platelet trans-
fusion. Febrile neutropenia was treated by antibi-
otics and G-CSF. Conclusion. Our study confirms
that children with ALL frequently develop ane-
mia both from the disease and from chemother-
apy. The most frequent treatment employed for
anemia in children with ALL treated by BFM-90
protocol was RBC transfusion. The use of RBC
transfusions increased as the intensity of therapy
increased (Protocol I and Protocol II). RBC trans-
fusions increased Hb values and improved out-
comes in children with LAL treated by BFM-90
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protocol. Because of the risks associated with
transfusions a new safe and reasonable therapeu-
tic options are needed in the future.
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ACUTE LYMPHOBLASTIC LEUKE-
MIA IN A PATIENT WITH WILSON
DISEASE TREATED WITH D-
PENICILL-AMINE

10sman Sahin, ;Fahri Sahin, :Gliray Saydam, -Yesim
Ertan, 3Ulus S. Akarca, :Murat Tombuloglu

1 Hematology, Ege University Hospital, » Pathology,
Ege University Hospital, 3 Hepatology, Ege University
Hospital, Izmir, TURKEY

Wilson disease (WD) is a rare inherited disease of
copper metabolism, characterized by liver and
central nervous system dysfunction. It is transmit-
ted through a recessive gene located on chromo-
some 13. It has been coexisted with some other
disease such as autoimmune disorders and ma-
lignancies. We hereby report a case with diagnosis
of acute lymphoblastic leukemia which was ob-
served in the course of WD under the treatment of
D-penicillamine. Twenty five years old female
was diagnosed WD ten years ago with hepatic
presentation with the laboratory findings of ab-
normal liver function tests and Kayser-Fleischer
rings detected in eye examination. Liver biopsy
revealed the diagnosis of WD. Therapy was
started with D-penicillamine, zinc sulfate and a
low copper diet was given. She has been in remis-
sion for the last ten years. She was admitted to the
hospital with complaints of pallor, fatigue, fever
and ecchymoses in May 2005. She was diagnosed
as acute lymphoblastic leukemia (ALL) with
splenomegaly and peripheral blood and bone
marrow findings. Flow cytometric analysis and
bone marrow biopsy have confirmed the diagno-
sis of ALL. Chemotherapy regimen including L-
asparaginase was immediately started and liver
function tests have been in normal range. There is
no data about the relationship between WD and
ALL. And also, whether D-penicillamine treat-
ment has any inducing effect on ALL has not been
elucidated yet. Further studies are needed to clar-
ify the genetical and clinical bases of coexistence
of these disorders.
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ACUTE LYMPHOBLASTIC LEUKE-
MIA PRESENTED WITH PRIAPISM

1Alev Akyol Erikei, :0zkan Sayan, :Ahmet Oztiirk,
»Biilent Karagoz, :0guz Bilgi

1 GATA Haydarpasa Egitim Hastanesi Dept. of Hema-
tology, : GATA Haydarpasa Egitim Hastanesi Dept. of
Oncology, Istanbul, TURKEY

Priapism is defined as prolonged and persistent
erection of the penis without sexual stimulation. It
is associated with excessive hyperleukocytosis
(e.g. in acute or chronic leukaemia); however, this
complication is rarely seen in young population.
We report a 17-year-old boy suffering from acute
leukemia presenting with persistent erection. Dur-
ing the evaluation of priapism his first complete
blood count revealed WBC 990.000/ mm3, hemo-
globin 8.6gr/dl and 62.000 platelets. We per-
formed leukopheresis for 5 days and his leukocyte
count dropped to 76.000/mm3. On the third day
of leukopheresis priapism diminished. This case
demonstrates the importance of identifying the
underlying cause of priapism, as it directly im-
pacts on both initial and ongoing management.
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EFFECT OF INDUCTION CHEMO
AND RADIOTHERAPY ON CER-
TAIN CEREBROSPINAL FLUID
ENZYMATIC ACTIVITIES IN CHIL-
DREN WITH ACUTE LYM-
PHOBLASTIC LEUKEMIA

1Shebl S Shebl, ;Thoraia El-Badawy

1 Peadiatric Heamatology and Oncology Unit Tanta
University, EGYPT

Lactate dehydrogenase (LDH) and aspartate
transamlnase (AST) enzyme activities in cerebro-
spinal fluid (CSF) as well as in sera were esti-
mated in 15 children with Acute Lymphoblastic
Leukaemia (ALL) categorized into 3 stages, when
newly diagnosed, after induction of remission and
after CNS prophylactic therapy. The CSF enzymes
showed insignificant changes in ALL patients in
the first and second stages in comparison with the
reference group, but their levels s flowed signifi-
cant increase in third stage. Such changes in CSF
enzymes might be due to the biochemical and
functional changes in blood brain barrier as a
result of the effect of'mtrathecal chemotherapy in
addition to cranial and spinal irradiation. Serum
enzymes LDH and AST of ALL patients showed
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significant ele\atlon at diagnosis in comparison
with the reference group. After induction of re-
mission and CNS prophylaxis, serum LDH
showed insignificant changes. After CNS prophy-
laxis therapy there was significant decrease in
serum AST than before therapy, but still higher
than the reference group. Ther was a positive
correlation between CSF enzymatic levels and
total leukocytic count. On the other hand there
was no correlation between serum and CSF en-
zymatic values. Also there was no correlation
between CSF enzyme levels and CSF protein. So
these CSF enzymatic activities could not be used
as a reliable index of CNS involvement or remis-
sion in ALL
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BREAST AND OVARY RELAPSE IN
A CASE OF ACUTE LYMPHOBLAS-
TIC LEUKAEMIA

Fuat Erdem, ;Mehmet Giindogdu, .ilhami Kiki, »Suat
Eren

1 University of Atatiirk, Hematology Division, » Uni-
versity of Atatiirk, Department of Radiology, Ga-
ziantep, TURKEY

Background:Extramedullary relapse of acute
lymphoblastic leukemia (ALL) outside the testes
and central nervous system (CNS) are rare. Aims:
To report an unusual case of extramedullary re-
lapse of ALL with both involvement of the breast
and ovarium. Case Report: A 27-year-old woman
patient who was diagnosed as pre-B ALL 1.5
years ago presented with weakness, pallor and
fatigue. She was given remission induction proto-
col. Induction therapy consisted of intravenous
cyclophosphamide, doxorubicin, L-asparaginase,
vincristine, and oral prednisone. After achieve-
ment of complete remission, central nervous sys-
tem prophylaxis was given as 2400 cGy cranial
irridation plus inthrathecal methotraxate. Mainte-
nance therapy consisted of daily 6-mercaptop-
urine and weekly methotrexate. But, 1.5 year later
It was hospitalized with abdominal pain and a
painless mass in the left breast. On admission,
performance statue of patient was good. Physical
examination of the skin and conjunctiva was
normal. Physical examination revealed painless
mass of 5 cm dimater in the left breast and 2 cm
diameter lymphadenopathy in the left axillary
region. His temperature was 37.50C, the pulse rate
120/min and the blood pressure 145/90 mmHg.
Neurological examination was normal. A com-
plete blood count showed: Hb; 13g/dl, WBC;



7.6x109 /1 (PNL; 70%, lymphocytes; 25%, eosino-
phyls; 1%, monocytes; 4%), platelets; 250x109/1.
Erythrocyte sedimentation rate was 25 mm in the
first hour. Serum biochemistry was normal except
for elevated LDH (1200 U/l). The bone marrow
aspiration showed an normocellular marrow
without any blast excess. Chest x-ray scan was
normal. Magnetic resonance imaging (MRI) of the
abdomen revealed two large circumscribed mass
with cystic region, max 85.1 x 69.7 mm, in the area
of the left ovary, compressed the uterus. Also,
there were a few lymphadenopaty next to mass
(Figure 1). MRI Mammography revealed covered
with sclerosed structure of all left breast tissue
and increased density fibroglandular tissue at the
site of the lesion (Figure 2). The patient under-
went fine-needle aspiration biopsy. Histopa-
thologic examination of the specimen showed
infiltration of breast tissue by medium-sized lym-
phoid cells with scant cytoplasm suggesting diag-
nosis of ALL. Karyotypic analysis was 46XX. It
was started combined chemotherapy with Cyto-
cine-arabinoside (2g/m?2, 1-4 day) and Etoposide
(500mg/m2,1-4 day). The patient has as yet re-
ceived first day of chemotherapy, she sudden
died. It was wanted for autopsy, but relatives of
the patient did not accepte. Conclusion: In medi-
cal literature we didn’t meet any case of ALL who
has both breast and ovarian involvement. Our
case represents an unusual case of extramedullary
relapse of ALL with both involvement of the
breast and ovarium. Figure 1. MR image show
enlarged ovary due to diffuse leukemic infiltra-
tion
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A CASE OF RUBELLAWITH
CLINICAL PRESENTATION RE-
SEMBLING LEUKEMIA

1Asim Yoriik, ;Handan Yiikselgiingor, 1Cetin Timur,
10znur Yilmaz, ;Muferet Ergiiven

1 The Ministry of Health of Turkey Goztepe Educa-
tional and Research Hospital Pediatric Hematology-
Oncology Clinic, Istanbul, TURKEY

Rubella is a contagious disease of chilhood char-
acterized by mild constitutional symptoms, rash
resembling measles or scarlet fever, enlargement
and tenderness in post-occipital, retroauricular
and posterior servical lymph nodes. 6-year-old
boy admitted to our clinic with fever, abdominal
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pain and leg pain which occured 3 days ago and
followed by reddish purple colored rash in legs
that appeared 2 days after onset of leg pain. In
physical examination, he had fever of 37°C (axil-
lary) and 2 tender lymphadenopathies (1x1 cm),
in right posterior servical region. Oropharynx,
respiratory and cardiovascular system examina-
tions were normal. There were a few reddish pur-
ple colored petechial rashes in abdomen. He had 2
cm splenomegaly but no hepatomegaly. He had
petechial and purpuric lesions at lower extremi-
ties. There was tenderness in right testis by palpa-
tion. Leukocyte count was 3500/ mm3, hemoglo-
bin level was 12.3 gr/dl, and platelet count was
45000/ mm3. There was lymphocyte dominance in
peripheral blood smear. Sedimentation rate was
80 mm/hr, CRP was negative and biochemical
tests were normal. Hepatit markers and monotest
were negative; rubella IgM and IgG were positive
and other TORCH parameters were negative.
Bone marrow aspiration smear was normal, no
blasts were seen. In this case, we wanted to em-
phasize that rubella can rarely present with
splenomegaly, leucopenia, trombocytopenia,
petechiae, purpura and testicular pain; without
occurrence of typical maculopapular rash and can
be easily be misdiagnosed as leukemia; therefore
rubella has to be kept in mind in differential diag-
nosis of leukemia. Fortunately, differential diag-
nosis is very easily made by bone marrow aspira-
tion and serological tests.
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INCREASED EXPRESSION OF
MULTI DRUG RESISTANCE 1
(MDR1) GENE AT RELAPSE IN A
CHILD WITH ACUTE LYM-
PHOBLASTIC LEUKEMIA

1Maria Kourti, -.Norma Vavatsi, sNikolaos Gombakis,
4Vassiliki Sidi, -George Tzimagiorgis, 4Dimitrios Ko-
liouskas, ;Fani Athanassiadou

1 Second Department of Pediatrics, Division of Hema-
tology-Oncology, Aristotle University of Thessaloniki, »
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University of Thessaloniki, 3 First Department of Pedi-
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Hematology-Oncology Clinic, Hippokration Hospital,
GREECE

Modern treatment protocols lead to complete
remission in a high proportion of patients with
childhood acute lymphoblastic leukemia (ALL).
However, a large number of them show a relapse
of the disease. Treatment failure in these patients
is mainly attributable to de novo or acquired re-



sistance to a wide variety of cytotoxic drugs,
which is called multi drug resistance (MDR). Ex-
pression of multi drug resistance 1 gene (MDR1),
is implicated in the drug-resistance mechanism. A
15-month old girl with newly diagnosed CALLA
positive pre-B acute lymphoblastic leukemia, was
admitted to the Hematology-Oncol-ogy Depart-
ment with 90% leukemic blast infiltration of the
bone marrow. According to her clinical and la-
bora-tory characteristics upon admission she was
stratified to standard risk group and started che-
motherapy according to BFM 95 treatment proto-
col. Although, she was characterised as predni-
sone good responder with complete remission on
day 33 of the induction therapy, bone marrow
examination before protocol II showed a relapse
of the disease with 15% blast infiltration of the
bone marrow. Due to this fact we evaluated the
expression of MDR 1 gene by reverse transcrip-
tase-polymerase chain reaction (RT-PCR) in the
bone marrow sample using the appropriate prim-
ers at initial diagnosis and upon relapse. The ex-
pression of the house keeping gene of b-actin was
used as an internal control. PCR products were
submitted to 1.5% agaroze gel electrophoresis
with ethidium bromide and band intensity was
analysed using a computerized densitometer.
According to the results a five-fold stronger inten-
sity of the PCR product of MDR1 gene upon re-
lapse compared with diagnosis was found after
normalisation with the b-actin gene. This finding
supports the hypothesis that the initial MDR1
positive leukemic clone was sensitive to chemo-
therapy and that a resistant subpopulation was
emerged when relapse occurred. The participation
of the MDRI1 gene in the drug resistance mecha-
nism should be confirmed in other patients at
relapse before any definitive conclusions are
made.
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P-GLYCOPROTEIN POSITIVITY
AND QUANTITATION OF MRNA OF
MULTIDRUG RESISTANCE-
RELATED PROTEIN, MULTIDRUG
RESISTANCE-ASSSOCIATED PRO-
TEIN, LUNG RESISTANCE PRO-
TEIN IN PATIENTS WITH ACUTE
LEUKEMIA

1Giilcihan Demirel, ;Meltem Akay, 1Zafer Giilbas

1 Osmangazi University Medical Faculty, Hematology
Department; Eskisehir, TURKEY
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The purpose of this study, was to determine the
incidence of P-glycoprotein (P-gp) positivity and
quantitation of mRNA of Multidrug resistance-
related protein (MDR1), multidrug resistance-
asssociated protein (MRP), lung resistance protein
(LRP) and relationship each others in patients
with acute leukemia. In 26 new diagnosed leuke-
mic patients (18 ANLL, 8 ALL), P-gp positivity by
flow cytometry, MDR, MRP ve LRP mRNA levels
by real time (RT) PCR were detected in bone mar-
row samples. For analysis of P-gp, mouselgG2a
PE, P-gp (170 kd) PE ve CD45 Percp monoclonal
antibodies were used. For RT-PCR, RNA isolated
from bone marrow blasts and cDNA obtained
from RNA by using Roche 1st cDNA Synthesis kit
for RT-PCR(AMV) and RT- MDR1, MRP, LRP
were detected by Roche LightCycler System by
using Metis Biyotechnology primers and probes
for MDR, MRP ve LRP quantitation. P-gp positiv-
ity was detected in 65% of 26 leukemic patients, in
56 % of 18 ANLL, in 88 % of 8 ALL. MDR-1 ex-
pression was 0,004 + 0,001 in ALL patients, 0,005 +
0,001 in ANLL patients, 0,000 £ 0,000 in control
group. MRP expression was 0,018 + 0,007 in ALL
patients, 0,014 + 0,004 in ANLL patients, 0,002 +
0,004 in control group. LRP expression was 0,008
* 0,001 in ALL patients, 0,007 + 0,002 in ANLL
patients, 0,096 £ 0,092 in control group. Our find-
ings indicate that there are P-gp positivity, in-
creased MDR-1, MRP mRNA levels in patients
with acute leukemia but LRP does not and there
was no cor-relationship among P-gp positivity,
increased MDR, MRP mRNA levels.
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EXTRAMEDULARRY LEUKEMIA
IN THE FORM OF ORBITAL
GRANULOYTIC SARCOMA ASSO-
CIATED WITH ACUTE MYELOYTIC
LEUKEMIA IN TURKISH CHIL-
DREN

