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MOLECULAR CYTOGENETIC
STUDY OF MULTIPLE MYELOMA
(MM)
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Background: One of the most important inde-
pendent prognostic markers in patients with MM
is specific chromosomal aberrations. The most
frequent and prognostically most significant
clonal aberrations in MM are rearrangements of
IgH gene at 14q32 region (poor prognosis) and
deletions of RB1 gene at 13q14 and/or loss of
whole chromosome 13 (moderately adverse or
medium prognosis). The translocation
t(11,14)(q13;q32) is associated with longer overall
survival and, in contrast to other IgH rearrange-
ments, it is considered to be a favorable prognos-
tic factor. Further structural and/or complex
chromosomal aberrations are connected with
worse prognosis. However, the detection of ge-
netic aberrations involved in MM by conventional
cytogenetic methods can be hampered by rather
low proliferative index of plasma cells. Higher
incidence of clonal chromosomal aberrations is
found by interphase FISH (I-FISH) with specific
DNA probes, nevertheless also classical FISH may
be limited by the low extent of bone marrow in-
volvement. The sensitivity and specifity of I-FISH
analysis may significantly increase previous
imunofluorescent labeling of malignant plasma
cells. This method allows identification of chro-
mosomal changes even in cases with low bone
marrow infiltration. Aims: The aim of the study
was to assess the frequency of the most significant

chromosomal aberrations (abnormalities of IgH
and RB1 genes) in labeled non-dividing plasma
cells of patients with MM, to evaluate complex
chromosomal aberrations by multicolor FISH
(mFISH) and to establish correlation between
molecular cytogenetics and other clinical and
laboratory prognostic factors. Methods: I-FISH
analyses were done on plasma cells labeled by the
Amca Anti-Human kappa-chain, Amca Anti-
Human lambda-chain and Amca Anti-goat IgG
monoclonal antibodies (Vector Laboratories). For
I-FISH directly marked locus specific DNA probes
(Abbott-Vysis) were used. Detection of dele-
tion/monosomy of chromosome 13 was per-
formed by LSI 13q14 (RB1) and LSI 13q34 DNA
probes. Aberrations of 14q32 region were proved
by LSI IgH rearrangement probe and for detection
of translocation t(11;14)(q13;q32) LSI IgH/CCND1
probe was used. Complex chromosomal rear-
rangements found by conventional cytogenetic
methods were confirmed by mFISH with 24Xcyte
probe kit (MetaSystems). Results: Altogether 76
newly diagnosed MM patients were examined by
I-FISH. Mean age was 58,5 years (range 33-89).
Deletion of RB-1 gene was found in 30% patients
and monosomy 13 was identified in other 33% of
them. Combination of both abberrations was
proved in five cases. IgH translocation was de-
tected in 34% of patients (deletions, partial
trisomies and monosomies and numerical
changes involving chromosome 14 were also
found). Five out of 10 cases evaluated for
t(11,14)(q13;q32) were positive. Twelve patients
with complex karyotypes were examined by
mFISH. Molecular cytogenetic results were corre-
lated with laboratory and clinical data and will be
presented in the poster. Conclusions: Detection of
plasma cells by the imunofluorescent staining
permits to increase the number of chromosomal
abnormalities identified by IFISH. This method
significantly contributes to the higher sensitivity
and specifity of diagnostic procedures and is im-
portant for determination of prognosis and treat-



ment of MM patients. Supported by grant IGA
NR/8183-4.
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THE EFFECTS OF CHEMOTHER-
APY AND CLODRONATE TREAT-
MENT ON BONE METABOLISM IN
MULTIPLE MYELOMA PATIENTS

Dwilewicz-Trojaczek Jadwiga, Charlinski Grzegorz,
'Wiater Elzbieta
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Background: Pathological fractures are detected in
almost 75% multiple myeloma (MM) patients due
to osteoporosis and/or osteolisis. Osteoblasts
activity markers are: C-terminal propertied of
type I collagen (PICP), bone alkaline phosphates
(BAP); Osteoblasts: C-terminal Telopeptide of
type I collagen (ICTP). Aims: To assess the effects
of clodronate treatment as a supportive care on
bone metabolism in MM patients. Material and
methods: The study group comprised 30 patients
in the age 3583 years (median-59). Diagnosis was
established on the base of common rules. Patients
with renal failure were excluded of the study. The
appearance of monoclonal protein IgG class was
observed in the serum at 17 cases of the patients,
IgA at 9, IgD at 1. At 2 patients was recognized
light chain disease type kappa. At one case has
been observed no secreting MM. Patients were in
the stage of the clinical progression of the disease
on base of Durie-Salmon scale: 7 patients at 1A, 7-
ITIA, 2-1IB, 16-1IIA. In 26 (86.6%) patients bone
change were detected in X-ray examination. Stan-
dard VAD (Vincristine, Adriamycin, Dexa-
methasone) chemotherapy treatment followed by
high-dose therapy (melphalan) and auto-PBSCT
were used in 17 patients. Thirteen patients were
treated with conventional chemotherapy. All the
patients were also treated as supportive care with
clodronate-900 mg IV. every 4 weeks. Clodronate
was given 3-8 times (averageb) to each patients.
Serum BAP, PICP, ICTP was elevated twicely-
before and after the treatment (chemotherapy and
clodronate). Control group was 20 healthy volun-
teers. Serum PICP and ICTP concentrations were
analyzed by radioimmunoassays, BAP by ELISA
method. All of the results have been statistically
tested by using ANOVA test for the independent
groups and Spearman correlation. For statistically
significant results were p<0.05. Results: Median
concentration of PICP before treatment was 115.3
ng/1 (SD 71.67 pg/l), after treatment-207.32 pg/L