1A O Cavdar, ;N Tacyildiz, .E Unal, :G Yavuz, ;S Goz-
dasoglu, :E Babacan

1 Pediatric Oncology Hematology Research Center of
Ankara University, Ankara, TURKEY

Extramedularry leukemia (EML) in the form of
orbital granuloytic sarcoma (OGS) associated with
Acute Mylocytic Leukemia (AML) is an uncom-
mon finding in the Western World. However, 27.2
% of Turkish children with AML showed orbital
tumor in our previous series and classified a "high
risk" subgroup of AML. The etiology of EML as



OGS still remains obscure. In order to clarify un-
derlying mechanisms, the following studies were
initiated in recent 10 cases: Cytogenetic (G-band-
ing technique), immunophenotypic analyses
(flowcytometry) and tissue adhesion molecules
(CD 44, CD 54, CD 56, CD 11) by APAAP method
and some cytokines in serum (IL-2, IL-2R, TNE- .)
by Elisa technique have been studied. Cytogenetic
analyses revealed the presence of t (8:21) (q22:q22)
in 4 of 10 AML with OGS and in 3 of 9 AML with-
out (no significant difference). In addition, double
Ph chromosome and recently t (1,11)(p36;q23)
karyotypic abnormality have been shown in EML
(OGS) (+) AML case: Immunophenotypic analysis
revealed the presence of stem cell markers (CD 34
and HL-DRA) more frequently in EML (+) group
than simple AML. Expression of adhesion mole-
cules such as CD 44 and CD 56 expressions were
found to be positive in blast cells in some cases
with EML whereas no positivity existed in the 10
cases of AML representing control group. Serum
TNF . and IL-2R serum levels were shown to be
elevated in all 5 EML cases so studied, as com-
pared to normal levels found in 7 AML without
EML (OGS). These interesting findings altogether
may indicate that EML in the form of OGS associ-
ated with AML, represents a biologically different
subtype of AML in Turkish Children, and should
be treated accordingly.
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IN VITRO ANTHRACYCLINE RE-
SISTANCE IN CHILDHOOD ALL

1Zeynep Karakas, 1Serap Erdem Kuruca, -Belkis Ata-
sever, 1Arzu Akgay, 3Goniil Aydogan, :Selim Gokge,
4Giindiiz Gedikoglu

1 Istanbul University Pediatric Hematology,/Oncology,
2 IU Division of Physiology, ; Bakirkoy State Hospital,
4 Our Children Leukemia Foundation, Istanbul, TUR-
KEY

Anthracyclins are the main drugs in the treatment
of childhood ALL. In this study, celluler drug
resistance was assessed among different anthra-
cyclins and evaluated sensitivity pofile at impor-
tant prognostic factors as age, sex, leucocyte
count, translocations, response to treatment, re-
laps rate and survival. PATIENTS AND METH-
ODS: In vitro drug resistance was performed by 4-
day methyl-thiazol-tetrazolium (MTT) test for
DNR (n:181), ADR (n:117), and IDA (n:69) be-
tween 1996 and 2005 in multicenter study. In vivo,
clinical and laboratory parameters were evaluated
such as age, sex, risk factor (RF), leukocytes
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(WBCQ)) at diagnosis, blast count day 8, the per-
centage of blast cells in bone marrow at day 15
(BM15) and at day 33 (BM33), and leukocyte sur-
face antigens CD3, CD4, CD5, CD8, CD10, CD19,
CD20, HLADR, precence of translocations (t
(4,11), t(9,22) and t (12,21). Man Whitney-U test
was used for statistical analysis. RESULTS: There
was significant correlation between ADR resis-
tance and  precence of hepatomegaly,
splenomegaly and CD20 positivity. DNR resis-
tance was also close correlation with CD 22 posi-
tivity and the percentage of blast cells in bone
marrow at day 33. Although there was no correla-
tion between sensitivity of DNR,ADR and IDA
and above mentioned prognostic factors, infant
ALL and age more than >10 years seems to be
more resistant to ADR, age more than >2 years to
DNR. Interestingly, age of more than ten years
seems to be IDA more sensitive than other anthra-
cyclines. Patients with t(4,11)translocation were
the most resistant to ADR. Translocation with
t(4,11) was the most sensitive to ADR. Transloca-
tion with t(9,22) was more sensitive to ADR, resis-
tant to IDA. Translocation t(4,11) was sensitive to
IDA, resistant to ADR. Blast count >1000 at 8. day
was more resistant to ADR. There was no statisti-
cally significant correlation between ADR resis-
tance and age, sex, hepato-splenomegaly, leuco-
cyte count, hct level, CD10, CD3, CD5, CD7, CD
19, CD 20, CD 22, CD13, CD14, CD33, CD34 and
response to treatment. Relaps rate was not corre-
late with ADR,DNR and IDA CONCLUSION:
Young patients were more sensitive to ADR, also
>10 years patients was sensitive to IDA. Age
might be important factor for in vitro drug resis-
tance to different antracyclins. This research was
partly supported by the Istanbul University Re-
search Fund. Project Number:T-1137 /18062001
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SOLUBLE VEGF/SFLT1 RATIO IS
AN INDEPENDENT PREDICTOR
FOR AML PATIENT S OUTCOME

1Salah Aref, ;Mamdouh El-Sherbiny, ;Tarek Goda,
:Manal Fouda, ;Hassen Al-Askalany, :Doaa Abdalla

1 Mansoura Faculty Of Medicine, EGYPT

Angiogenesis is the formation of new blood ves-
sels and is controlled by a balance between posi-
tive and negative angiogenic regulatory factors.
Soluble vascular endothelial growth factor recep-
tors 1,2 (FIt-1, KDR) are the negative counterpoint
to the vascular endothelial growth factor (VEGF)
signaling pathway, which has been characterized



as one of the most important endothelial regulator
in human angiogenesis. In the present work, we
tested the differential prognostic relevance of
soluble vascular endothelial growth factor
(VEGE), their receptors 1 (Flt-1), 2 (KDR), and the
ratio between sVEGF/sFlt-1 in 43 patients with
acute myeloid leukemia (AML). sVEGF and its
soluble receptors were assessed using an ELISA.
Soluble VEGF, sFLT-1 and sKDR concentration
levels were significantly higher in AML patients
at diagnosis when compared to the levels in nor-
mal controls. sVEGF, sFltl and the sVEGF/sFltl
ratio were significantly higher in non responders
when compared to responders (P<0.001 for all).
However, there was no significant difference re-
garding sKDR levels (P>0.05). sVEGF, the
sVEGF/sFltl ratio but not sFltl and sKDR levels
were significantly elevated in those who did not
survive, when compared to survivors. sVEGF,
sFIt1 levels were significantly correlated to WBC
counts (R=0.93,P=0.000,R=0.5 6,P=0.000, respec-
tively); bone marrow blast cell counts
(R=0.92,P=0.000;,R=56,P=0.000, respectively); pe-
ripheral blood blast cell counts
(R=0.91,P=0.000;R=0.52,P=0.00 0, respectively);
sKDR was only correlated to peripheral blood
blast cell counts(R=0.37,P=0.014). Cox regression
analysis results with sVEGF, sFltl, sKDR,
sVEGF/sFltl ratio suggest that the most impor-
tant predictor for AML outcome is the
sVEGEF/sFltl ratio. In conclusion, sVEGF/sVEGF
ratio is independent predictor of AML patient out
come, and its significance should be assessed
when considering antiangiogenic therapy.
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ASSOCIATION OF CERTAIN HLA
ANTIGENS WITH ACUTE MYE-
LOID LEUKEMIA

1A. Sarper Diler, ;Hayriye Sentiirk-Ciftci, ;Fatma
Savran-Oguz, 1Hilmi Tozkir, 1Tiilay Ayna, :Cemal Ciftci,
1Mehmet Giirtekin, :Mahmut Carin.

; Istanbul University, I'stanbul'Medical Faculty, De-
partment of Medical Biology, Istanbul, TURKEY

Attempts have been focused on HLA asscocia-
tions with leukemias as well as other disease asso-
ciations recently. This study investigates possible
relations of HLA antigens with acuete myeloid
leukemia (AML). HLA Class I (HLA - A, HLA - B)
and HLA Class II (HLA DRB1/3/4/5) alleles in
Turkish AML patients diagnosed at several differ-
ent centers were tissue typed by PCR-SSP
method. A total of 374 AML patients with an ava-
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rage age of 30.9 £ 13.3 and 100 volunteer donors
as controls from Istanbul Medical Faculty Bone
Marrow Bank with an average age of 36.0 + 10.3
were taken in this study. HLA - A* 24, HLA - B*
27 and HLA DRB1* 13 were found to have statisti-
cally significant associations with AML with p=
0.012 OR=1.778, p= 0.019 OR= 2.092and p= 0.006
OR= 1.822 respectively. Significant reduction in
the frequency of appearence of some HLA anti-
gens suggested protection against AML occur-
ance. These HLA antigens were HLA - A* 33 and
HLA - B* 27 with statistically significance of p=
0.04 OR= 0.391 and p= 0.01 OR= 0.364 respec-
tively. The heterogeneity of Major Histocompati-
bilty Complex genes and complex disease associa-
tions await larger number of AML patients to be
studied in order to ascertain above associatons
which may well yield important findings to be
used in clinical settings.
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A NEW PREDICTIVE AND PROG-
NOSTIC MARKER FOR DE NOVO
AML: PERIPHERAL BLOOD CD34
COUNT AT RECOVERY FOLLOW-
ING REMISSION INDUCTION
THERAPY

1Mutlu Arat, sPervin Topguoglu, :Meltem Kurt Yiiksel,
1Klara Dalva, ;Giilhis Akar, ;Giinhan Giirman, ;Onder
Arslan, ;Muhit Ozcan, :Meral Beksac, :Nahide Konuk,
:Akin Uysal, ;Haluk Kog, :Osman ilhan

1 Ankara University, School of Medicine, Department
of Hematology, Ankara, TURKEY

Aim: In EORTC-LCG AML-10 study patients with
low CD34 mobilization profile showed a better
outcome (Leukemia, 2003, 17: 60-7.). There is al-
ways a strong correlation between peripheral
blood CD34(+) cell count (pCD34) at the time of
collection and total CD34 content of the harvest.
We hypothesized that patients with low pCD34 at
the recovery period after remission-induction
therapy with de novo AML should have a better
clinical outcome or vice versa and we launched
this prospective study. Patients and methods:
Between Jan 2002 and Oct 2004, forty patients
with AML (22 male; 18 female) were enrolled to
this study. Median age was 40 years (range, 17-
60). Using flow cytometrical method and Ishage
single stage platform CD34-expressing cells were
measured in peripheral venous blood samples
once WBC was between 1x10e9/L to 3x10e9/L at
the recovery period after first remission-induction
therapy (RI). Monoclonal antibodies-conjugated



with a flourochrome, CD45FITC and CD34PE
(Immunotech, Coulter, France) were used in this
study. Results: The median time for estimation of
pCD34 was 23 days (range, 7-35) after RI. Hema-
tological remission after first RI was obtained in
32/40 (80%) patients. Mean pCD34 count was
146.6x10e6/L+96.14. The pCD34 cell count was
lower in patients responding to RI therapy
(12.4x10e6/L vs 68.6x10e6/L, p=0.011). We ob-
served a weak, but statistically significant positive
correlation between CD34 expression of the blasts
at diagnosis and pCD34 at recovery period
(p=0.048, r2:0.322) (Table 1). We could not show
any significant negative impact of CD34 expres-
sion of the blasts at diagnosis and response to first
RI (12 % vs 44 %, p=0.059). Only two out of 8 pa-
tients who did not respond to the 1st RI achieved
a complete remission after re-induction. The two-
year probability of OS, LFS, relapse incidence and
mortality rates in our patient’s population were
47.1%, 37.2%, 55% and 42.5, respectively. If we set
up a cut-off value of 18x10e6/ L for pCD34, we
did not observe any impact of pCD34 on relapse
incidence but the mortality rate was significantly
increased in patients with high CD34+ cell count
(60% vs 25%, p=0.025). Conclusion: We were able
to show a positive impact of pCD34 estimations
after first Rl in AML on remission and mortality
rate. AML Patients with lower pCD34 after 1st RI
tends to have a higher hematological remission
rate and lower mortality. The impact of this easily
obtainable, relatively cheap and standardized
measurement as a predictive and prognostic
marker in AML should be verified in large cohorts
using multivariate analysis.

Abstract: 234 Poster: 141

QUANTITATIVE ANALYSIS OF WT1
GENE FOR MINIMAL RESIDUAL
DISEASE DETECTION IN ACUTE
LEUKEMIC PATIENTS BY REAL-
TIME RT-PCR

1S.H. Ghaffari, ;T. Hemmati, ;S. Rostami, ;K. Ali-
moghaddam, ;A. Ghavamzadeh

1 HORC-BMT, Tehran University Medical Science,
Tehran, IRAN
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Introduction: WT1 gene encodes a transcription
factor which is involved in differentiation and
proliferation of Hemtopoeitic precursor cells as
well as some other tissues like kidney, ovary,
heart etc. It is also expressed in 80% of Acute Leu-
kemia cases (AML, ALL) as determined by vari-
ous qualitative and quantitative RT-PCR methods.
It is proposed to be a useful marker in minimal
residual disease (MRD) detection and leukemia
management. Methods: To assess the relevance of
this gene, sequential peripheral blood samples
from 72 leukemic patients (62 AML and 10 ALL)
were analyzed for the expression level of WT1
mRNA, using Real-Time Quantitative RT-PCR.
Samples from patients obtained at the time of
diagnosis, and during treatment (follow-up), in
remission, relapse and after relapse. Results:
Samples of diagnosis and relapse showed signifi-
cantly higher WT1 expression levels (90%), com-
pared to samples from patients in complete remis-
sion (CR) or healthy volunteers. No significant
difference in expression levels was found between
various AML subtypes. ALL patients showed
lower levels of WT1 expression compared to AML
ones. Our study revealed that rising of WT1 ex-
pression predicts a forthcoming relapse 1-6
months before overt hematologic or clinical re-
lapse. A linear correlation between quantities of
WT1 and PML-RARa fusion transcripts could be
seen in APL patients treated with arsenic trioxide.
Conclusion: There was a strong correlation be-
tween WT1 and specific fusion gene expression in
leukemic patients, showing the significant poten-
tial of WT1 as a non-specific leukemia marker
(NSLM) for monitoring of MRD and treatment
approaches in leukemia.
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EVALUATION OF ARSENIC TRIOX-
IDE TREATMENT IN ACUTE PRO-
MYELOCYTIC LEUKEMIA CELL
LINE; NB4

1S.H. Ghaffari, :A.H. Jamialahmadji, :N. Shayan-Asl, 1K
Alimoghaddam,;A. Ghavamzadeh

1 HORC-BMT, Tehran University Medical Science,
Tehran, IRAN

Introduction: APL accounts for 10% of adult acute
myeloid leukemia and presents with coagulopa-
thy and a specific chromosomal translocation,
t(15;17), that fuses the promyelocytic leukemia
(PML) and retinoic acid receptor . (RAR.) genes.
As203 is able to induce complete remission in
t(15;17)-positive APLs and has shown substantial



efficacy and low side effects in treating both
newly diagnosed and relapsed patients, Although
the exact mechanism of arsenic efficacy remains
unknown, arsenic actions may result in the induc-
tion of apoptosis, the inhibition of growth and
angiogenesis, and the promotion of differentia-
tion. The aim of this study was to investigate the
effect of As203 on APL cells, using NB4 cell line.
NB4 is a human APL permanent cell line which
harbors the (15; 17) translocation with the PML /
RAR. fusion genes. Methods: The human APL cell
line NB4 was cultured in presence of different
concentration of As203. Maturation, differentia-
tion, and apoptosis of cell line were evaluated at
different time points by morphology, cell count,
staining with trypan blue and MTT cytotoxicity
assays. Apoptosis effect of As203 on NB4 model
was evaluated by Fluorescent Microscopy and
flowcytometery assays, using double-labelled
Propidiumlodide(PI) /Annexin and Hoescht
33342/PI dye treatment. Results and conclusion:
The therapeutic effect of As203 in the treat of
APL was evaluated in NB4 cell line as an APL
model. The treatment with different doses of
As203 showed two pharmacokinetic behaviors.
At low doses (0.125-0.25uM), As203 showed dif-
ferentiation and cell maturation; these effects
seem to be weaker than reported for ATRA. At
high doses (0.75-2.0uM), As203 induced apop-
tosis and with increasing amount of As203 in cell
culture higher and more rapid apoptosis oc-
curred. Apoptosis in NB4 cells accompanied by
down regulation and inhibition of telomerase
activity, leading to accelerated telomere length
shortening. This data could be beneficial in arse-
nic therapy and can be applied to the APL patient
treatment in our research center
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ANAEROBIC GLYCOLYSIS IS THE
MAIN PATHWAY FOR ENERGY
GENERATION IN PROMYELO-
CYTIC LEUKEMIA HL-60 CELLS

1Hakan Boyunaga, ;Hatice Keles, 2Ali Ugur Ural, -Ferit
Avcu, oLevent Kenar

1 Kirikkale University Medical Faculty, » Giilhane
School of Medicine, TURKEY

Background: In physiological conditions, normal
cells use mainly the glycolytic aerobic pathway to
provide energy. On the other hand, most cancer
cells utilize anaerobic glycolytic way for energy
generation. But the rates of metabolic pathways
the cells use can be different although they func-
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tion on some common ways in principal. Aim: To
investigate the carbohydrate metabolic pathways
of promyelocytic leukemia HL-60 cells for energy
production. Methods: Seven cultures from each
promyelocytic leukemia HL-60 cells and normal
leukocytes were prepared and then each culture
was separated into three groups: one for the aero-
bic culture, one for the anaerobic culture after
potassium cyanide addition, and one for the de-
termination of the initial glycogen and protein
contents of the cells. Aerobic and anaerobic cell
cultures were immediately incubated with radio-
labelled glucose (D-[6-C14]Glucose) for 4 hours at
37 °C. Then, glycogen consumptions and the
amounts of radiolabelled glucose catabolized into
carbon dioxide (CO2, collected in scintillation
vials via nitrogen gas) and lactate (collected in
scintillation vials by anion-exchange chromatog-
raphy) were calculated in pmol glucose per pg
protein for each hour, thus the rates of aerobic
and anaerobic glycolysis were determined. Re-
sults: The predominant end product of glycogen
metabolism was CO2 in aerobic normal leukocyte
cultures, whereas it was lactate in aerobic HL-60
cell cultures (Table 1). Normal leukocytes were
capable of shifting their energy metabolism pre-
dominantly to anaerobic glycolysis in anaerobic
conditions. In aerobic HL-60 cell cultures, when
compared with aerobic normal leukocyte cultures,
the glycogen consumption and amounts of la-
belled and total end product lactate were signifi-
cantly higher and amounts of labelled and total
end product CO2 were significantly lower (Table
1). The rate of anaerobic glycolysis was 93.8% in
promyelocytic leukemia HL-60 cells in aerobic
conditions and it increased to 96.6% while utiliza-
tion of glycogen increased by 7.31% in anaerobic
conditions. Conclusion: In conclusion, principally
anaerobic glycolysis is effective for energy genera-
tion in promyelocytic leukemia HL-60 cells.
Moreover, the rate of their anaerobic glycolysis
gets more prominent in anaerobic conditions.
Therefore a chemotherapeutic agent targeting
anaerobic glycolytic pathway in promyelocytic
leukemia cells may potentially have beneficial
effect in the treatment. Tablel. Consumption of
glycogen and production of CO2 and lactate by
normal leukocytes and promyelocytic leukemia
HL-60 cells in aerobic and anaerobic cultures
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EUGENOL INDUCED APOPTOSIS
IN HL-60 HUMAN PROMYELO-
CYTIC LEUKEMIA CELLS

1Jong-Youl Jin, .Jae-Hoo Park, ;Uk-Hyun Kil, ;Keehyun
Lee, sKyungTae Lee

1 Holy Family Hospital,-Ulsan University Hospi-
tal,sKyung-Hee University, KOREA

Background: Eugenol is a major component of
essential oil isolated from the Eugenia caryophyl-
lata (Myrtaceae), which has been widely used as a
traditional medicine. In this study, we investi-
gated the effects of eugenol on the cytotoxicity,
induction of apoptosis, and the putative pathways
of its actions in human promyelocytic leukemia
cells (HL-60). Method: After applying eugenol on
cultured HL-60 cells, changes in the mitochondrial
membrane potential were examined by monitor-
ing the cells after double staining with propidium
iodide and rhodamin 123 and 2,7-
Dicholorofluorescin diacetate was used to meas-
ure of levels of reactive oxygen species (ROS)
Result: We show that eugenol is a potent inducer
of apoptosis and that it transduces the apoptotic
signal via ROS generation, thereby inducing mito-
chondrial permeability transition (MPT) and cyto-
chrome c release to the cytosol. ROS production,
mitochondrial alteration, and subsequent apop-
totic cell death in eugenol-treated cells were
blocked by the antioxidant N-acetylcystein
(NAC). Conclusion: Taken together, the present
study demonstrated that eugenol induces the
ROS-mediated mitochondrial permeability transi-
tion and resultant cytochrome c release.
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SERA VALUES OF NO AND LDH
CORRELATES WITH FAB SUB-
TYPES OF AML

1Natasa Colovic, »Vladimir Jurisic, sMiroslava Dimitri-
jevic, 1Jelena Antic-Stankovic, sNevena Arsenovic Ranin

1 Institute of Hematology, = School of Medicine, 3 School
of Pharmacy, Institute of Immunology, SERBIA

The malignant cell shows different metabolic pro-
file, energy use, oxidative status and other mem-
brane alterations in comparison to normal tissues.
Based on this we investigated prognostic signifi-
cance of sera Nitric oxide and compared their
values with LDH in 40 AML patients, according
different clinical parameters and FAB classifica-
tion. This study included 22 man and 18 woman,
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age from 25 to 68 years (median values of 50).
Bone marrow aspirate was analyzed with classic
cytochemical staining and immunophenotyping
of blast cells was performed by flow cytometry
(Becton Dickinson) on bone marrow cells. The
following panel of monoclonal antibodies was
used: HLA-DR, CD 34, CD13, CD33, CD14,
CDl11c, CD15, glicoforin A, CD41/61 and MPO.
Cytogenetic examination of bone marrow cells
revealed a normal karyotype in 20 pts. In 1 pts
t(15;17) was found, trisomy 8 in 1, del(9) in 1, hy-
perploidy in 1, del(16) in 2, inv(16) in 3 and Ph
chromosome in 3 patients. Distribution of sub-
types of AML was according to cytologic, im-
munophenotypic and cytogenetic findings as fol-
lows: M2 was present in 10 pts, M1 in 2, M3 in 1,
M4 in 11 pts, M5 in 8, MO in 7 and M7 in 1 pts.
TNF was analyzed by ELISA essay and NO by
biochemistry method at diagnosis. Results show
that patients with AML have significantly differ-
ent values of sera NO according FAB classifica-
tion. AML patients in MO groups have higher
values of NO (27.17 mmol/L) that correlate with
other poor clinical and cytological characteristics
indicates undifferentiated type of AML. In com-
parison to MO, patients with M4 subtype show
values of NO of 5.45 mmol/L, which is statisticaly
significantly different in comparison to MO (Mann
Whitney U test, p=0.009). In addition, sera NO in
AML patients with M2 subtype showed values of
14.12 mmol/L which is significantly different in
comparison with M4 (Mann Whitny U test,
p=0.02), but no in comparison with M2 (Mann
Whit-ny U test, p> 0.05). Lowest values of NO in
M4 subtypes correlated with favorable cytoge-
netic findings (inversion and deletion of chromo-
some 16) and with good prognosis. Significant
positive correlation between NO and LDH was
found in this study. AML patients with sera LDH
below 300 U/ml show at the same time lowest
sera NO and AML patients with elevated LDH
(over 1000 U/ml) have elevated sera NO. Correla-
tion between percentage of blast cells in bone
marrow and NO was also found. These data indi-
cated that NO is one of indicators of metabolic
disturbance in malignant cells and especially of
undifferentiated cells types. We conclude that this
parameter can be used simultaneously with other
prognostic factors for analyses in AML patients.
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AML WITH
T(15;19;17)(Q22;P13.3;Q21) AND
LEUKEMIC CELLS SHOWING



SALMON-PNK CYTOPLASMIC
GRANULES

1In-Su K Kim, ;Hee Jin Kim, ;Hee Sook Jung, -.Chul
Won Jung, :Sun Hee Kim

1 Department of Laboratory Medicine, Samsung Medi-
cal Center, Sungkyunkwan University School of Medi-
cine, » Department of Internal Medicine, Samsung
Medical Center, Sungkyunkwan University School of
Medicine, KOREA

Background: There is increasing recognition of the
importance of genetic events in the classification
and therapy of the acute myeloid leukaemias. As
a result, the WHO classification of the acute mye-
loid leukemias incorporates and interrelates mor-
phology, cytogenetics, molecular genetics and
immunologic markers in an attempt to structure a
classification that is universally applicable and
prognostically relevant. The t(15;17) is a special
chromosome abnormality exclusively associated
with acute promyelocytic leukemia (APL; M3
subtype according to French-American-British
(FAB) classification). Aims: We report a case of
acute myeloid leukemia (AML) harboring a com-
plex translocation t(15;19;17)(q22 ;p13.3;q21) with
leukemic cells with atypical morphology such as
myelocyte-stage granulocytic precursors with
salmon colored cytoplasmic granules and CD59
deficiency on granulocytes. Methods: A 32-year-
old female was admitted to our hospital because
of pancytopenia and was suspected to have par-
oxysmal nocturnal hemoglobinuria (PNH) with
the symptom, morning hematuria. So we studied
peripheral blood smear, bone marrow biopy,
PNH study and cytogenetic and molecular study
to confirm diagnosis. Results: Peripheral blood
examination showed pancytopenia with left-
shifted maturation. A standardized flow cytomet-
ric method for PNH showed the CD59 deficiency
in about 62% of cells. The bone marrow aspirate
showed 83.3% myelocyte-stage granulocytic pre-
cursors with salmon colored cytoplasmic gran-
ules. Blasts and promyelocytes were counted up
to 0.6% and 1.6%, respectively. Cytogenetic study
with G banding technique showed
46,XX,1(15;19;,17)(q22;p13.3;q21)[17]/ 46,XX[3].
FISH with t(15;17) translocation DNA probe
showed that 91% (192/200) interphase cells had
one fusion, two PML and two RARA signals.
Seminested reverse transcrip-tion-polymerase
chain reaction analysis showed the long form
PML/RARa chimeric transcript. The patient was
treated with all-trans-retinoic acid and idarubicin,
she experienced pericardial effusion, which might
be attributed to retinoic acid syndrome. The 1st
follow-up bone marrow study on day 38 revealed
cytogenetic and molecular remission. However
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flow cytometric analysis for PNH still showed
CD59 deficiency in about 9% of cells was detected
after complete remission. Conclusions: This cyto-
gentetic abnormality is the second report of
(15,19 ;17)(q22;p13.3;921) with AML. This PNH
clone might be the preleukemic clone because she
had symptom of PNH before the diagnosis of
leukemia and still have the CD59 deficient cells
after remission. The atypical morphology of the
leukemic cells and a pathophysiological associa-
tion between PNH and AML in this patient are
discussed.
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PERIPHERAL FLT-3 LIGAND AS A
PATHOBIOLOGICAL PARAMETER
DURING THE CLINICAL COURSE
OF ACUTE MYELOID LEUKEMIA

:Memduh Sahin, :Can Génen, :ibrahim Haznedaroglu,
1Salih Aksu, 1Yavuz Beyazit, :mMurat Kekilli, ;Ebru Koca,
1Deniz Cetiner, ;Nilgiin Sayinalp, :Yahya Biiyiikasik,
\Hakan Goker, :0sman Ozcebe, :Serafettin Kirazh

1 Hacettepe University, Ankara, TURKEY

FLT-3 is a growth factor affecting the hematopoi-
etic lineage and may reflect the prognostic nature
of the disease course in acute leukemias. The aim
of this study is to assess alterations in the circulat-
ing levels of FLT3 during the clinical course of
acute myeloid leukemia (AML). Twent-four AML
patients were enrolled to this study. Median age
of the patients was 49.9 years (min 19, max 90)
and the male-to-female ratio among the patients
was 1:1. AML-M2 was the predominant French-
American-British (FAB) subtype (n=14) in our
group, followed by M4 (n=4), M1 (n=1) and M5
(n=1). One patient had biphenotypic acute leuke-
mia and 3 had CML-blastic transformation. The
effect of FLT-3 Ligand on the early hematopoietic
lineage prompted us to assess peripheral cell-FLT-
3 interaction. There should be also an association
between FLT-3 and infection if the former interac-
tion exists. Because of the chemotheraphy action
on the early hematopoietic lineage, alterations of
the FLT-3 level had also searched. We studied the
association in the diagnostic period between FLT-
3 and peripheral blood cells (erytrocytes, leuko-
cytes, platelets) together with the serum electro-
lytes (Na, K, Cl, Ca and LDH). FLT-3 levels
(pg/ml) during the aplastic period due to remis-
sion induction and consolidation were higher
than the levels during the initial diagnosis. On the
other hand, diagnostic and remission induction
value of leukocytes and FLT3 showed an inverse



association. The results suggested that higher
white cell counts may be together with lower FLT-
3 levels. We found also a reverse association be-
tween FLT-3 and serum LDH level. However
there was no association between FLT-3 and other
serum electrolyte levels (Na, K, Ca, PO4, CI).
There were no associations between FLT-3 and
infection or febrile state. We found also higher
FLT-3 levels in male patients. Our study implied
inverse proliferative actions of FLT-3 on the early
myeloid lineage. There was no relation between
FLT-3 level and red cell and platelet counts. FLT-3
represents a candidate laboratory marker as well
as novel molecular targeting for the management
of leukemia.
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IN VITRO EFFECT OF PLANT AL-
KALOIDS ON CYTOTOXCICITY
AND DIFFERENTIATION OF HL60