(SD 131.72 pg/L). In control group median was
133.6 pg/L (SD 4242 pg/L). Median concentra-
tion of BAP before the treatment was 37.8 ng/L
(SD 19.82 pg/L), after treatment-38.65 ng/L (SD
18.4 pg/L). In control group median was 20.73
pg/L (SD 15.05 pg/L). Median concentration
ICTP before the treatment was 3.76 pg/L (SD
10.06 pg/L), after the treatment-6.85 pg/L (SD
14.27 pg/L). In control group median was 4.72
pg/L (SD 2.43 pg/L). Concentration of PICP after
the treatment were statistically significant ele-
vated in comparison with those before the treat-
ment (p=0.001), and in comparison with control
group (p=0.011). Concentration of ICTP were
statistically significant higher in comparison to
control group (p<0.05). Concentration of BAP
both before and after the treatment were statisti-
cally significant higher than in control group
(p=0.003 and p=0.018 respectively). Concentration
of PICP negatively correlation with clodronate
dosage (p=0.027, r= -0.43). We obtained negative
correlation between concentration of PICP and
concentration of ICTP (p=0,012; r= -0.98). Positive
correlation was observed between ICTP serum
concentration and levels of phosphates ions
(p=0.032; r=0.96), daily calcium secretion in urine
(p=0.043; r=0.95). Results: Increasing PICP con-
centration can be the result of osteoblasts activate
and stabilization activity of ICTP concentration
may be the result of restraing osteoclasts activity
followed by clodronate treatment.
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TREATMENT OF MULTIPLE MYE-
LOMA WITH DOUBLE AUTOLO-
GOUS HAEMATOPOIETIC STEM
CELL TRANSPLANTATION - A
PROSPECTIVE SINGLE CENTER
STUDY
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Treatment of advanced-stage multiple myeloma
(MM) with high-dose therapy and autologous
haematopoietic stem cell transplantation (AHSCT)
improves response rates, disease-free survival
(DSF), and overall survival (OS) in patients
younger than 65 years when compared with con-



ventional chemotherapy. In addition transplant
related mortality (TRM) is relatively low. Recent
nonrandomised and randomised studies indicate
survival benefit for MM patients treated with
double AHSCT as compared to single AHSCT.
We conducted a prospective trial of two succes-
sive high-dose therapies followed by peripheral
blood stem cell rescue for patients with advanced
stage MM. The aim of the study was to evaluate
the feasibility, efficacy, and toxicity of the intensi-
fication with double high-dose therapy followed
by autologous HSCT rescue. Patients who were
pre-treated with melphalan or were treated with
more than two chemotherapy regimens before
AHSCT were excluded from the analysis. From
December 1994 to December 2004 62 consecutive,
previously untreated patients with MM stage II or
III were included in the program of double HSCT.
Median age of patients was 50 years (range 30-65
years), male/female ratio 32/30. After diagnosis
was established they received 3 to 10 cycles of
VAD therapy, few of them also other salvage
regimen or thalidomide due to refractoriness to
VAD protocol. After achieving partial response
(less than 30% of plasma cells in the bone marrow
aspirate) they proceed to mobilisation procedure
with cyclophosphamide 4 g/m?2 and G-CSF. Fifty
four patients (87 %) actually received double
transplant. Eight patients (13 %) received only
single transplant due to progression of the dis-
ease, toxicity, no enough stem cells for second
transplant, and low performance status or some
refused second transplant. Conditioning regimen
for majority of patients consisted of melphalan
200 mg/m?2, 24 patients received melphalan 140
mg/m?2 and fractionated TBI 800 cGy prior to
second transplant. A complete or very good par-
tial response was achieved in 55 patients (89%).
With the median follow up of 38 months (range 10
to 139 months) 41 (66%) patients were alive in CR
or VGPR, 12 (19%) were alive in relapse, and 8
(13%) patients died from relapse. Only one patient
died from transplant related complication (2%).
Survival was calculated from the time of diagno-
sis. Probability of EFS at 7 years after the diagno-
sis was 35%. Median relapse-free survival was 55
months. Probability of overall survival (OS) at
seven years was 66% and the median survival was
not reached. We conclude that double SCT is fea-
sible in majority of patients, 87% of patients
planned for double AHSCT actually received it.
The toxicity is low even in older patient popula-
tion, not higher than with single transplant. Dou-
ble AHSCT achieve a favourable DFS and OS and
is associated with low TRM rate. For all patients
with MM in the stage II or IIl double AHSCT
should be recommended and planned from the
time of diagnosis.
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MORPHISM STUDIES IN MULTI-
PLE MYELOMA
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Background: Multiple myeloma (MM) is a B-cell
neoplasm characterized by bone marrow infiltra-
tion with plasma cells resulting in pathological
bone fractures and cytopenias. MM patients and
their relatives are at high risk developing cancers
other than multiple myeloma and there are litera-
ture data for the familial occurrence of the disease
as well. This is why our scope was focused on
searching predisposing factors rendering these
subjects more susceptible for malignancies.
Gluthatione S-trans-ferases (GSTs) are a large
family of drug-metabolizing enzymes that par-
ticipate primarily in detoxification mechanisms of
genotoxic agents. The genes encoding GSTM1,
GSTT1 and GSTP1 are polymorphic in human
beings, and the variants of GSTM1 and GSTT1
with gene deletion do not express the enzyme. It
is hypothesized that genetic polymorphism of
GSTM1, GSTT1 and GSTP1 may influence the risk
of the development of MM. AIMS The aim of our
case - control study was to investigate the relation
of GS5TM1, GSTT1 and GSTP1 genetic polymor-
phism to the risk of MM. METHODS The study
population comprised one hundred MM patients
and one hundred hospitalized controls. Subtype
distribution of MM patients were as follows: IgG:
63, IgA: 24, non-secretory: 3, biclonal: 1,Jambda-
light chain: 4, kappa-light chain: 5, IgD: 1. Con-
trols were diagnosed for various unrelated dis-
eases including hypertension, 2nd type diabetes,
obliterative arteriosclerosis, metabolic syndromes,
such as hyperuricacidaemia or hyperlipoprotein-
aemia. Exclusion criteria for controls were malig-
nancies and immunpathological disorders. Mean
age was 68 yrs both for the patients and their con-
trols. The male/female ratio was 32/68 for the
MM group and 45/55 for the controls group.
GSTM1 and GSTT1 genotyping was carried out
by multiplex PCR, GSTP1 Ile105Val genotyping
by PCR-RFLP method RESULTS GSTM1 geno-
type frequencies were similar among cases and
controls. There were 47.5 % positive genotypes,
i.e. homozygous or heterozygous carrier of the
gene, and 52.5 % null genotypes (homozygous