1Farhad Zaker, -Oody Arezo, -Soleimani Masood

1 Iran University of Medical Sciences, » Iran Blood
Organisation, IRAN

Background: Acute leukaemia is characterised by
uncoupling of proliferation and differentiation.
Cytotoxic and differentiation agents have been
employed for treatment of leukaemia particularly
APL. In iranian traditional medicine plant-
derived agents have been used for treatment of
cancer. Aim:The present study is evaluation of
proliferation, cytotoxcicity and differentiation of
several plant alkaloids such as Peganum Harmala,
Harmine, Harmaline, Urtica Dioica and Cheli-
donium Majus on HL60 cells. ATRA has been
used as standard agent. However, little study
have been reported using these agents on this cell
line, these components were initiated such as an
investigation. Methods: HL60 cells were cultured
and plant alkaloids added to cells and incubated
for 5 days. Counting of cells, viability, MTT, mor-
phology, NBT reduction and cytofluorometric
analysis performed by FACS using PI for cell cy-
cle and markers including CD11b and CD14 for
myeloid differentiation. Results: These data
showed that all agents in optimal dose caused
cessation of proliferation in dose and time de-
pendent manner.(p<0.05). Optimal concentration
of Peganum Harmala, Harmine, Harmaline, Ur-
tica Dioica and Chelidonium Majus (10
micg/ml,1.6 micg/ml,10 micg/ml, 2.5 mg/ml and
0.1 mg/ml respectively) were chosen as anti-
proliferative effect with good viability and low
cell death. However, all agents in over optimal
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dose were cytotoxic. Treated cells with ATRA
showed depletion of growth in optimal dose of
10-7 Mol. Cells accomulated in G1 phase using
ATRA (81.5%) and Urtica Dioica (75%) but they
arrested in S phase using Peganum Harmala,
Harmine, Harmaline (52.7%) and Chelidonium
Majus (54.5%). Cells induced by Harmaline 10
micg/ml showed some morphological changes
and NBT positivity (28%) and increase in CD11b
(24.3%) and CD14 (43.5%) (p<0.05) compared to
ATRA (40% as NBT, 71% and 5.7% as CD11b and
CD14). Conclusion: These preliminary data
showed all plant alkaloids agents were effective in
cessation of proliferation in optimal dose and had
cytotoxicity effect in higher concentration as well.
However, Harmaline caused some degree of mye-
loid differentiation. These result may open a new
window in leukemic in vitro therapy.
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LEUKEMIC TRANSFORMATION OF
MYELOFIBROSIS WITH
FLT3/D835 MUTATION AND IN-
VERSION OF CHROMOSOME 16
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Myelofibrosis is a clonal myeloproliferative disor-
der characterised by splenomegaly, abnormal
deposition of collagen in the bone marrow, ex-
tramedullary haematopoiesis, dacriocytosis and
leukoerythroblastic blood smear. Fms-like tyro-
sine kinase 3 (FLT3) is a member of class III recep-
tor tyrosine kinase expressed on early hematopoi-
etic progenitor cells and plays an important role
in stem cell survival and differentiation. FLT3 is
preferentially expressed on the surface of a high
proportion of acute myeloid leukemia but no in
myelofibrosis. Secondary leukaemic transforma-
tion may occur in 5 to 20% of patients which may
affect any cell lineage. We present an atypical case
of myelofibrosis and secondary leukamia FAB
subtype M4 with inversion of chromosome 16 and
mutation of the loop activation of the receptor
second tyrosine kinase domain of FLT3 Asp835. In
addition during the leukemic transformation bone
osteolytic lesions developed accompanied with
elevated TNF-alpha. The presence of these coop-
erative mutations reflects the progressive associa-
tion of genetic lesions developing secondary leu-
kemia with relatively benign course.
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CLASSIFICATION OF 404 LEUKE-
MIAS IN THE ONCOLOGY AND
HEMATOLOGY INSTITUTE, CARA-
CAS, VENEZUELA
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Tovar
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The objective of this study is to present the corre-
lation between FAB and inmunophenotyping
classification of 404 leukemic venezuelan patients.
Materials and methods: the immunophenotyping
analysis was done by Flow Cytometry analysis
with the following antibodies: CD1, CD2, CD3,
CD4, CD5, CDe6, CD7, CD8, CD10, CD19, CD20,
CD22, CD13, CD14, CD33, CD11b, CD45, CD34,
CDla, CD4lw, Glycophorin A, HLA-Dr,
CD14/45, CD 4/8, CD19/10, CD2/20, CD13-3,
CD5/7, anti kappa light chain, anti lambda light
chain, CD79b, CD11b, CD38, CD15, FMC7, MPO,
TdT, anti-IgA, anti-IgM, anti-IgG, anti IgD. The
FAB was done with Wright, PAS, SUDAN, acid
phosphatase, NASDA, NASDA-F. Results: the
leukemias were classified in 348 acute and 56
chronics. The immunophenotyping analysis de-
tected 124 acute lymphoid leukemias B, 11 acute
lymphoid leukemias T, 19 biphenotypics, 6 undif-
ferentiated, 60 lymphomas in leukemic phase, 108
acute myeloid leukemias, 18 chronic myeloid
leukemias in blast phase, 4 chronic myeloid leu-
kemias and 54 chronic lymphoid leukemias. Ac-
cording to FAB classification 6 of the 124 classified
by immunophenotyping as acute lymphoid leu-
kemias B were acute lymphoid T due to the uni-
polar positivity of acid phosphatase in blast cells.
Two of these patients had important mediastinal
mass. Three of the patients with acute lymphoid
leukemia T determined by immunophenotyping
were classified as acute myeloid leukemias by
FAB classification. Four of the acute lymphoid
leukemic patients in aplasia post chemotherapy in
treatment with GM-CSF presented an elevated
expression of CD33 and CD14 like acute myeloid
leukemias. Acute myeloid leukemias were classi-
fied by immunophenotyping as follows: Mo:5,
M1:18, M2/M3:33, M4/M5: 46, M6:3; M7: 4. Of
the 98 acute myeloid leukemias classified by FAB,
6 were actually acute lymphoid leukemias by
immunophenotyping. The myeloid chronic leu-
kemias in blast phase were classified as follows:
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14 acute myeloid leukemias and 4 acute lymphoid
leukemias. The chronic lymphoid leukemias were
classified as: 2 chronic lymphoid leukemias T and
52 chronic lymphoid leukemias B. The lympho-
mas in blast phase were classified as: 12 T lym-
phomas, 45 B lymphomas and 3 and undifferenti-
ated lymphomas. Conclusion: We have classified
by immunophenotyping 348 acute leukemias and
56 chronic leukemias that were correlated with
FAB classification. There was no correlation in
5.8% between both classifications. The unipolar
positivity of acid phosphatase in blast cells is not
conclusive to the definitive diagnosis of acute
lymphoid leucemia T. Partial or total inhibition
with NASDA-F can occur in lymphoid blasts cor-
related with a elevated expresiéon of CD19 or
CD20. The use of GM-CSF elevates the myeloid
cells population, which may induce errors during
the classification of leukemias.
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ACUTE MYELOMONOCYTIC LEU-
KEMIA IN ABOY WITH LEOPARD
SYNDROME (PTPN11 GENE MUTA-
TION POSITIVE)

:Canan Ucar, ;Umran Caliskan.
1 Meram Medical Faculty, Konya, TURKEY

LEOPARD syndrome (LS) (multiple lentigines
syndrome) (MIM 151100) is a rare autosomal
dominant condition with characteristic skin ab-
normalities, facial dysmorphism, hypertelorism,
cardiac abnormalities, and occasional conductive
hearing loss. The syndrome is an acronym of len-
tigines, electrocardiographic conduction abnor-
malities, ocular hypertelorism, pulmonary steno-
sis, abnormalities of genitalia, retardation of
growth and deafness (sensorineural). More than
120 cases have been described so far and one re-
view has been published. Mutations of the
PTPN11 gene (located in 12q24.1) are described as
the causal gene defects for the clinical features of
Noonan syndrome (NS) (MIM 163950) and also
for LS. For confirmation of the clinical diagnosis
of multiple lentigines syndrome, the molecular
genetic mutation analysis of the PTPNI11 gene
could be helpful. We present a case of a 13-year-
old boy with diagnosis of both LS and acute mye-
lomonocytic leukemia (AML-M4). PTPN11 gene
mutation was present in our patient and his
mother who was also diagnosed to have LS.
AML-M4 had not been previously known to be
associated with this syndrome. PTPN11 gene en-



codes for SHP-2 which is a member of a small
subfamily of cytoplasmic src-homology 2 domain
containing protein tyrosine phosphatases. It is
required for hematopoietic cell development and
participates in signal transduction of a number of
cytokines, mediated at least in part by activation
of the RAS/MAPK cascade. In addition a gain of
functional mutations in PTPN11 have been re-
ported in 34% of juvenile myelomonocytic leuke-
mia (JMML) patients and in 10%, 4% and 5-6.3%
of childhood myelodysplastic syndrome (MDS),
acute myeloblastic leukemia (AML) and acute
lymphoblastic leukemia (ALL) respectively, ex-
cluding a NS and LS in these patients. Recently,
Tartaglia et. al. reported that among children with
AML, PTPN11 mutations are frequently (4 of 12
cases) found in children with acute monocytic
leukemia (AML-MS5). According to other studies,
in contrast to childhood MDS and AML, muta-
tions in PTPN11 make little or no contribution to
pathogenesis of adult MDS and AML. 98% of the
PTPN11 mutations identified in JMML, childhood
MDS and AML are clustered in exon 3. But in our
patient PTPN11 mutation is found in exon 7. Car-
diac myxoma, iris-retina-choroid coloboma and
choristoma (congenital corneal tumor) have been
previously reported in patients with LS. Sarkozy
A et al. reported myelodysplasia in a patient with
LS and demonstrated Tyr279Cys mutation. More
information about the patient has not been ob-
tained. Previously, in patients with LEOPARD
syndrome, leukemia have not been reported.This
case report suggests that LEOPARD syndrome,
especially with PTPN11 mutations, predispose for
hematologic malignancies. Consecuently, after
clinical diagnosis of LEOPARD syndrome, it is
suggested that mutation studies and screening for
hematologic malignancies must be done.
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TRIPLETS WITH AML

1 Mohammad Taghi Arzanian, :Bibi Shahin Shamsian,
1Hossein Esfahani
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Acute myelogenous leukemia (AML) is a group of
hematological malignancies that contains about
15-25% of leukemia's in childhood.(1,4) One of the
most important predisposing factors in childhood
acute leukemia especially AML, is genetic fac-
tor.(1,3,4) In this article we report a very rare
presentation of AML development in three
monozygotic triplets. Two were 10 months old,

and the last one was 16 months old at presenta-
tion. Chemotherapeutic regimen was adminis-
tered for all three sisters with success in maintain-
ing remission induction and tolerates 3 years of
treatment till now who are 6.5 years old.
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THE DIFFERENTIATION EFFECT
OF 6ALPHA METHYLPREDNISO-
LONE ON HL60 CELLS
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BACKGROUND: In precent study, we observed
the in vitro differentiation effect of 6.-
methylprednisolone on HL-60 (human acute mye-
loblastic leukemia cell line) cells. HL-60 cells natu-
rally express CD15 on its surface but not express
CD11b and CD14 marker. For this purpose,
granulocytic and monocytic (CD11b, CD14 and
CD15) markers were analysed by flow cytometry.
AIM: To evaluate the differentiation effect of 6.-
methylpred-nisolone on HL-60 cells by analysing
CD11b, CD14 and CD15 flow cytometric markers
and to find efficient dose of 6.
methylprednisolone for these cells. METHODS:
We  treated  HL-60 cells with  6.-
methylprednisolone at a range of 10-6- 10-4 M
concentrations and at a different set-up times of
experiment. Before and after treating with 6.-
methylprednisolone, the cells were stained
CD11b, CD14 and CD15 monclonal antibody and
analysed in flow cytometry. For morphological
analysis, cells were cytospined and stained with
wright dye. All analysis were set-up triplicate and
results were evaluated as the mean plus or minus
standart deviation (mean SD). Kolmo-grov-
Smirnov test were used for the statistical analysis.
RESULTS: We  evaluated effect of 6.-
methylprednisolone on HL-60 cells by flow cy-
tometric data versus time zero of experiment. In
72th hours and at a 10-4 molar consantration,
CD11 b cell surface marker slowly increase. In
96th hours, CD11b cell surface marker signifi-
cantly increase on HL60 cells which treated with
6.-methyl-prednisolone at a concentration of 10-4
molar. We did not observe any significant effect of
CD14 marker at the time and dose dependent
experiment. CD15 cell surface marker slowly in-
creased on HL-60 cells after treating with 6.-



methylprednisolone at a concentration of 10-6- 10-
4 molar in 48-96 hours. When we tried to assay at
120th-168th hours, we observed the CD11b
marker was significantly decrease since the cells
go into apoptosis. CONCLUSION: As a result of
CD11b increasing on HL-60 cells, confirm that 10-
4 M concentration 6.-methylpred-nisolone differ-
entiate the HL-60 cells to granulositic form. The
wright stained cells also support the differentia-
tion morphologically. Unfortunately, we did not
show any significant monocytic differentiation
effect on HL60 cells at a time/dose dependent of
methylprednisolone. Analysis of CD15 marker,
we observed %95 increase compared to untreated
cells. Further time of experiment shows that apop-
tosis affect the differentiation of HL60 cells.
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ACUTE PEDIATRIC MEGA-
KARYOBLASTIC LEUKEMIA IN
GEORGIA

1George Meskhishvili, ;Tsiala Chinchaladze.

1 Georgian Fund of Pediatric Hematology, Children s
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Acute Pediatric Megakaryoblastic Leukemia in
Georgia G. Meskhishvili, Ts. Chinchaladze, Geor-
gian Fund of Pediatric Hematology, Children's
Central Clinic, Thilisi, Georgia Background: First
event of pediatric acute megakaryoblastic leuke-
mia registered in Georgia 1997 year. Acute pediat-
ric megakaryoblastic leukemia comprises 3-5% of
all childhood AML and about 20% of infant leu-
kemias. There were studied 6 cases of AML-FAB-
M 7, 3 girl and 3 boy with age range from 12
month to 14 year /1997 -2004/. Methods: Cyto-
morphology: 2 patient’s peripheral blood and
bone marrow smears except 4 patients what were
difficult for diagnostical purpose showed giant
blast cells of variable size, Some with two nucleus,
blast cells were surrounded by numerous platelets
shedding. Auer bodies were not recognized. Cy-
tochemistry: Bone marrow smears showed POX
and Sudan black negative blast cells, less blasts
were PAS positive and negative to nonspecific
esterase. Immunophenotyping: (Flow Cytometry,
Becton -Dickinson Kits) performed in four pa-
tients except one, where diagnosis set only by
cytomorphological and cytochemical features.
Flow Cytometry confirmed right diagnosis in two
doubtful cases. Immunophenotyping revealed
cases with high expression of CD 61, CD 41 and
CD 41a phenotypes, the markers for CD 33 were
also positive. The most marked expression of fol-
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lowing immunologic markers are presented in
Tablel. Karyotype: Chromosome analysis carried
out using the G-banding technique /2patients/.
The modal number of chromosomes was 46. This
analysis showed polyploid metaphases with 90 -
100 chromosomes. Five patients were Treated by
use AML BFM93 protocol except one 12 month
old girl, who treated according her general condi-
tion C-Ara 100mg/m2 N5, Rbm 30mg /m2 N2.
Only two pts achieved stable and complete remis-
sion, one boy died after intensification course due
to Herpes viral infection, 2 patients relapsed fol-
low short time of remission.
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ACUTE NONLYMPHOBLASTIC
LEUKEMIA IN CHILDHOOD, CU-
KUROVA EXPERIENCES-I

Jbrahin} Bayram, ;Fatih Erbey, :Mustafa Komiir,
JImran Ozbek, ;Yurdanur Kiling, ;Atila Tanyeli
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Acute myeloblastic leukemia (AML) constitutes
1525% of the leukemias of childhood. Radiation
exposition in prenatal and postnatal periods,
chemical substances and chemotherapy increase
the incidence of AML. Anthracycline derivatives
and cytarabine are used in the treatment. Stem-
cell transplantation can also be applied in the
patients during remission period. Although a lot
of improvement has been performed in the last 30
years, survival rate without illness is below 50%.
In this study, we would like to present the results
of the patients with myeloid leukemia diagnosed
in our clinic and treated by chemotherapy regi-
men with idarubicin. The participants of this
study are 72 patients with ANLL treated between
February 1998-May 2004. Of the cases; 38 were
boys (52.8%) and 34 (47.2%) were girls. The aver-
age age was 83.5+48.4 months (3-168 months). The
most common three complaints were weakness,
fever and pallor respectively. 47 cases (65.3%) had
complete remission after first induction therapy.
Seven cases (9.7%) had partial remission, 6 cases
(8.3%) had no remission, and 12 patients (16.7%)
died during period of the first treatment. The
complete remission and partial remission rates
were detected as totally 75% (54 cases). When the
survival times were examined, it was detected
that overall survival was 62% for 12 months, 37%



for 36 months, and 37% for 60 months. Event-free
survival was 54% for 12 months, 38% for 36
months, and 38% for 60 months. Disease-free sur-
vival was 50% for 12 months, 38% for 36 months,
and 38% for 60 months. Finally, our results are
lower than some of the studies whereas they are
higher in others.
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IDARUBICIN BASED TREATMENT
OF ACUTE MYELOID LEUKEMIA
IN CHILDHOOD, CUKUROVA
EXPE-RIENCES-II