gene deletion) in the group of MM patients, and
51.5 % positive and 48% null genotypes among
controls, respectively. There was no statistically
significant difference between cases and controls
for the GSTT1 polymorphism either, 73.3 % posi-
tive and 26.7 % null genotypes among cases,
whereas 74.7 % positive and 25.3% null among
controls. There was no significant difference in the
genotype frequency of GSTP1 as well between the
cases and the controls. The frequencies of the
combined GST- genotypes were similar in cases
and controls. CONCLUSIONS Our first results
suggest that GSTM1, GSTT1 and GSTP1 genetic
polymorphisms may not influence the risk for
MM significantly in the Hungarian population.
Literature data are controversial, both positive
and negative findings have been reported. The
available data suggest that the effect of GST ge-
netic polymorphisms on the risk of development
of MM may be weak if any and may vary in dif-
ferent geographical and ethnic populations that
might necessitate further investigations.
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COMPLEMENT-MEDIATED CYTO-
TOXICITY OF RITUXIMAB TO A
CD20 POSITIVE MYELOMA CELL
LINE MC/ CAR

Masanori Umeda, Shinya Okuda, *Haruka Izumi,
Yasuyuki Sugasawa, Chiaki Arai, *Kazuhiko Natori,
*Masako Katoh, 2Fumio Ishikawa, 'Yasunobu Kuraishi

1 Division of Hematology & Oncology, Toho University,
School of Medicine, 2 Department of Immunology,
Toho University School of Medicine, JAPAN

Rituximab, chimera type anti-CD20 monoclonal
antibody, is recognized to be effective against
follicular B-cell lymphoma and used now clini-
cally. It was examined whether it has efficacy to
other type of B-cell malignancy. The anti-tumor
action of Rituximab is thought to be through
complement-dependent cytotoxicity (CDC) or
antigen-dependent  cell-mediated  cytotoxicity
(ADCC). We examined the CDC activity of Ri-
tuximab against a human CD20-positive myeloma
cell line, and compared it with the CDC activity of
a CD20-negative human myeloma cell line and a
CD20-positive human cell line. Methods: The
CDC activity of Rituximab against MC/ CAR (a
CD20-positive myeloma cell line), U266 (a
CD20negative cell line) and Pfeiffer (a CD20-
positive lymphoma cell line) was examined by
using Golay's method. Namely, tumor cells at
1,500,000/ mL were incubated with 20 microg/mL

Rituximab for 10 minutes at the room temperature
and thereafter they were incubated with 50% of
normal human serum (complements) for 60 min-
utes at 37°. Apoptotic cells were detected by using
Annexin V-FITC and propidium iodinde(PI) with
flowcytometry or trypan blue staining. late apop-
tic cells were recognized as Annex-in V positive,
PI positive cells while early apoptic cells were
recognized as Annexin V positive, Pl negative
cells. Results: In MC/CAR cells, late apoptic cells
were seen at 22%, early apoptic cells at 11.5%.and
tripan-blue-posi-tive cells at22.6% after the incu-
bation with rituximab and complement. When
MC/CAR cells were incubated at 4° with 10 mi-
crog/mL of anti-CD59 antibody for 60 minutes
before CDC incubation, early apoptic cells were
33.5%, that is, CDC was enhanced by anti-CD59
antibody. AntiCD55 antibody enhanced slightly
CDC by Rituximab. Simultanous incubation with
anti-CD59 antibody and anti-CD55 antibody en-
hanced the CDC by Rituximab as same as prein-
cubation only with anti-CD59 antibody. The CDC
activity by Rituximab was not seen in U266 cells.
In Pfeiffer cells, late apoptic cells were 51.3%,
early apoptic cells were 16%. However, Enhance-
ment of Rituxi-mab-related CDC by anti-CD55 or
anti-CD59 antibody was not clearly observed.
Conclusion: MC/CAR, CD20-positive myeloma
cells, showed Retuximab-related CDC activity and
it was enhanced by the preincubation of anti-
CD59 and antiCD55 antibody, but not by anti-
CD46 antibody for 60 minutes.
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Background: Multiple myeloma (MM) is a neo-
plastic disease, that affects especially the elderly,
even if in recent years it has also been observed in
young patients. Painful osteolytic bone destruc-
tion is a frequent complication of MM. Bisphos-
phonate therapy has been shown to reduce com-
plications of bone lesions in MM and in other
malignancies. In details, it seems that zoledronate,
a new generation aminobisphosphonate, also



exerts antitumor effects on myeloma cells; this
drug has cytotoxic activity because it causes apop-
tosis and block of the proliferation. Another fre-
quent issue in patients with MM is anemia that is
due both to disease progression and chemother-
apy. Aims: We have evaluated a combined ad-
ministration of darbepoetin and zoledronic acid in
the treatment of a subset of patients affected by
refractory multiple myeloma in order to investi-
gate the activity of the combination on the quality
of life and survival. Methods: In our institution
we are following 25 patients with stage II/1Il MM
and 20 out of 25 are currently treated, independ-
ently from the adopted chemotherapy, with zole-
dronate because they had osteolytic bone lesions
at the diagnosis. At 6 months from the beginning
of the treatment (4mg i.v. every 28 days) all the 20
patients had a partial or complete regression of
bone lesions. However, five out of 20 patients (4 F
and 1 M, median age: 65 years, r.: 62-77 years),
suspended chemotherapy after 12 cycles of Mel-
phalan and Prednisone regimen for excessive
toxicity even if they presented steady disease (SD)
at clinical re-staging performed with cytological
examination of bone marrow blood and of serum
markers. On the basis of the anemia recorded in
these patients, (median Hb: 8.2 g/dl, r. 7.8 - 9.2)
they underwent a treatment with 500 micrograms
s.c. darbepoetin every 21 days together with 4 mg
iv. zoledronate every 28 days. Results: After 6
weeks all the 5 patients had an increase of haemo-
globin (median: +1.5g/dl, r.: +1.2 - 2). Interest-
ingly, at a clinical re-staging performed after five
months from the beginning of Zoledronate-
Darbepoietin combined administration a partial
remission was recorded in 4 out of 5 patients
while the remaining was in SD. Conclusions: It is
well known that myeloma cells compete with
normal progenitors, and above all with erythroid
precursors, for the same marrow microenviron-
ment. The stimulation of erythroid precursors
with growth factors in addition to the concomi-
tant anti-proliferative effects exherted by zoledro-
nate on myeloma cells likely induce the anti-
tumour effects observed in these patients.
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Background: Pyrimidine 5 nucleotidase-I (P5N-1)
deficiency is a rare autosomal recessive disorder
characterized by hemophilic anemia, marked
basophilic stippling and accumulation of high
concentrations of pyrimidine nucleotides within
the erythrocyte. PSN-1 gene has been identified
and thirteen different pathogenic mutations have
been described in the gene to date. We have pre-
viously reported three novel mutations in 4 unre-
lated Turkish families. Aims: The purpose of this
study was to continue spending effort to define
the mutational spectrum of PSN-1 gene by evalu-
ating the molecular defect underlying the P5N-1
enzyme deficiency in a Turkish family. Methods:
P5N-1 enzyme deficiency was detected by the
method using red cell purine/pyrimidine ratio.
Mutation analysis of PSN-1 gene was performed
by PCR amplification of all coding sequences of
the gene (exons 310) on genomic DNA and
SSCP/HD analysis of PCR products. Aberrant
bands detected in the analysis were evaluated for
mutation by sequencing the related exon. The
family members were screened for the mutation
identified by developing specific PCR-RFLP
method using restriction enzyme BseLl. Results:
The 24 year old propositus is the first product of a
consanguineous marriage. She was referred to the
Hacettepe University Children's Hospital for
evaluation of the possible enzyme defect underly-
ing chronic congenital hemolytic anemia. The
propositus had 3 siblings. The patient and one
sibling were found to have decreased purine-
pyrimidine ratio. The affected sibling with mild
chronic hemolytic anemia had retinitis pigmen-
tosa that is another hereditary disorder unlinked
to P5N-1 gene. Screening of all coding exons of
the P5N-1 gene by SSCP analysis revealed aber-
rant bands in only exon 5 of both cases. Charac-
terization of aberrant band by sequencing enabled
the identification of a homozygous substitution of
T220C (TGT>CGT) leading to the replacement of
Cys with Arg at codon 74 (C74R). Screening of
family members for this novel missense mutation
by PCR-RFLP analysis revealed that two affected
siblings were indeed homozygous, both parents,
one of the health siblings and the son of the pro-
band were heterozygous, other healthy sibling
was normal for the mutation. Sum-
mary/Conclusions: This novel mutation was the
forth distinct pathogenic sequence variation of
P5N-1 gene in a total of 4 unrelated families, indi-
cating that mutations related to this gene are quite
heterogeneous in Turkish population. This study
also shed some light into the diagnostic impor-