Jbrahin}_ Bayram, ;Fatih Erbey, :Mustafa Komiir,
JImran Ozbek, :Nursen Can, :Atila Tanyeli.
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The results of acute myeloid leukemia (AML)
treatment were not good in our previous experi-
ence, where we used idarubicin 12 mg/m2/day (3
days). Our in this study, aim was to reduce seri-
ous infections due to mucositis and myelotoxic
affect which occurred secondary to chemother-
apy. In regard to this, we decided to alter the
therapy protocol. The first alteration was to begin
total parenteral nutrition (TPN) (without lipid) to
the patients whose oral intake was impaired and
the second was to reduce idarubicin dose to 8
mg/m?2. In this study, our aim was to compare the
results of standard therapy (group I) of the newly
diagnosed AML patients and the results of ther-
apy that we altered (group II). The participants of
this study were 68 patients with myeloid leuke-
mia treated between February 1998-January 2005.
There were 26 patients (38.2%) in group I and 42
patients (61.8%) in group II. After the first induc-
tion therapy of patients in group I, 20 patients
(76.9%) had complete remission or partial remis-
sion. 6 cases (23.1%) are still being followed up at
our clinic, 16 cases (61.5%) died, 4 cases (15.4%)
are unknown. Of the patients in group II (42
cases); in 36 cases (85.7%) complete remission or
partial remission have been determined after the
first induction therapy. We have been following
up 23 cases (54.8%) in our clinic out patient. Of
these 23 patients; 11 (26.2%) are followed up
without chemotherapy (2-24 months), 14 (33.3%)
have died and 5 (11.9%) patients were unknown.
The survival rates are shown in Table 1. We found
OS and DFS rates statistically significant (Breslow,
Tarone-Ware) but not EFS rates in group I and
group II when compared. Finally, the survival in
children with AML is still low. We suggest that
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we can get better results by adding new chemo-
therapy drugs such as idarubicin, and improve
nutrition which is important in patients with
AML.
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HPF EOSINOPHILS COUNT ON
BONE MARROW BIOPSY MIGHT
PREDICT RESPONSE TO FIRST
COURSE CHEMOTHERAPY IN
SECONDARY ACUTE MYELOID
LEUKEMIA PATIENTS

1Giulio Giordano, :Massimiliano Guerriero, :Stefano
Papini, ;Bruno Zappacosta, 1:Arnaldo Carbone, ;Sergio
Storti

1 UCSC Campobasso, ITALY

Background Secondary leukemias are disease
with poor prognosis. Nevertheless actually ther'is
a lack of reliable prognostic factors allowing to
discriminate patients with longer survival from
those with shorter survival. Some evidence seems
to show that eosinophilia could be a marker of
good prognosis in de novo non secondary acute
myeloid leukaemia, but this data are lacking in
secondary acute leukaemia. Aims Aim of this
study is to verify if ther'is a link between bone
marrow eosinophil, monocyte, CD68+ cells,
phagocyting histiocyte number and outcome of
patients with secondary acute myeloid leukaemia,
in terms of response to treatment and overall sur-
vival. Methods This is a single institution retro-
spective study on 17 patients (pat) affected by
acute myeloid secondary leukemia (ITAML). Eosi-
nophil (eos), monocyte and phagocyting histio-
cyte count was performed on paraffin included
bone marrow biopsy, stained with hematoxylin-
eosin. CD 68+ cells were identified by immuno-
histochemical stain. The count is the arithmetic
mean of cell number observed in 10 cellulated
different 40x fields at optical microscope. 12
months were identified as long-term and short-
term survival cut-off, considering the short pa-
tient survival. The arithmetic mean of numbered
cell was used as cutoff between patients with low
and high cell count (18.7 for eosinophils, 62,5 for
CD68+ cells, 17 for monocytes, 4 for phagocyting
histiocytes). Two tail Fisher's exact test was used
to verify the correlation between patients with
low and high cell count and long-term and short-



term survival. Results 17 pat (M/F:11/6), median
age 65 years (R45-87), with IIAML were analyzed.
15 pat had an AML post myelodysplasia and 2 pat
post chemotherapy with alkylating agents. 3 pat
had the following karyotype abnormalities: t(8;21)
with survival (SVV) of 12 months (mo), 5q-with
SVV of 5 mo and complex with SVV of 18 mo.
Median SVV was 6 mo (R1-27), 6 pat had a SVV
312 mo. 6 pat received low dose chemotherapy
(CT), 9 standard dose and 2 supportive treatment.
Among patients treated with low dose and sup-
port only 1 pat receiving low dose survived 12
months (pat with t 8,21). 9 pat achieved complete
remission (CR) after I CT course. No correlation
was found between CD68+ cells, macrophage,
phagocyting histiocytes and SVV or response to
PCT. Low eos count was related with CR
achievement after I CT course (p 0.015). CR
achievement after I PCT course was related with
SVV 312 mo (p 0.009). No correlation between eos
count and SVV was found (p 1). Sum-
mary/Conclusions Eos <18/ HPF might correlate,
in secondary AML elderly patients, with a good
response to I CT course, wich is related to a SVV
%12 mo. This observation might be of clinical util-
ity to define therapeutic approach in these pa-
tients. Nevertheless, the small number of patients
do not allow an exact evaluation of the role of
cytogenetic and type of treatment on prognosis.
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TREATMENT OF ACUTE MYELOID
LEUKEMIA IN CHILDHOOD, CU-
KUROVA EXPERIENCES-I1I (CU-
KUROVA MODIFICATION)
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Relapse was seen in patients with acute myeloid
leukemia (AML) which increased during mainte-
nance chemotherapy after alteration of treatment
of AML (to reduce idarubicin dose to 8 mg/m?2
and to begin total parenteral nutrition)in our cen-
tre. In our previous studies, the relapse rate of
group I (idarubicin used 12 mg/m2/day (3 days)
in induction period) and group II (idarubicin used
8 mg/m?2/ day (3 days) in induction period and
parenteral nutrition) were 26.9% and 31.6% re-
spectively. Idarubicin (6 mg/m2, one dose/every
two month) appended to the maintenance chemo-
therapy to reduce relapse rate in group III (idaru-
bicin used 8 mg/m2/day (3 days) in induction
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period, and parenteral nutrition, and 6 mg/m?2,
one dose/every two month in maintenance period
(along 1 year). In this study, our aim was to com-
pare the results of group I, group II and Group III.
The participants of this study were 72 patients
with AML treated between February 1998-May
2005. There were 26 patients (36.1%) in group I, 19
patients (26.4%) in group I, and 27 patients
(37.5%) in group IIL In group I; 6 cases (23.1%) are
being followed in our clinic, 16 cases (61.5%) died
and 4 cases (15.4%) are unknown. In group II (19
cases); 6 cases (31.6%) are being followed at our
clinic, 10 cases (52.6%) died and 3 cases (15.8%)
are unknown. In group III (27 cases): 20 cases
(74.1%) are being followed at our clinic, 5 cases
(18.5%) died and 2 cases (7.4%) are unknown. The
survival rates are shown in Table 1. We found OS,
EFS and DFS rates statistically significant (p<0.05)
when compared in group I and group II, whereas
did not in group III and group II (p>0.05). Finally,
the survival rates improved in children with AML
(group III) after we altered their chemotherapy.
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SYNCHRONOUS DOUBLE MALIG-
NANCIES OF RENAL CELL CARCI-
NOMA AND ACUTE MYELOID
LEUKEMIA: AN UNREPORTED
COEXISTENCE

1Cengiz Beyan, :Kiirsat Kaptan, ;Yusuf Tunca, ;:Ahmet
Ifran, ;Sefik Giiran

1 Gtilhane Military Medical Academy, Ankara, TUR-
KEY

Synchronous double malignancies of renal cell
carcinoma and acute myeloid leukemia were
found to be not reported before in PubMed
search. In the present report, a case of renal cell
carcinoma and acute myeloid leukemia is desci-
bed. Right radical nephrectomy was performed
because of renal mass in a 70 years old female
patient. Pathology reported that the mass was
renal cell carcinoma and except surgery no addi-
tional therapies such as radiotherapy or chemo-
therapy were given to the patient. After four
months from surgery, complete blood count was
obtained for the complaint of fatigue and the pa-
rameters were as follows: white blood cell 93
x10e9/1, platelet 12 x10e9/1 and hemoglobin level
8,66 g/dl. Acute myeloid leukemia was diagnosed



and literature was reviewed because of this unre-
ported coexistence.
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ALL-TRANS-RETINOIC ACID-
INDUCED MYOSITIS IN ACHILD
WITH ACUTE PROMYELOCYTIC
LEUKEMIA

1Funda Erkasar Citak, \Ustiin Ezer, :Emel Akkaya,
1Nilgiin Ozbiilbiil, .Muhterem Bahge, 3A. Emin Kiirekei
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Giilhane Military Medical Academy, Department of
Medical Genetics, 3 Giilhane Military Medical Acad-
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TURKEY

Acute promyelocytic leukemia (APL) is character-
ized by typical morphologic findings, a balanced
reciprocal translocation between the long arms of
chromosome 17 and 15, and usually the presence
of coagulopathy. Anthracyclin-based regimens
and all-trans-retinoic acid (ATRA, tretinoin) as
differentiating agent are commonly utilized for
the treatment of APL. However, the use of ATRA
may have some adverse effects including retinoic
acid syndrome that is characterized by fever,
dyspnea, weight gain, pleural or pericardial effu-
sions and hypotension, and acute neutrophilic
dermatosis (Sweet's syndrome), hyperleukocyto-
sis, and ATRA-induced myositis in rare cases of
adults. Here in, we describe a 11-year-old girl
with APL who developed ATRA-induced myosi-
tis during induction chemotherapy. The chemo-
therapy protocol (APL-93 protocol) that consisted
of ATRA (45/mg/m2/d, days 1-28), cytosine
arabinoside (200 mg/m?2/d, days 1-7), and daun-
orubicine (60 mg/m2/d, days 1-3) was given. On
day 5, the patient complained of pain in lower
extremities. Physical examination revealed ten-
derness and firmness in the affected muscles and
analgesics were given to relieve the pain. On day
11, she complained of severe pain in both arms
with similar findings as seen in the lower extremi-
ties. Myositis was suspected. Creatine kinase,
aldolase and LDH values were 40 U/L (nor-
mal=25-192 U/L), 530 U/L (normal=2.30-13.50
U/L) and 321 U/L (normal=240-480 U/L), respec-
tively. Ultrasonography and magnetic resonance
(MR) imaging of the affected region poped up
myositis. Intravenous dexamethasone therapy (0.3
mg/kg/d) was administered for 3 days (days 16-
18). ATRA was not discontinued during steroid
therapy. On day 17, the patient’s fever resolved
and in the ensuing days she felt less pain and
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tenderness in her muscles. On day 19, dexa-
methasone was discontinued. On day 20, she ex-
perienced high body temperature (39.70C) and
abdominal pain. Examination showed abdominal
tenderness. Therapy with intravenous dexa-
methasone (0.3 mg/kg/d) was reinstituted on day
21 and given for four days. Symptoms did not
recur. A bone marrow aspirate obtained on day 28
confirmed a morphologic and cytogenetic com-
plete remission. Muscular involvement associated
with ATRA therapy in APL has only been de-
scribed in four reports including 6 patients: in
four cases associated with Sweet's syndrome or
acute febrile neutrophilic dermatosis and isolated
myositis without cutaneos lesions in the two, as
the case we report. Drug-induced myositis may
also be seen during the use of ATRA in pediatric
setting.
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ACUTE MYELOID LEUKEMIA AF-
TER SMALL DOSE OF IODINE-131
TREATMENT FOR THYROID CAN-
CER
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Ozkalemkas, 1Atilla Ozkan, 2Erding Ertiirk, ;Ahmet
Tunali

1 Department of Internal Medicine, Division of Hema-
tology, Uludag University School of Medicine, » De-
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Background: Radioiodine is widely used in the
treatment of thyroid cancer. Radioiodine ablation
of thyroid remnants has been defined as the de-
struction of residual, macroscopically normal
thyroid tissue following surgical thyroidectomy.
Acute side effects of 1311 treatment are usually
minimal and transient. Leukemia is an uncom-
mon late complication of exposure to the ionizing
radiation of radioactive iodine(131l). The risk of
leukemia increases with higher cumulative activi-
ties, especially when associated with external
radiation therapy. We report a case of AML oc-
curring in a 40 year old woman 14 months after
treatment with low dose 1311 for papillary thyroid
carcinoma. Case presentation: A 40 year old
woman was admitted to the hospital in March
2005 because of fever, nonproductive cough and
dispne. From her history it was learnt that she had
papillary thyroid carcinoma diagnosis in Septem-
ber 2003 and a subtotal thyroidectomy was per-
formed. After two months she was reoperated



with total thyroidectomy. She received a dose of
100 mCi 1311 in January 2004. Physical examina-
tion did not reveal lymphadenopathy,
splenomegaly, or hepatomegaly. Her hematologic
findings were: hemoglobin, 8.6 g/dl; hematocrit,
25.8%; MCV: 84 fl, WBC, 14.8x109/1 with 75 %
blastic cells, 22 % bands, 3 % polymorphonuclear
cells; and platelets 25x109/1. Bone marrow aspira-
tion showed that 78 % of marrow cells were miye-
loblast (FAB morphology AML-M2). Flow cy-
tometric studies of the bone marrow cells revealed
positivity for lineage markers for myeloid cells,
but negativity for B, Tcells, natural killer cells,
monocytic and megakaryocytic cells. The patient
underwent remission induction chemotherapy
and complete hematologic remission was ob-
tained. She is now in the first complete remission
without any complaints. The patient’s condition
remained stable thereafter with a suppressive
dose of thyroid hormone. Conclusion: Our patient
received only a single dose of 100 mCi of 1311 and
was diagnosed to have AML after an interval of
14 months. The time interval reported in the lit-
erature is 5 to 11 years for the appearence of CML,
whereas this is shorter in cases of acute leukemias
(1-3 years). Patients who are given 1311 should be
followed-up more closely due to the risk of acute
leukemia development.
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HEMOPHAGOCYTIC SENDROME
WITH ERYTHROCYTE PHAGOCY-
TOSIS IN THE MYELOID PRECUR-
SORS IN APATIENT WITH AML-
M2

1Miimtaz Yilmaz, \Filiz Vural, :Mahmut T6bii, -Yesim
Ertan, ;Filiz Biiyiikkegeci

1 Ege University Hospital Hematology Department,
Bornova-Izmir TURKEY, = Ege University Hospital
Pathology Department, Bornova-Izmir, TURKEY

Hemophagocytic syndrome (HPS) is an unusual
acute syndrome presenting with fever, hepa-
tosplenomegalia and cytopenias. Histologic find-
ing is phagocytosis of hematopoietic cells in the
activated macrophages. In adults, most cases are
secondary to infection or malignancy. We de-
scribed seventy-six years old man admitted to
hospital because of left hypocondrial pain and
epistaksis. Physical examination revealed fever,
pallor and hepatosplenomegalia. A complete
blood cell count indicated the following values:
Hemoglobin:9 g/dL, WBC count: 14000
cells/mm3 and platelet count: 97000 cells/ mm3
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Acute myeloblastic leukemia-M2 with Hemo-
phagocytic Syndrome is diagnosed. Bone marrow
examination demonstrated that not only macro-
phages but also myeloid precursors have hemo-
phagocytosis.
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ACUTE PROMYELOCYTIC LEU-
KEMIA IN A PATIENT WITH
BEHCET S DISEASE UNDER
LONG-TERM COLCHICINE THER-
APY
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Behget's disease (BD) is characterized by a con-
tinuous T-lymphocyte mediated inflammatory
reaction in small arteriols resulting with gradual
destruction. In patients with BD, the efficiency of
colchicine has been reported in literature. Acute
leukemias have seldomly been associated with BD
according to the knowledge in literature. As al-
ready known, acute promyelocytic leukemia
(APL) is a particular subtype of leukemias typi-
cally seen together with special cytogenetic ab-
normalities. We report a male case of APL in a
patient with BD under the long-term treatment of
colchicine. This coexistence is reported as the first
time in literature and it may suggest that the long-
term colchicine therapy may be important in the
pathogenesis of APL. The patient has been fol-
lowed by the treatment with retinoic acid and
idarubicine (ATRA-IDA protocol) with a good
clinical remission.
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REPORT OF A RARE CASE OF
ACUTE MEGAKARYOCYTIC LEU-
KEMIA
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Acute megakaryocytic leukemia (AMegL) is a rare
subtype of acute myeloid leukemia (AML) devel-
oping from primitive magakaryoblasts. The dis-
ease was first described by Von Boros and col-
leagues in 1931. It is also referred to as FAB M7.
The aim of this study is to present the clinical and
laboratory data, and the evolution of a rare find-
ing of M7, seen in our department. A 41 year old
female was admitted to the hospital because of
weakness, fatigue, epygastrial pain and vomiting,
and a very high platelet level on routine labora-
tory investigations. There was absence of overt
hepatosplenomegaly and lymph node enlarge-
ment on presentation. The hemoglobin level was
9.8g/dL, WBC 18 x10(6)/L and the platelet count
was 1045 x 10(9)/L.On peripherial blood smear
40% blast cells were seen. The diagnosis of
AMegL was established mainly on morphological
grounds. The bone marrow aspirate showed a
leukemic blast cell population of about 40% of the
myeloid marrow. The majority of these cells were
undifferentiated by the routine cytohemical
methods but some were identified as early or
dysplastyc megakaryocytic precursors. Immuno-
cythochemistry stain on bone marrow biopsy
showed positivity on PECAM-1 in about 30% of
cell population. Cytogenetic studies were also
carried out on peripherial blood and bone mar-
row blasts.Peripherial blood karyotype showed
sigh of gene amplification in a form of double
minute chromosomes in 6 out of 17 analyzed
methaphases. Bone marrow karyotype showed
hyperdiploidia with more than 60 chromosomes
in 3 out of 25 analyzed methaphases. In one
mathaphase, deletion of short arm of two chromo-
somes from group B was detected together with
polyploidy, witch suggested presence of a clone.
The patient was treated according to DAE proto-
col (Idarubicin, Ara-C and Etoposide) but after
two cycles of chemotherapy, no remission was
achieved. Then, chemotherapy according to Flag-
IDA protocol (Fludarabine, Ara-C, Idarubocin and
G-CSF) was started and now, after completing
two cycles, she is in a stable partial remission. We
plan to continue the treatment with alogenic
transplantation if HLA-identical donor (her
brother) is confirmed. This is the first case of
AMegL seen in our department in the last 10
years. Reports in literature about this disease have
been sporadic because of both the rarity of the
disease and the lack of well-established diagnostic
criteria. Initially treatments with cytarabine and
an anthracycline (daunorubicin or idarubicin) or a
nonanthracycline DNA intercalator (amsacrine or
mitoxantrone) are reported but also, a variety of
treatment including low-dose cytarabine, eto-
poside and bone marrow transplantation. The
median survival reported is about 4-10 months.
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ANTIPHOSPHOLIPID ANTIBODY
POSITIVINESS IN AN AML PA-
TIENT: A CASE REPORT

1Kadir Aydin, zUlkll Ergene, -Cengiz Ceylan, ;Timur
Pirildar, -Ertan Ozdemir.