tance of mutation detection in P5N-1 gene espe-
cially in cases with atypical mild clinical pheno-
type. At the same time, it may be important to
emphasize the variability of clinical manifestation
of the disease in patients with the same mutation.
gbalta@hacettepe.edu. tr This study was sup-
ported by Hacettepe University Research Fund
(Project No: 02G116).
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POSITIVELY CHARGED ALPHA-
CHAINS CAN STIMULATE K-CL
COTRANSPORT IN TRANSGENIC
MOUSE RED CELLS
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Transgenic mice were generated with human
alpha-chain anti-sickling mutations at contact
sites for the HbS polymer. Some of these mice
were found to have elevated K-Cl cotransport.
Elevation of K-Cl cotransport in patients with
homozygous HbS, HbC, or SC increases red cell
MCHC and contributes to pathology. C57Bl
mouse red cells (mRBC) and mRBC expressing
only HbA have little volume-stimulated K-CI
cotransport. In contrast, we previously reported
that mRBC expressing HbC have increased K-Cl
cotransport and MCHC. We report here that posi-
tively charged alpha-chains also stimulate K-ClI
cotransport in mRBC. Mice expressing alpha-
chain mutants were generated: alpha49
(HbSavaria, alpha49S> R, +1 positive charge vs
human alpha); alpha49-114, that expresses both
alpha49 and alphall4 (HbChiapas alphall4P>R,
+2); and alpha20-114 (that has no average charge
difference from human alpha). Mice were bred
with alpha-KO mice to produce mice expressing
various levels of mutant alpha and mouse globins.
We previously reported volume-stimulated K-CI
cotransport in C57Bl and HbAKO mice (that only
express HbA) as 2.0+0.9 and 2.4+1.7 mmol/L cells
x hr (FU) respectively. We found a similar value
(1.7£1.4 FU, N=9) in mRBC expressing either 32%
or 100% alpha20-114 (no charge difference from
human alpha) that was not statistically different
from C57 or HbAKO. mRBC expressing alpha49
at 44 or 100% had an average value of 10.8+2.4 FU,

N=9; similarly, mRBC expressing 48% alphal14-
49 averaged 8.5+1.3 FU, N=6; both of these differ
from alpha20-114 with a p value >10-7. These
results demonstrate that positively charged alpha-
chains cause an increase in K-Cl cotransport while
mutant alpha-chains without a charge difference
do not. Density gradients detected increased red
cell density relative to wild type mice (C57Bl) in
mice expressing alpha-globins with a positive
charge relative to human alpha. Advia measure-
ments demonstrated that mRBC without added
positive charge have normal MCHC and those
with added positive charge have increased
MCHC. These observations are consistent with
the significantly increased intracellular potassium
concentration found in alpha20-114 mRBC vs
alpha49 and alphal14-49 mRBC that had 1250+89
vs 111064 and 1050+103 mmol/ Kg Hb with
P>0.02 and 0.002, respectively. We conclude that a
positive charge in excess of that found on human
alpha plays a role in the acitvation of K-Cl co-
transport and leads to increased MCHC in mRBC.
In the presence of HbS, this effect results in mouse
red cells with properties similar to human SC
disease and prevents the birth of mice that are
fully knocked out despite the presence of anti-
sickling mutations. These observations could only
have been made by creating a mouse model and
imply that charge must also be considered when
anti-sickling globins are proposed.
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COMPREHENSIVE ALPHA- AND
BETA-THALASSEMIA GENOTYP-
ING BY MEANS OF REVERSE-
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Alpha- and beta-thalassemia (thal) are among the
most common inherited diseases throughout
Southeast Asia, India, the Middle East, parts of
Africa and the Mediterranean area. Mutations in
the beta-globin gene, or in one or both of the two
alpha-globin genes, are leading to structural ab-
normalities (e.g. sickle cell anemia) or to haemo-
globin imbalance due to the reduced synthesis or



complete absence of the respective globin chains.
Unlike the prevalence of point mutations in beta-
thal, the majority of alpha-thal alleles are derived
from single or double gene deletions. We have
developed reverse-hybridization assays (StripAs-
says) for the rapid and comprehensive genotyping
of alpha- and beta-thalassemia. The tests are
based on multiplex DNA amplification (including
gap-PCR) and hybridization to teststrips present-
ing a parallel array of allele-specific oligonucleo-
tide probes for each variant. The entire procedure
from blood sampling to the identification of muta-
tions requires less than 6 hours, and hybridiza-
tion/detection may be carried out manually or
essentially automated using existing instrumenta-
tion. The tests are simple and convenient, and
require very small amounts of samples, which is
of particular importance for prenatal diagnosis.
Although the spectrum of alpha- and beta-thal
mutations is known to be highly population-
specific, the broad range of variants covered by
the StripAssays should make them globally useful
diagnostic tools.
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IN PATIENTS WITH END STAGE
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RECOMBINANT ERYTHROPOI-
ETIN

2M Tobii, 'D Fareed, D Hoppensteadt, 'O Igbal, 'F Bal-
tasar, !C Patel, 'V Bansal, 3M Demir, 1J Fareed

1 Loyola University Medical Center, USA 2 Ege Univer-
sitesi Tip Fakiiltesi Hastanesi, 3 Trakya University
Medical School, TURKEY

End Stage Renal Disease (ESRD) manifests hema-
tologic, cardiovascular, inflammatory, and immu-
nologic dysfunctions. Erythropoietin deficiency is
present in ESRD leading to anemic states. ESRD
patients receive regular/repeated administration
of commercially available recombinant erythro-
poietin (r-E) (Epogen(r), Procrit(r)). Patients
treated with r-E have been known to develop
thrombotic complications during r-E therapy.
Antibodies to erythropoietin are generated in
some patients and lead to erythropoietic aplasia.
The mechanisms of the anti-erythropoietin anti-
body induced aplasia and reported hypercoagu-
lability state in patients treated with r-E are not
fully understood. Anticoagulant drugs such as
heparin are used to reduce the incidence of
thrombotic complications during r-E therapy. To