1 Celal Bayar University Deparment of Internal Medi-
cine, » Division of Hematology, TURKEY

Acut leukemia is a disease resulting from hema-
topoetik progenitor cell's neoplastic proliferasyon
and clonal proliferasyon. And it is characterised
by increase immature cell in bone marrow. An-
tiphospholipid anitibody (APA) is a clinic syn-
drome caused by repeating arterial and venous
thrombosis, recurrent fetal loss, positiviness of
lupus anticoagulant or/and anticardiolipin anti-
body. It is called primary if no underlying disease
has been detected. In literature APA positiveness
is %30 for AML patients. We here discuss a pa-
tient 51 years old woman with AML and APA
together. She referred to rheumatology clinic be-
cause of right arm and down extremities pain. She
first diagnosed APA syndrome and she was ad-
mitted to our hospital. But she had neutropenia
and sedimentation rate increase. After that bone
marrow sample was taken. It confirmed diagnosis
of AML M2. On laboratory findings PT:13,7sec,
APTT: 90sec, mixing APTT: 56 sec, D- Dimer: 1458
ng/ml, Anti .2 glikoprotein IgM, anti-cardiolipin
antibody and antiphospholipid antibody was
positive. ANA, anti DNA, anti ds DNA was nega-
tive. The patient was admitted remission phase
after chemoterapy, and while her consolidation
therapy was going on her arthralgia have disap-
peared. After the management control APA levels
will be monitored.
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AN UNCOMMON PRESENTATION
OF ACUTE MYELOID LEUKEMIA:
ORBITAL INFILTRATION

:Alev Akyol Erikci, :0zkan Sayan, :Ahmet Oztiirk

1 GATA Haydarpasa Egitim Hastanesi Dept. Hematol-
ogy

Orbital infiltration of acute leukemia is a rare
condition. A 58-year-old man with acute myeloid
leukemia presented with left orbital leukemic



infiltration presenting as tense proptosis and
exopthalmus (Figure 1). During the examination
his leukocyte count was found to be 450x103, he-
moglobin was 9.4x106 g/dl and platelets were
27x103.His peripheral blood smear revealed 95%
blasts. Acute myeloid leukemia M4 was diag-
nosed by flow cytometric examination. Leuko-
pheresis was performed for four times and his
leukocyte count dropped to 85x103 /ul. Orbital
CT showed thickening of left medial rectus mus-
cle and left orbital proptosis, exopthalmus with
anterior subcutaneous thickening. Cranial CT
examination revealed bilateral anterior frontal
hypodense area, a possible leukemic infiltration.
We conclude that orbital lesions could be the first
manifestation of acute leukemias.

Figure 1. Left Orbital Infiltration
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LONG-TERM EVALUATION OF
ADULT ONSET STILL S DISEASE
INAHEMATOLOGY DEPARTMENT
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Adult onset Still's disease (AOSD) is a rare disor-
der. We report a rare case of a 21 - year old male
with AOSD. He was admitted to hospital with
31.000 WBC/mm3, fever and muscle weakness.
He was referred to our clinic with a preliminary
diagnosis of acute leukemia. Peripheral blood
examination and bone marrow aspiration biopsies
were performed. A detailed investigation was
performed and finally he was diagnosed to be
AOSD. Corticosteroid therapy of 60 mg total di-
vided in two doses was started, his fever dropped
to normal levels in the very first day, his leucocy-
tosis and clinical symptoms resumed within a
week. AOSD should be kept in mind in a hyper-
leucocytosis case with fever which cannot be ex-
plained otherwise.
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BETA THALASSEMIA PREVEN-
TION PROGRAM IN DENIZLI-
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TURKEY: RESULTS OF TEN YEARS
EXPERIENCE
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Background: Thalassemia is an important public
health problem in many areas of the world includ-
ing Turkey. As effective management of thalas-
semia major is too expensive and an economic
and social burden for most countries; disease pre-
vention is a critical part of management. There-
fore, premarital screening program aimed at the
identification of carrier couples, genetic counsel-
ling and offering of prenatal diagnosis was initi-
ated in Denizli province of Turkey by the provin-
cial office of the Ministry of Health in 1995. Aims:
To evaluate ten years results of beta thalassemia
prevention program. Methods: Prospective cou-
ples were screened for beta thalassemia trait by
automatic red cell indices and Hb A2 determina-
tion. Couples at risk were informed about their
risk and options before they have children. Re-
sults: In a ten year period, 65501 subjects were
screened and 2004 of them were defined as high
Hb A2 type beta thalassemia trait. The overall
carrier frequency of beta thalassemia was found to
be 3.2 %. In 62 prospective couples, both partners
had carriers of the beta thalassemia. After coun-
selling, only 3 couples decided to separate, re-
mainder proceeded to marriage. Seventeen cou-
ples refrained from having a child. Two couples
could not have a child due to other medical prob-
lems. 23 couples (26 pregnancies) conceived a
child and applied for prenatal diagnosis. Prenatal
screening revealed 6 foetuses to be normal, 18 had
thalassemia minor and 2 had thalassemia major.
Both of pregnancies with affected foetuses were
voluntarily terminated. Two pregnancies ended in
spontaneous abortion before prenatal diagnosis.
Five couples had a child without prenatal diagno-
sis. Follow up of 10 couples was lost due to leav-
ing from Denizli. Conclusions: Our results sug-
gest that premarital thalassemia screening pro-
gram is highly effective in reducing the number of
newborns with severe thalassemia.
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HEMATOLOGICAL FINDINGS IN
CHILDREN WITH METABOLIC
DISEASES
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Background and Aims: Metabolic diseases are not
rare in Turkey. Because consanguinity marriage is
common in our country (20-25% in different na-
tionwide surveys). This study aimed to evaluate
the frequency and type of hematological findings
in children with various inherited metabolic dis-
eases. Material-Methods and Results: Between
January 2004 and June 2005, 28 children with
metabolic diseases were admitted to Hacettepe
University Faculty of Medicine Pediatric Hema-
tology Unit for evaluation of hematological find-
ings. The mean age of the children with metabolic
diseases was 55,0+69,7 months (range: 2 months-
18 years, median: 14.5 months) and of these 28
children, 9 (32 %) were female and 19 (68 %) were
male. The most common hematological findings
in our series was anemia (n:26, 92.8%). Fourteen
of them (53.8%) had anemia of chronic disease
(CD), 6 (23%) had megaloblastic anemia due to
vitamin B12 (Vit B12) deficiency, 5 (19.2%) had
IDA, and 1 (3.8%) had IDA and Vit B12 deficiency
anemia. In addition to the anemia, bicytopenia
was found in 3 children (anemia and thrombocy-
topenia in 2 children and anemia and neutropenia
in 1 children) and pancytopenia in 3 children. Of
11 children with methylmalonic acidemia, 4 had
anemia of CD, 1 had anemia of CD and pancyto-
penia, 1 had anemia of CD and thrombocyto-
penia, 2 had iron deficiency anemia (IDA), 1 had
Vit B12 deficiency, 1 had deep venous thrombosis
(DVT) and 1 had no hematological abnormalities.
Among 5 children with propionic acidemia, 3 had
anemia of CD, 1 had anemia of CD and thrombo-
cytopenia and 1 had anemia of CD and pancyto-
penia. Among 3 children with phenylketonuria, 1
had IDA, 1 had otoimmun hemolytic anemia
(OIHA) and Vit B12 deficiency, and 1 had OIHA.
One children with cystinosis had IDA and the
other had anemia of CD. One children with
MSUD had IDA and the other had anemia of CD.
One children with isovaleric acidemia had Vit B12
deficiency and hemolytic anemia. One children
with argininosuccinic acidemia had anemia of CD
and pancytopenia. One children with homo-
cystinuria had Vit B12 deficiency and cranial in-
farct. One children with citrullinemia had Vit B12
deficiency and neutropenia. One children with
erthropoietic protoporphyria had Vit B12 and
IDA. Conclusion: Anemias including IDA, mega-
loblastic anemia and anemia of chronic diseases;
various cytopenias including bicytopenia and
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pancytopenia may complicate metabolic diseases
because of the restricted diets and arrested matu-
ration of hematopoietic precursors by toxic me-
tabolites. We suggest that evaluation and treat-
ment of hematological abnormalities in such pa-
tients may improve the outcome and life quality
of these children with metabolic diseases.
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COMPLETE BLOOD COUNT PA-
RAMETERS FOR HEALTHY,
SMALL-FOR-GESTATIONAL-AGE,
FULLTERM NEWBORNS
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Background: In newborns, complete blood count
(CBC) is an important test for diagnosing diseases
like infections. In literature, we could find a few
studies concerning some of the CBC parameters in
small-for-gesta-tional age (SGA) newborns. Aim:
In this study, we aimed to investigate differences
of CBC and peripheral smear parameters between
healthy-term SGA and appropriate for gestational
age (AGA) neonates, and to establish reference
values for term SGA newborns. Method: One-
hundred-thirty-two term newborns were included
in the present study. Of them, 73 were healthy-
term SGA (SGA group), and 59 were healthy-term
AGA (AGA group) neonates. On postnatal day 1
and day 7, 1 ml venous blood sample was ob-
tained for CBC and peripheral smear. We com-
pared data including CBC parameters and pe-
ripheral smear findings between groups. Results:
Absolute normoblast count, hemoglobin, hema-
tocrit and red blood cell counts on day 1 were
higher in SGA group than AGA group. However,
there was no difference between two groups on
day 7. Mean corpuscular volume (MCV), mean
corpuscular hemoglobin (MCH), and mean cor-
puscular hemoglobin concentration (MCHC) on
both days were higher in SGA than those in AGA
neonates. Platelet and absolute neutrophil counts
were lower in SGA than those in AGA group.
However, there was no difference in platelet and
absolute neutrophil counts between SGA neonates
born to hypertensive or normotensive mothers.
Absolute metamyelocyte count was higher in
SGA newborns than those in AGA group. Conse-
quently, immature:total neutrophil (I:T) ratio was
higher in SGA group than AGA neonates. Abso-



lute lymphocyte counts were similar between two
groups on day 1, but lower in AGA newborns on
day 7. Conclusion: CBC parameters of healthy
term SGA newborns are different from AGA neo-
nates. This is the first study mentioning differ-
ences in MCV, MCH, MCHC, metamyelocyte
count, I:'T ratio, and lymphocyte counts in SGA
babies. Therefore, we suggest use of our results as
reference values in healthy-term SGA newborns.
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RESPONSE TO ANTITHYMOCYTE
GLOBULIN THERAPY IN SEVERE
APLASTIC ANEMIA: ASINGLE
CENTER STUDY FROM INDIA
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1 All India Institute of Medical Science, INDIA

Background: Aplastic anemia(AA) is considered
to be an immune mediated bone marrow dis-
ease,characterized by bone marrow aplasia and
peripheral blood cytopenia. Most patients can be
successfully treated with either haematopoeitic
stem cell transplantation(HSCT) or immunosup-
pressive  therapy(IST).In developing coun-
tries, HSCT facilities are limited,and even IST is
unaffordable for many patients.The response to
IST using lower doses merits evaluation in a coun-
try like india. Aim:The aim of this study was to
evaluate the response to Anti-Thymocyte Globu-
lin (ATG) thrapy in Aplastic Anemia.
Method:This study was conducted from Septem-
ber 2003- May 2005 in the Department of Hema-
tology,AIIMS, New Delhi,India.The diagnosis and
classification of AA was established as per stan-
dard criteria.Three preparations of ATG were
used:ATGAM(Pfizer); ALG(Aventis)and Thy-
mogam(Bharat Serum,India).Those who could not
afford ATGAM or ALG were offered the indian
preparation Thymogam,as it was less expen-
sive. ATG was infused in a dose of 15mg/kg/d for
5 days.Cyclosporin 3-5mg/kg/d was started after
2 weeks of ATG,with majority getting the lower
dose of cyclosporin.Response criteria:Patients
were assessed for hematologic response after 3
months of ATG treatment. A complete re-
sponse(CR) was defined as blood counts normal
for age.Partial response(PR) was defined by trans-
fusion independence and no longer meeting the
critera for severe aplastic disease.None responder
were still severe aplastic anemia(SAA).All remis-
sion had to be confirmed by at least 2 blood
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counts at least 4 week apart. Results:A total of 61
courses of ATG were given to 60 patients with a
median age of 26 year(8-75 year);Male-39;Female-
21.Diagnosis of SAA in 50(Very SAA -12)and
moderate AA in 10 patients. Base line median
hemoglobin was 5.4g/dl(2.3-11.3g/dl);median
absolute neutrophil counts were 400/mm3 and
median platelets counts were 19,000/ mm3(1,000-
50,000/mm3). Pre ATG treatment:Androgen-37
patients,Cyclosporin-35  patients.Median time
from diagnosis to receive ATG was 3
months(1week-84 months).Preparation
used:ATGAM in 48 patients;Thymogam in 11
patients and ALG in 2 patients.55 patients were
evaluable(minimum 3 months of  post
ATG).Median blood component support during
ATG therapy:Packed RBCs-2 U (0-20 U);RDP-
2U(0-20U)and SDP-2U(1-7U).Allergic reaction to
ATG was observed in 11 patients and managed
with antihistminics and hydrocortisone.Median
period of hospitalization during ATG therapy was
11 days(5-42 days).Serum sickness was observed
in 10 patients. Response:Overall response of 49%
was observed.Details of response to diffrent
preparations are given in Table.Eight patients
died:4-nonresponder,1 developed acute myeloid
leukemia 2 months post ATG, 1 developed dis-
seminated aspergilosis, 1 developed renal mu-
cormycosis and 1 developed HIV infection post
transfusion. Conclusion: About 49% patients of
aplastic anemia showed response to lower doses
of ATG and cyclosporin, and an indian prepara-
tion is promising.
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PLASMA NITRIC OXIDE AND FREE
HEMOGLOBIN CONCENTRATIONS
IN SICKLE CELL ANEMIA PA-
TIENTS WHO UNDERGO APHAE-
RESIS
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Among the most important of the multiple
biological actions of nitric oxide (NO) in the car-
diovascular system are the stimulation of vaso-
dilatation and the inhibition of vascular cell adhe-
sion and aggregation. There is evidence that in
sickle cell disease (SCD) vascular production of
NO is elevated to maintain vasodilatation. It was
reported that restore NO bioactivity by supplying



exogenous NO, reducing NO scavenging by su-
peroxide, or inducing NO synthase expression or
activity may prove beneficial for patients with
sickle cell disease. Meanwhile, cell-free hemoglo-
bin may limit NO bioavailibility, and consume a
part of the NO in SCD. Thus, therapies that inac-
tivate or remove plasma free hemoglobin (PFH)
can restore NO concentration and bioavailibility.
Automated red cell-exchange (ARCE) is a proce-
dure by which about 60 % of a patient’s red cells
are exchanged for those of a donor by using an
automated process called aphaeresis; the aim of
this procedure is to prevent the complications of
SCD. We aimed to investigate the effects of ARCE
on the NO, and PFH concentration in the blood of
patients with SCD. Stable NO product (nitrate,
and nitrite) and PFH concentration in human
plasma were measured by using spectropho-
tometric methods. Thirty red cell-exchange pro-
cedures were performed on 16 male and 11 female
patients aged 18-48 years, with the diagnosis of
sickle cell anemia and with different indications
for therapy. Mean NO values were 21.19 +8.95
umol/L before ARCE and 19.75+ 10.39 umol/L
after ARCE. Mean PFH concentrations were
28.34+34.09 mg/dL before ARCE and 19.82+27.23
mg/dL after ARCE. There were no statistically
significant differences in regard to NO level be-
fore and after ARCE (P > 0.05). When comparing
before procedure PFH concentration to after pro-
cedure PFH concentration, significant decreases
were observed after the procedures (P < 0.05). A
statistical significant difference was noticed in
arterial oxygen saturation before and after the
procedure (pO2 = 93 vs. 97) (P = 0.003). This study
is the first to assess the NO and PFH concentra-
tion in patients undergoing ARCE in SCD. Data
obtained have supported the theory that ARCE
procedures might have positive effects on NO
bioavailibility by lowering PFH concentration in
the blood
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THE RETICULOCYTE PARAME-
TERS IN IRON DEFICIENCY, B12
VITAMIN DEFICIENCY AND THA-
LASSEMIA TRAIT PATIENTS

1Cengiz Ceylan, :Mine Miskioglu, -Hiilya Colak, -Biilent
Kiligcioglu, :Ertan Ozdemir

1 Celal Bayar University Division of Hematology, »
Department of Internal Medicine, TURKEY

Aim: The new reticulocyte parameters are cur-
rently used in determinating of iron deficiency in

hemodialysis patients and children. Since there
are a few study in this area, we aimed to evaluate
the value of these new parameters in the differen-
tial diagnosis of microcytic anemias and macro-
cytic anemia due to B12 deficiency. Method: In
this study, the reticulocyte parameters of 41 iron-
deficient (ID), 22 B12 deficient (B12), 34 thalas-
semia trait (TT) patients and 34 healthy control
(C) were studied by ADVIA 120 autoanalyser, and
the parameters of % reticulocyte (R), absolute
reticulocyte count (ARC), MCVr, CHr, CHCMr
are examined. Results: The significantly increased
R parameters was found in TT group as compared
with controls(C:0.94 £0.37 vs TT:1.48 +1.35
p=0.029) and also, increased ARC parameters was
found in TT group (C:46.0 £7.0 vs TT:75.9
+46.3p=0.001). Altough MCVr was found signifi-
cantly decreased in ID and TT, it was found sig-
nificantly increased in B12 group when compared
with controls(C:97.7 £7.5, ID:92.9 7.5, B12:1174
*17.7,TT:86.7 +8.8, pvalue 0.008, <0.001, <0.001
respectively). Though CHr was found signifi-
cantly decreased in ID and TT, there was a signifi-
cant increase in B12 group as compared with con-
trols (C: 28.2 1.7, ID: 21.8 +3.3, B12 32.0 £5.7,
TT:21.0 £2.9, p value<0.001,=0 .002,<0.001 respec-
tively). Significantly decreased CHCMr was
found in ID and TT groups compare with control
group (C:29.1 +2.1, ID: 242 3.4, TT: 244 +24,
p<0.001, <0.001 respectively). MCVr significantly
decreased in TT when compared with ID group
(86.6 8.7, 92.9 £7.5,p=0.001). CHr and CHCMr
parameters were not different in ID and TT
groups, but they were significantly differnt in B12
group when compare withthese groups (for CHr
ID: 21.8 £3.3, TT: 21.0 #29 vs B12 321 #5.7
p<0.001, for CHCMr ID:24.2 3.4, TT: 24.4 +2.4 vs
B12: 27.8 £3.8 p<0.001)The ratio of CHr/CH was
significantly increased in ID and TT groups as
compasre with control (C: 0.92, 0.98,0.97,
p<0.001,=0.001 respectively). And there was a
difference between controls and TT group's
CHCMr/CHCM. According to the results of con-
trol group, R and ARC parameters showed statis-
tically significantly increase only in TT group as a
different than ID group. Conclusion: These pa-
rameters can be clinically useful in differential
diagnosis of microcytic anemias and macrocytic
anemia due to B12 deficiency. Additionaly, we
can take advantage of these parameters for differ-
entiation of ID and TT.
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CLINICAL USEFULNESS OF
ERYTHROCYTE CREATINE AS A



SENSITIVE AND RELIABLE
MARKER OF INTRAVASCULAR
HEMOLYSIS IN PATIENTS WITH
CARDIAC VALVE PROSTHESIS

1Keunsik Park, -Toshika Okumiya

1 Osaka City University Medical School, - Kumamoto
University, JAPAN

Study objectives: To evaluate clinical usefulness of
erythrocyte creatine (EC) as a marker of intravas-
cular hemolysis, we compared EC with other
hemolytic markers and hemodynamic parameters
in patients with cardiac valve prosthesis. Patients
and Methods: Erythrocyte creatine was enzymati-
cally assayed in 33 patients with prosthetic valve
including 15 patients with aortic valve replace-
ment, 13 patients with mitral valve replacement
and 5 patients with double (aortic and mitral)
valve replacement and 33 controls. Blood flow
velocity and valvular regurgitation were deter-
mined by Dop-pler-echocardiography. Other
hemolytic markers (lactate dehydrogenase, reticu-
locyte count and haptoglobin) and cardiac muscle
markers (myoglobin and myosin light chain 1)
were also measured. Results: Erythrocyte creatine
and lactate dehydrogenase were significantly
higher (p<0.0001) and haptoglobin was lower
(p<0.0001) in patients with prosthetic valve as
compared with controls. However, there were no
significant differences in these makers between
those with (n=17) and without (n=16) regurgita-
tion. Patients with high erythrocyte creatine (>1.8
micro mol/g hemoglobin) exhibited significantly
higher total peak flow velocity (sum of peak flow
velocities at mitral and aortic valves) than those
with normal erythrocyte creatine (p=0.006). Eryth-
rocyte creatine had a significant correlation with
total peak flow velocity (r=0.64, p<0.0001), but
lactate dehydrogenase and haptoglobin had no
significant correlation with total peak flow veloc-
ity. Patients with high lactate dehydrogenase
(>460 IU/L) showed significantly higher myoglo-
bin (p=0.008) and myosin light chain 1 (p=0.02)
than those with normal lactate dehydrogenase,
whereas erythrocyte creatine was not related to
cardiac muscle markers. Reticulocyte count is also
a conventional marker, used as an erythropoietic
or hemolytic marker, but it did not have a suffi-
cient sensitivity to detect mild hemolysis. Conclu-
sions: Erythrocyte creatine is a reliable and quan-
titative maker to estimate the severity of intravas-
cular hemolysis in patients with cardiac valve
prosthesis. Mild and subclinical hemolysis due to
abnormal destruction of erythrocytes caused by
prosthetic valve is ascribable to an increase in
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valvular flow velocity rather than valvular regur-
gitation.
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A NEW FORMULA FOR DIFFREN-
TIATION OF IRON DEFICIENCY
ANEMIA (IDA) AND THALAS-
SEMIA TRAIT (TT)

:Mohammad Ali Ehsani, »Arash Darvish, ;Afshin Aslani,
sFariba Seighali

1 Tehran university of Medical Sciences, » Atyehsazan e
Hafez Company, 3 AJA University of Medical Sciences,
IRAN

Introduction: The most commonly encountered
disorders with mild microcytic anemia are iron
deficiency anemia and thalassemia trait. Sensitiv-
ity and specificity of many discrimination indices
have been reported using red blood cell indices.
Youden's index provides an appropriate measure
of validity of a particular technique or question by
taking into account both sensitivity and specific-
ity. We compare the Youden's index for these
indices as well. Methods: We studied 284 indi-
viduals with microcytic anemia aged between 6
month and 75 years. There were 188 females and
96 males involved in our study with mean age
equal to 24.23(SD, 15.44). Ferritin, HbA2, and
Complete Blood Cell (CBC), in which RBC, He-
mogluboline(Hb), Hematocrite(Hct), Mean Cor-
puscular Volume(MCV), Mean Corpuscular he-
moglobin(MCH), and Mean Corpuscular Hemo-
globin Concentration(MCHC), were measured for
all the participants. We diagnosed individuals
with HbA2>3.4% as patients with Beta Thalas-
semia (BTT) and those who has a serum ferritin
<12ng/ml or respond to administered Iron and
anemic situation in their blood subsides as patient
suffering from Iron deficiency anemia (IDA). Eng-
land Index, Mentzer Index, Srivastava Index, Ka-
wakami Index, have been calculated for all formu-
las as well as OUR INDEX (Ehsani Index) = MCV-
(10*RBC) Blood Counts were obtained by H1
Technicon Cell Counter System while ferritin was
measured and HbA2 value determined by elec-
trophoresis. Sensitivity, specificity, Positive IDA
Predictive Value (PPV), Negative IDA (BTT) Pre-
dictive Value (NPV), and Youden Index (YI) was
calculated. Results: Considering the above criteria
we diagnosed 130 patients with BTT and 154 pa-
tients with IDA. Sensitivity and specificity for
England Index was 99.2 and 69.5, Mentzer Index
94.6 and 95.5, Srivastava Index 88.5 and 85.7, Ka-
wakami Index 86.2 and 98.1, and Ehsani’s Index



90.0 and 95.5. Conclussions: The most frequently
encountered diseases with microcytic anemia are
TT and IDA. Screening for TT is of great impor-
tance in order to address the patient to a genetic
counselor. Iron should not be administered to
patients with TT as an attempt to normalize MCV
so differentiating TT from IDA has a great impor-
tance. Decreased levels of SI, TS and ferritin with
increased levels of SIBC are the main diagnostic
criteria for IDA. The diagnosis of BTT is estab-
lished by the presence of characteristic red blood
cell microcytosis and elevated levels of HBA2.
However in some mutations of BTT and in het-
erozygous alpha thalassemia, HBA2 is not ele-
vated. The use of Ehsani Index is so easy and
anybody can subtract the ten fold RBC from MCV
in mind with no need for calculator.
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NUTRITIONAL INFANTILE VITA-
MIN B12 DEFICIENCY DUE TO
MATERNAL VEGAN DIETS

1Emine Zengin, ;Nazan Sarper, :Funda Corapgioglu
1 Kocaeli Univesity, TURKEY

In this report we present thirteen infants (3-24
month-old) with nutritional B12 deficiency who
are exclusively breast-fed and born from mothers
with inadequate animal protein consumption and
no vitamin supplementation during pregnancy
and lactation. Although none of the mothers were
aware of veganism they consumed almost no
animal products due to poor economic status.
Infants presented with lemon color paleness,
weakness, refusal to wean, neuromotor retarda-
tion, tremor, abnormal movements mimicking
convulsion, apathy and hypotonia. They had se-
vere anemia (median 6.2 g/dl, range 3.1-10.6) and
some had also neutropenia (9/13) and thrombocy-
topenia (6/13). Bone marrow showed megaloblas-
tic changes. None of them had proteinuria or fam-
ily history of megaloblastic anemia. Serum B12
levels were low (median 88 pg/ml, range 44.1-
233) whereas folic acid were normal (median 15.1
ng/ml, range 5.1-34.6). None of the mothers had
macrocytic anemia although some had low serum
B12 levels. Infants had packed red cell transfusion
as initial therapy. Multiple doses of B12 vitamin is
introduced subcutaneously in the first month. B12
is also introduced to mothers. Serum ferritin lev-
els were high at presentation but oral iron medica-
tion was started in the second week. Their neu-
rologic improvements were evident even in the
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first few days. Weaning could be started at the
end of the first week. Thrombocytopenia and neu-
tropenia recovered at the end of the second week.
In the one-year follow-up period the patients had
no hematologic or neurologic abnormality. Symp-
toms of megaloblastic anemia in exclusively
breast-fed infants due to maternal B12 deficiency
may begin early, even in the third month. Pedia-
tricians must be aware of neurologic symptoms of
infants with B12 deficiency. Immediate treatment
is mandatory. Mothers with inadequate animal
product consumption must be encouraged for
vitamin supplementation during pregnancy and
lactation.
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PARATHYROID FUNCTIONS IN
THALASSEMIA MAJOR

\Ayfer Gozii, ;Turgay Deniz, :Kenan Haspolat, -Omer
Dogru

1 Dicle University, - Kocatepe University, TURKEY

The aim of this study was to evaluate parathyroid
functions in children with thalassemia major. The
study consists of totally 90 patients, 55 males
(61.1%) and 35 females (38.9%), followed at Dicle
University, Department of Pediatric Hematology
between July 2004 and April 2005. The mean age
of patients was 7.17.+ 3.78 years (1-18 years). 36
patients (40%) had erythrocyte transfusion once in
3 to 4 weeks interval and 54(60%) in 1 to 3 months
intervals. Serum ferritin levels were ranged be-
tween 430 and 9872 ng/mL and in only 7 patients
(8%) was below 1000 ng/mL. Splenectomy had
been performed in 19 patients (21.3%). 55 patients
(61.1%) were taken DFO treatment. 84 patients
(93.3%) were taken supportive therapy (zinc, folic
acid, vitamin C or vitamin E). Blood samples were
obtained from all patients before transfusion or at
least 15 days after transfusion. Serum total Ca, P,
ALP, PTH levels were measured to evaluate para-
thyroid function of children with thalassemia
major. 79 patients (68%) had normal Ca level but
11 patients (12%) had low total Ca level. 84 pa-
tients (93.4%) had normal, three patients (3.3%)
had high P level and three (3.3%) had low P level.
Serum PTH levels were normal in 67 patients
(74.5%), high in 23 patients (25.5%). While hy-
poparathyroidism was not determined, secondary
hyperparathyroidism was found in the 25.3 per-
cent of patients. This was considered as a result of
iron loading in the liver so that decreasing 25 hy-
droxylation of vitamin D3 and ultimately lack of
25(0OH)2D3. When the parameters related to para-



thyroid function were taken in to account signifi-
cant relation were found between serum PTH and
ferritin levels. Our study shows that in thalas-
semia major altered endocrine organ functions
such as secondary hyperparathyroidism might
occur even in the first decade. We also showed
that there were relation between endocrine dys-
function and transfusion frequency and ferritin
level. For this reason patients with thalassemia
major should be followed up regularly for para-
thyroid function.
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OBSERVATIONS ON ETIOLOGY
AND TREATMENT OF IRON DEFI-
CIENCY ANEMIA IN INFANCY AND
IN PRE-SCHOOL PERIOD

1Kata Martinova, 1Sofijanka Glamocanin, ;Olivera Mura-
tovska, 1Zorica Antevska, :Biljana Conevska, :Svetlana
Koceva