understand pathogenesis leading to hypercoagu-
lable state and its potential link with r-E treat-
ment, blood samples taken from a group of 60
patients with ESRD were drawn prior to initiation
of antithrombotic therapy. These patients on peri-
odic hemodialysis were administered r-E 6-8
weeks prior to blood drawn. Anti-erythropoietin
antibody titer, anti-phospholipid antibody (APA)
titer, CRP levels, fibrinopeptide-A (FPA), nitric
oxide (NO) levels, asymmetric 1,3-
dimethylarginine (ADMA) levels, and thrombin
activatable fibrinolytic inhibitor (TAFI) levels
were measured. Five of 60 patients (8.3%) showed
higher titers of anti-erythropoietin antibodies.
Three of 60 patients (5%) exhibited positive titers
of anti-phospholipid antibodies. Marked elevation
of the CRP, FPA, NO, ADMA, and TAFI levels
were noted in comparison to match controls. Pa-
tients with positive levels of anti-erythropoietin
antibody titer (3 to 5 folds) exhibited a simultane-
ous elevation of FPA, CRP and TAFI suggesting
the potential role of anti-erythropoietin antibody
in mediating these responses. These observations
indicate that ESRD patients treated with r-E are at
a higher risk of developing thrombotic complica-
tions. The upregulation of NO and ADMA in
these patients is suggestive of ongoing inflamma-
tory processes. Anticoagulants such as low mo-
lecular weight heparins may be useful in the
management of these patients.

Abstract: 111 Oral: 111

EVALUATION OF RETICULATED
AND ACTIVATED PLATELETS IN
SICKLE CELL DISEASE

1José Fernando Almeida Noronha, *Helena Zerlotti Wolf
Grotto, 'Fernando Ferreira Costa

1 School of Medical Sciences,State University of
Campinas, Sdo Paulo, BRASIL

Sickle cell disease (SCD) is considered a "hyperco-
agulable state". Several components of haemosta-
sis are altered, and an increase in the adherence of
sickle erythrocytes to vascular endothelium, me-
diated by adhesion receptor and other cellular
elements of the blood, contribute to the develop-
ment of vaso-occlusive crisis (VOC). Reticulated
platelets (RP) are newly formed platelets that
contain some rough endoplasmic reticulum and
mRNA. RP measurement has had considerable
clinical utility for monitoring thrombopoiesis and
platelet turnover. The present study was per-
formed to evaluate RP and their degree of activa-
tion in patients with SCD. Sixty-one adults with



SCD were studied: 22 in steady phase, 21 in
hemolitic crisis (HC) and 18 in VOC. Platelet
evaluation: platelet count, Mean Platelet Volume
(MPV), Platelet Distribution Width (PDW) and
Platelet Larger Cell Ratio (PLCR) were deter-
mined by the Sysmex XE-2100 (Sysmex Inc., Kobe,
Japan). RP were determined by flow cytometry in
platelet-rich plasma. Platelets were identified by
anti CD41-PeCy5 monoclonal antibody and RP
were stained for RNA with thiazole orange (TO).
Platelet activation was monitored using anti
CD62P- PE. The action of interleukin on throm-
bopoiesis was verified by determination of serum
IL-6 levels. Control group: thirty healthy subjects.
Results: In relation to control group it was ob-
served: the number of platelets was higher in SCD
patients; MPV and % of P-LCR were lower in
steady SCD patients. Those more numerous and
small size platelets in steady phase probably are
consequent to the lack of splenic sequestration
due to functional asplenia. The absolute number
of RP (TO+) and activated platelets (CDP62+)
were significantly higher (p< 0.005) in the three
phases of SCD when compared with control
group, but not among patient subgroups. Using
double fluorescence (anti-CD 62P-PE and TO) it
was possible to determine the absolute number of
activated RP. SCD patients presented higher
number of activated RP than controls (p< 0.0002).
Serum IL-6 levels were significantly higher in
SCD patients (HC and VOC subgroups higher
than steady phase) than in control group. It was
not observed correlation between IL-6 levels and
platelets parameters, suggesting that IL-6, al-
though significantly increased, does not have a
direct action on thrombopoiesis activity in SCD. It
was shown a significant correlation between
CD62P+ platelets and RP in percentage and abso-
lute numbers, suggesting that those youngest
platelets exhibit some activation degree. The in-
crease of RP in SCD indicates an elevated activa-
tion-dependent turnover of platelets. Those acti-
vated platelets release thrombospondin and fi-
bronectin, leading to further red cell adherence,
potentially enhancing the microvascular occlu-
sion. Patients with SCD present two factors,
among others, that contribute to adhesion of
sickle cells to endothelial cells: high number of
reticulocytes, particularly active in adhesion
mechanism, and young activated platelets. Our
data confirm that platelet activation, potentially
increased by activation from youngest platelets, is
present in SCD and suggest that elevated number
of activated RP participate in the cellular adhesion
process and in the occurrence of vasocclusive
episodes and of thrombosis. (Supported by
FAPESP no. 02/13801-7)
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CLINICAL AND LABORATORY
VALIDATION OF THE 2ND INTER-
NATIONAL STANDARD OF LOW
MOLECULAR WEIGHT HEPARIN
(IS 2003-01/608) IN THE ANTI-XA,
ANTI-IIA HEPTEST AND
PROTHROMBINASE INDUCED
CLOTTING (PICT) TESTS
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Fareed
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Background: Because of the relative insensitivity
of the global clot based assays such as the acti-
vated partial thromboplastin time (APTT), the low
molecular weight heparins (LMWHSs) are potency
evaluated/optimized in the anti-Xa (AXa) and
heptest. A new clot based assay namely,
prothrombin induced clotting time (PiCT) is sensi-
tive to the anticoagulant effects of LMWHSs and
related drugs. As the LMWHSs are standardized
using the anti-Xa methods, using the International
Standards, this study was designed to cross vali-
date the 2nd International Standard for
LMWHSs(NIBSC 01/608) in various assay meth-
ods. Methods: Commercially available LMWHs,
Dalteparin (D), Enoxaparin (E), Tinzaparin (T)
and the 1st International Standard (85/600) were
crossed referenced against the 2nd International
Standard (NIBSC 01/608) using an amidolytic
AXa method. Each of these LMWHs were com-
pared in the AXa, adjusted concentration range of
0-1.0 U/ml using the Heptest, AXa, Alla and
PiCT. In addition plasma samples from patients
receiving a LMWH, E for therapeutic and inter-
ventional purposes were measured using various
tests. Results: The AXa potency adjusted LMWHs
(D,E, and T) and 1st International Standard pro-
vided superimposable concentration curves in the
amidolytic AXa assays. However marked differ-
ences in the heptest and PiCT were noted. Major
differences were noted in the AIIA levels, even
between the two International standards. When
patients samples (n=75) from a therapeutic trial
(1.0 mg/kg BID/SC) were evaluated, assay based
differences were further amplified. The amido-
lytic AXa assay consistently measured higher AXa
levels. When the two standards were cross-
referenced with one another in different assays,
major differences were noted in the clot-based