1 Pediatric Clinicc MACEDONIA

Iron deficiency anemia (IDA) is the commonest
type of anemia in infancy and childhood. The
status of iron deficiency and IDA in our country
was assessed by the UNICEF survey "Multi-
indicator group research with micronutritive
components". According to this survey that was
made in year 2000 and comprised 1079 children
aged from 6 months to 5 years, the prevalence of
IDA was moderate -26% (range from 15,0-39,9%).
Purpose of the study: To evaluate the etiology and
treatment modalities of IDA in infancy and in pre-
school period. Materials and methods: 284 chil-
dren with IDA aged from 1 month to 6 years di-
agnosed during a 5-year period at the Hematol-
ogy-Oncology Department -Pediatric Clinic in
Skopje. Results: Most of the patients -186 (65,5%)
are 1-3 years old. Male to female ratio was
63%:37%. The level of hemoglobin (Hb) was usu-
ally between 50-80 gr/1 -206 children (72,5%). The
most common etiological factors were: 1. Poor
dietary practices - 206 patients (72,5%), 2. Recur-
ring infections -45 patients (15,8%), 3. GIT disease
-30 patients (10,5%), 4. Prematurity and low birth
weight -20 patients (7%), and 5. Blood loss -10
patients (3,5%). The treatment of the patients was
with oral administration of iron, only 13 children
(4,5%) required transfusion of eritrocites. Conclu-
sion: In the evaluated group of 284 patients aged
from 1 month to 6 years dominates the risk aged
group between 1-3 years with the level of
Hb<70gr/1. The commonest causes of IDA in this
age group are: faulty dietary habits with recurrent
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infections. Oral iron therapy is the treatment of
choice, as it is cheap, safe, effective and well toler-
ated -daily increase of Hb is approximately 1 gr/1.
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HEMATOLOGICAL PRESENTA-
TION OF SYSTEMIC LUPUS ERY-
THEMATOSUS AT THE TIME OF
REFERRAL AND THEIR RELA-
TIONSHIP WITH DISEASE ACTIV-
ITY AND OTHER ORGAN IN-
VOLVEMENT

1Esin Beyan, -Cengiz Beyan, -Mustafa Turan

1 Numune Education and Research Hospital, » Giilhane
Military Medical Academy, Ankara, TURKEY

Abnormalities of hematological system are very
common in systemic lupus erythematosus (SLE).
The aim of the study is to evaluate hematological
findings in patients with SLE at the time of refer-
ral and their relationship with disease activity and
organ involvement. The study was carried con-
secutive 115 patients, including 20 males and 85
females. Most of our cases had anemia at the time
of presentation due to various etiologies as well.
The rate anemia of chronic disease was 46,09%
and it was the most common encountered picture.
The rate of hemolytic anemia was 27,83%, and
Coombs™ positivity rate was 21,74% among our
patients. Leukopenia (<4,0 x10e9/1), neutropenia
(<1,8 x10e9/1), and lymphopenia (<1,5 x10e9/1)
rates were 57,39%, 20,00%, and 81,74%, respec-
tively. Thrombocytopenia was noted 40,00% for
<150 x10e9/1, 26,09% for <100 x10e9/1, and 7,83 %
for 50 x10e9/1. Of our patients, 9,56% had an-
tiphospholipid syndrome (APS) at the time of
diagnosis. Increased fibrinogen levels were ob-
served in 34,78 % without relating to disease activ-
ity. The rates of C3 and C4 hypocomplementemia
were 86,09%, and 64,35%, respectively, and both
are closely correlated with the disease activity.
Moreover, C3 hypocomplementemia was more
prominent in cases with renal or serosal involve-
ment. Leukopenia and hyperfibrinogenemia were
more common in patients with skin/mucosal
involvements. C3 hypocomplementemia, APS,
and elevated IgG levels were more common in
our patients with renal involvement. SLE should
be kept in mind while evaluating patients with
mentioned hematological findings, especially in
those with accompanying organ involvements.
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HOLOTRANSCOBALAMIN (HOLO
TCIl) AS THE EARLY MARKER OF
NEGATIVE VITAMIN B12 EQUI-
LIBRIUM IN PATIENTS WITH
MEGALOBLASTIC ANEMIA DUE
TO VITAMIN B12 DEFICIENCY
AND IN RISK GROUPS (ISCHEMIC
CEREBROVASCULAR DISEASE)

1Songiil Serefhanoglu, smet Aydogdu, -Ersoy Kekili,
1Mehmet Ali Erkurt, .Irfan Kuku, :Emin Kaya, :Onur
Ozhan.
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Neurological deficitis may develop in vitamin B12
deficiency before anemia occurs of without hav-
ing anemia. The neurological deficitis are progres-
sive, and can be irreversible and even fatal if di-
agnosis is made at a late stage. The conventional
tests for the diagnosis of vitamin B12 deficiency
lack specificity, and are also expensive and im-
practical for clinic use. Plasma homocysteine level
increases in vitamin B12 deficiency, and the ele-
vated homocysteine level is an independent risk
factor for development of the ischemic cere-
brovascular, and cardiovascular diseases. De-
creasing the plasma homocysteine level by treat-
ment with cyanocobalamin can prevent recur-
rence of cerebrovascular disease. A decreased
concentration of plasma halotranscobalamin II
(holoTClI) is an early marker of vitamin B12 defi-
ciency. In our study holoTCII levels measured by
utilizing a radioimmunoassay (RIA) test in 65
patients; 20 with megaloblastic anemia due to
vitamin B12 deficiency and 45 with ischemic cere-
brovascular disease. The plasma holoTC II levels
were determined in all patients prior to and on
the 10th day of the cyanocobalamin treatment.
The plasma holo TC II levels prior to the treat-
ment were found to be decreased in majority of
the patients with megaloblastic anemia and
ischemic cerebrovascular disease (19/20 and
35/45,resceptively), and the levels significantly
improved on the 10th day of the treatment in the
both groups. According to these findings, holo TC
IT can be used as an early diagnostic marker for
patients with clinical or subclinical vitamin B12
deficiency.
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THE EARLY CHANGES IN THE
NEW ERYTHROCYTE AND RE-
TICULOCYTE PARAMETERS AND
RESPONSE TO ORAL IRON THER-
APY IN THE IRON DEFICIENT PA-
TIENTS

1Mine Miskioglu, .Cengiz Ceylan, :Didem Tunali,
»Biilent Kiliccioglu, sErtan Ozdemir

1 Celal Bayar University, Faculty of Medicine, Division
of Hematology, » Celal Bayar University, Faculty of
Medicine, Department of Internal Medicine, TURKEY

Aim: In the iron deficiency (ID) anemia, it is ob-
served that with the oral iron treatment a reticulo-
cyte response is seen approximately in the sev-
enth and tenth day. In the studies, it has been
found that content hemoglobin (CHr) from the
reticulocyte parameters increased after the second
and fourth days of the parenteral treatment. As
there is no information about when and how the
oral iron treatment causes a change on this pa-
rameters, it has been aimed to search the early
response to the treatment in this research.
Method: In the 2nd and 7th day of the oral iron
treatment and before the treatment of 41 patient
who are ID and who have not done blood transfu-
sion, absolute reticulocyte number (ARN), % re-
ticulocyte (%R), mean corpuscular volume reticu-
locyte (MCVr), MCV, content hemoglobin reticu-
locyte (CHr), CH, mean hemoglobin concentra-
tion of reticulocytes (CHCMr), CHCM, parame-
ters were studied by Advia 120 (Bayer Diagnos-
tics, Tarrytown, NY) autoanalyzer. The rates of
MCVr/MCV, CHr/CH, CHCMr/CHCM were
compared. In addition, the values were compared
with 34 healthy control (C). Results: ARN and %R
increased significantly in the 2nd day (p=0.00).
This increase continued in the 7th day (p=0.03).
Hb was not increased in the 2nd day, but in the
7th day there was a significant increase. MCV was
not changed in the 2nd and 7th day. The increase
of MCVr was insignificant in the 2nd day, but in
the 7th day it was significantly increased (p=0.00).
Basal MCVr/MCV was higher from the control,
and it increased in the 2nd and 7th days
(C117+0.1,  day0:1.26+0.09,  day2:1.29+0.12,
day7:1.38+0.16), but, only in the 7th day, the dif-
ference was significant. The basal CH was lower
from the control, and it was not changed in the
2nd day. Although it was increased in the 7th day,
it was still lower from the normal. The basal CHr
was lower from the C (21.87£3.34) and it showed a
significantly increase in the 7th day (p=0.04). The
basal value of CHr/CH was higher from the C,
and occured a significant increase in the 2nd and
the 7th days (C:0.92, day0:0.98, day2:1.04,



day7:1.16, p=0.00, p=0.01, p=0.00, respectively).
Pretreatment CHCM that was lower from the C
was observed to be the same level in the 2nd and
the 7th days. CHCMTr value was lower from the C,
it remained the same in the 2nd day, and in-
creased in the 7th day, but still remained lower
from the C. For CHCMr/CHCM, C and the basal
value were the same, they were did not changed
in the 2nd day and they increased significantly in
the 7th day (C:0.79, day0:0.79, day2:0.79,
day7:0.84, p=0.01). Conclusion: ARN, %R and
CHr/CH were found as the earliest parameters
(in the 2nd day) that increased with the oral iron
treatment. Hb, MCVr, MCVr/MCV,
CHCMr/CHCM showed significant increases in
the 7th day. Following of these parameters can be
useful especially for the evaluation of the early
response to the treatment in patients with diag-
nostical problem.
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MOLECULAR HETEROGENEITY IN
RECOMBINANT ERYTHROPOI-
ETIN USING SURFACE ENHANCED
LASER INDUCED DESORPTION
IONIZATION (SELDI). CLINICAL
IMPLICATIONS
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Several erythropoietin preparations (EPO) are
used globally for anemia management. Repeated
EPO use has been reportedly associated with
thrombotic complications. Molecular profiles of
these recombinant proteins vary widely, impact-
ing their clinical profile. This may be due to cellu-
lar/receptor interactions and other modulatory
properties. There are WHO and FDA regulatory
guidelines regarding molecular profile; data on
protein profiling is usually not provided by the
manufacturers. Purpose of this investigation was
to compare various clinically-used recombinant
erythropoietin products Epogen (Amgen), Vintor
(Emcure), Eprex (Janssen-CILAG) and Neo Re-
cormon (Roche) utilizing protein chip array tech-
nology (Ciphergen, Fremont, CA). All products
were analyzed using anionic SAX2 chips and mo-
lecular profile was obtained in the range of 0-150
KDa. Epogen and Vintor exhibited a main com-
ponent at 32.4 KDa range with minor peaks at
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13.5, 21.7 and 43.2 KDa. Intensity of the main
component varied widely even within the 3
batches of Epogen. The Epogen preparations and
Vintor brand contained albumin in different
quantities. One batch of Epogen contained 4x
higher amount of this material with a heterogene-
ous distribution. Epex and Neo Recormon did not
have any albumin. One of the Epogen product
also contained a component at 110.0 KDa. Glyco-
sylation profiles of each of these preparations also
differ. These data suggest that molecular hetero-
geneity exists within different recombinant
erythropoietin preparations. Molecular heteroge-
neity among these preparations may be partly
responsible for differential interactions within
erythropoietin receptors on cells and anti-epo
antibody generation. Protein chip array technol-
ogy may be helpful in examining the protein
components  within  different recombinant
erythropoietins and may be helpful in establish-
ing molecular profile guideline to minimize
pharmacodynamic variance in erythropoietin
preparations. Furthermore, molecular profiling of
these recombinant proteins may be helpful in
establishing the purity and homogeneity of these
drugs.
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BIRTH MCV & MCH ARE VERY RE-
LIABLE PREDICTORS OF THE
PRESENCE OR ABSENCE OF AL-
PHA THALASSAEMIA IN THE
NEONATE

1Akram Al-Hilali, ;Khalida Abu Saud, ;Sawsan Soufi,
1Charles La Cock.

1 King Fahd Armed Forces Hospital, Saudi ARABIA

BACKGROUND: In parts of the world where
thalassemia is common there could be diagnostic
problems if patients with the trait present with
microcytosis later in life, when diagnosis will be
difficult to resolve, especially in the presence of
iron deficiency anemia.Tha-lassemia minor is
known to present with microcytosis at birth.
However, it is not the only condition that does so,
and there is alpha and beta AIM: We did a study
to see whether the level of MCV and MCH as
such can be reliable predictors of one of the two
thalassemias and to differentiate between them at
birth. METHODS: 202 consecutive births with an
MCYV of 95 fl or less were tested for Hb separation,
basically to look for the presence of Hb Barts 100
controls were neonates with an MCV higher than



95. Coulter counter was used for routine blood
counts on cord blood samples or a venous sample
of day 1 of life. HPLC was used for Hb separation
(Variant II, BIO-RAD). RESULTS: Correlation of
the MCV and MCH with the presence of Hb Barts,
and hence the diagnosis of alpha thalassemia mi-
nor, is shown in the table. Hb Barts Positive: Total
patients MCV<90 MCV<90 MCV>90 MCV>90 129
106(82%) 2(1.7%) 9(6.4% 12(9.9%) Hb Barts Nega-
tive 73 2(2.7% 2(2.7%) 1(1.4%) 68(93%) * All 100
controls were negative for Hb Barts It was possi-
ble to date to follow up 23.3% of the cases for 6
months or more.Diagnosis was confirmed in the
Barts positive cases either by the presence of low
HbA2, low red cell indices without anemia, high
red cell count, HbS lower than 30% in cases of
mixed sickle and alpha thalassemia traits or a
combination of those findings. CONCLUSION:
The positive predictive value for alpha thalas-
semia of having MCV < 90, together with an MCH
< 30 is 0.82. If cases with only one of the values
below those level are added then the positive
predictive value is 0.91. On the other hand, nega-
tive predictive value for alpha thalassemia of hav-
ing MCV> 90 and MCH> 30 is 0.93
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SERUM AND SALIVARY IRON, TO-
TAL IRON BINDING CAPACITY
AND FERRITIN LEVELS IN THA-
LASSEMIA AND IRON DEFI-
CIENCY ANEMIA
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1 Siileyman Demirel University, Department of
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Background: The thalassemias are a group of
autosomal recessive blood diseases of varying
degrees of underlying genetic defects that include
total or partial deletion of globin chains and nu-
cleotide substitutions, deletions or insertions.
Current therapy includes regular blood transfu-
sions and iron chelation. Cronically increased iron
load is due to excessive hemolysis, increased in-
testinal iron absorption and frequent blood trans-
fusions that causes organ damage and dysfunc-
tion. Iron deficiency anemia is the most common
type of childhood anemia. Especially in childhood
period, serum iron level measurement methods
are tecnically invasive. Difficulty of the current
methods used to evaluate the iron accumulation
in organs suggests the importance of saliva usage
for diagnosis. In this study, it has been supposed
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that salivary iron amount could be a marker of
total body iron storage in patients with thalas-
semia and iron deficiency anemia. Material and
methods: 34 healthy children as control group
were compared with 30 iron deficiency anemia, 71
thalassemia major, 10 thalassemia intermedia and
15 thalassemia trait. Salivary and serum iron and
ferritin levels were measured in all groups. Re-
sults:there was no statistically significant differ-
ence between the control group and other gorups
by means of age and gender (p > 0.05). There was
a correlation between serum and salivary iron
levels in thalassemia major, intermedia and trait
groups (p = 0.000, r = 0.972, r = 0.720, r = 0.955).
Also, this correlation was present in control and
iron deficieny anemia groups (p = 0.000, r = 0.885,
r =0.368). As conclusion, salivary iron and ferritin
levels increases as well as seum levels. This in-
creament in salivary iron amount may be an indi-
cator of total iron accumulation. Therefore non
invasive, salive samples for measurement of iron
and ferritin may prefer instead of blood samples
in patients with thalassemia and iron deficiency
anemia. For this reason, we think that more exten-
sive and controlled studies are needed to use the
saliva as a routine diagnostic material.
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EFFECT OF ANTIOXIDANTS ON
OXIDATIVE STRESS IN PATIENTS
WITH THALASSEMIA MAJOR: IN
VITRO STUDY
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Excess iron that plays role in occuring hydroxyl
radicals is main reason of oxidative stress in pa-
tients with beta thalassemia major. Long term
oxidative stress impair activity of immune cells
and increase possibility many disease such as
leukemia and AIDS. Antioxidants, like vitamin C,
vitamin E and selenium may decrease the oxida-
tive stress. In this study; firstly, plasma levels
MDA, protein thiol groups and free iron were
measured in 26 patients with beta thalasemia ma-
jor and 10 healthy volunteers. Then natural killer
(NK) activity and mitogenic lymphocyte trans-
formation were investigated by colorimetric MTT
test. After lymphocytes were incubated with vi-
tamin E (150,50,15 mg/ml), vitamin C (200,100,20
mg/ml) and selenium (10-5, 10-6,10-7 M), NK