assays. Even in the AXa assay at equivalent AXa
levels, differences were obvious. Conclusions:
These results suggest that both of the Interna-
tional Standards of LMWH are valid for only the
cross standardization of the AXa activities of
LMWHs. If any of the other methods were used,
significantly different results were obtained with
each of the individual LMWHs. Thus, the 2nd
International Standard should only be used for
amidolytic AXa assay for potency referencing
purposes. Moreover, the stated potency of the 2nd
Internation Standard may need to be readjusted
against the 1st Standard to obtain valid results.
These standards are of limited value in the clinical
monitoring of LMWHs. It is therefore proposed
that each of the LMWHSs should be cross refer-
enced by its own standard and the clinical moni-
toring of these drugs should only be carried out
utilizing the specific drug used in a given patient.
The PiCT test offers a global test which is capable
of monitoring the effects of all components of
heparins regardless of their affinity to serpines.
Moreover, the effect of TFPI released on clotting
processes is also measured. Thus, this test pro-
vides a physiologically relevant anticoagulant
index.
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ANTI-ADAMTS-13 IGG ANTIBODY
TITERS IN IDIOPATHIC TTP -
EVALUATION OF A RAPID DETEC-
TION METHOD (TECHNOZYM(r)
ADAMTS-13 INH ELISA)
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Kyrle, 3A. Weltermann, 3S. Eichinger, 4B.R. Binder
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ogy and Thrombosis Research, AUSTRIA

Objectives: The current study evaluates the suit-
ability of the TECHNOZYM(r) ADAMTS-13 INH
ELISA for the management of patients presenting
with symptoms of idiopathic thrombotic throm-
bocytopenic purpura (TTP). In up to 90% of these
patients the underlying deficiency of the von
Willebrand factor (vWF) cleaving protease
ADAMTSI13 is caused by autoantibodies. There-
fore, early diagnosis of these antibodies and con-
trol of plasma exchange therapy is essential. Ma-
terials and Methods: The TECHNOZYM(r)
ADAMTS-13 INH assay is based on a ELISA, de-
termining the binding of circulating antibodies to
immobilized recombinant ADAMTS-13. Results
can be obtained within ~ 2 hours and thus timely

enough to allow proper treatment in cases with
antibody induced TTP. This assay has intra- and
inter-assay variations of less than 7% and is linear
over a wide range of dilutions of samples contain-
ing high anti ADAMTS-13 antibodies (r > 0.99).
IgG antibody titers are obtained in arbitrary units
(@U/ml). Results: TECHNOZYM(r) ADAMTS-13
INH ELISA specifically measures IgG antibodies
directed against ADAMTS-13, because samples
from patients with non-ADAMTS-13 autoantibod-
ies such as Lupus patients or patients with in-
creased IgG levels (Gammopathies) have titers not
significantly different from healthy controls. In a
pilot study, patients with acute and non-acute
idiopathic TTP were tested. Both groups had sig-
nificantly higher titers of anti-ADAMTS-13 IgG
antibodies as com-pared to normal controls and
the antibody titer in acute TTP was higher than in
non-acute TTP. A second study to confirm these
data is presently ongoing. Conclusion: The
TECHNOZYM(r) ADAMTS-13 INH ELISA could
be a valuable tool to confirm the diagnosis of
idiopathic TTP as well as to control the course of
antibody depletion or reoccurrence of antibodies
against ADAMTS-13.
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ANTICARDIOLIPIN ANTIBODIES
IN CHILDREN WITH HELICO-
BACTER PYLORI INFECTION

'A. Emin Kiirekgi, 'Vural Kesik, *A. Avni Atay, 'S. Umit
Sarici, 'Vedat Okutan, 2Ali Inal, 2A. Emin Pekel, 3M. Ali
Ozgiiven, *Okan Ozcan

1 Giilhane Military Medical Academy, Department of
Pediatrics, 2 Department of Immunology, 3 Depart-
ment of Nuclear Medicine, Ankara, TURKEY

Anticardiolipin antibodies (aCL) are antibodies
directed against cardiolipin, which is a negative
charged phospholipid in the organism. Anticardi-
olipin antibodies were associated with thrombosis
and found to have an important role in the patho-
genesis of thrombosis associated with autoim-
mune diseases like systemic lupus erythematosus
and antiphospholipid syndrome. In addition, the
presence of aCL has been reported in some infec-
tious diseases, especially during the course of
viral infections. Helicobacter pylori (H. pylori) has
been reported as an etiological agent in chronic
gastritis, gastric and duodenal ulcers, gastric ma-
lignancies, and iron deficiency anemia with an
increasing prevalence in developing countries.
Recently, it has been suggested that H. pylori
infection may play a role in the pathogenesis of



some autoimmune diseases such as rheumatoid
arthritis, chronic thyroiditis, immune thrombocy-
topenic purpura, and antiphospholipid syndrome.
We investigated a possible relationship between
H. pylori infection and aCL and initially aimed to
determine the prevalence of anti-cardiolipin anti-
body positivity in children with H. pylori infec-
tion. This study was performed on 84 children (44
F/ 40 M) suffering from abdominal pain, ano-
rexia, nausea and/or vomiting and diagnosed to
have H. pylori infection on the basis of positive
stool soluble H. pylori antigen test and C14 urea
breath test. Serum levels of aCL IgG, IgA and IgM
were measured before and 30 days after the
treatment (clarithromycin + amoxicillin for 15
days and omeprazole 30 days). Pre-treatment aCL
IgG, IgA, and aCL IgM levels were significantly
higher than post-treat-ment and control values
(Table 1). No complication was observed in pa-
tients with high anticardiolipin antibodies. Al-
though aCLs were shown to constitute predisposi-
tion to thrombosis there was no clinical implica-
tion on children with H. pylori infection and high
titers of aCLs. However, the presence of H. pylori
infection should be considered in particular con-
ditions with aCLs. The effects of H. pylori infec-
tion are not limited to gastrointestinal system and
the onset of the systemic effects may extend to
childhood. Thus, the eradication of H. pylori in
children is exclusively important. In our particu-
lar experience, H. pylori was shown to cause aCL
positivity in children and eradication of H. pylori
provides the disappearance of these antibodies.
Early and late clinical importance of these find-
ings should be investigated in further large-scale
studies.
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PREVENTION OF RECURRENT
MISCARRIAGE SYNDROME WITH
LOW MW HEPARIN AND DETEC-
TION OF ACQUIRED AND HE-
REDITARY COAGULANT DEFECTS
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Thrombotic occlusion of placental vessels, both
venous and arterial, affects fetal nutrition and
viability leading to fetal miscarriage. The throm-
botic defects associated with fetal wastage are
thought to result from thrombosis of early placen-
tal vessels. Peak fetal wastage occurs mainly in
the first trimester, but some cases also occur in the
second and third t rimesters. The object of this
paper is to present the results of the low MW
heparin treatment of pregnant women with his-
tory of at least two fetal miscarriages, and the
investigation in these patients of its association
with anti-phospholipid syndrome or congenital
deficiencies of blood coagulation proteins that
could explain fetal wastage. MATERIALS AND
METHODS: Sixty eight (68) pregnant women
with diagnosis of recurrent miscarriage were
studied. The patients were followed with daily
fetal activity chart starting at week 28, biophysical
profile and Doppler flow of the umbilical artery at
week 32, 34, 36, and 38, and delivery at discretion
of the obstetrician. The following tests were per-
formed: hematology, prothrombin time, PTT,
thrombin time, fibrinogen level, lupus anticoagu-
lant determination, antinuclear antibodies, anti-
DNA antibodies, VDRL, anticardiolipin antibody
(IgG and IgM), antiphospholipid antibodies, de-
termination of protein S and protein C antigenic
and coagulant, plasminogen levels, antithrombin
levels. The patients were treated with aspirin (100
mg daily), low weight heparin (40 mg subcutane-
ously or 5000 U per day), prenatal vitamins, iron,
and folic acid. RESULTS: All patients had a viable
fetus except one patient with associated HELLP
syndrome, and two patients who received treat-
ment only for two months and one month, respec-
tively. The following abnormalities were found
(19% of patients): antinuclear antibodies and anti-
DNA antibodies (2 patients), only antinuclear
antibodies (1 patient), antinuclear antibodies and
antiphospholipid antibodies (2 patients), antinu-
clear antibodies and anticardiolipins (2 patients),
protein C deficiency (3 patients), proteins C and S
deficiency (1 patient). CONCLUSION. This study
shows that the recurrent miscarriage syndrome
may be associated with acquired or congenital
hemostatic defects and the use of low molecular
heparin and aspirin during pregnancy in women
with history of recurrent mis-car-riages prevent
fetal wastage probably due to prevention of
thrombosis in placental vessels.
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INCORRECT USE OF THROMBO-
PROPHYLAXIS FOR VENOUS



THROMBOEMBOLISM: RESULTS
OF A MULTICENTRIC, OBSERVA-
TIONAL AND CROSS-SEC-TIONAL
STUDY IN BRAZIL

1Bruno Caramelli, 3Daniel Deheinzelin, !Daniela Calder-
aro, 4Arnaldo Hernandes, 5Winston Bonetti Yoshida,
4Walter Campos Jr, 4Alfesio Braga, 2Maristela
Monachini, 5Francisco Maffei, 4Milton de Arruda Mar-
tins

1 Heart Institute, University of Sao Paulo Medical
School, 2 Intensive Care Unit, Hospital Sirio Libanés, 3
Hospital do Cancer ACCamargo, 4 Hospital das Clini-
cas, University of Sao Paulo, 5 Hospital das Clinicas
Faculdade de Medicina de Botucatu, BRASIL

Inroduction: Although effective strategies for the
prevention of venous thromboembolism (VTE)
are widely available, a significant number of pa-
tients still develop VTE because appropriate
thromboprophylaxis is not correctly prescribed.
We conduced this study to estimate the risk pro-
file for VIE and the employment of adequate
thromboprophylaxis procedures in patients ad-
mitted to hospitals in the State of Sdo Paulo, Bra-
zil. Methods: Four hospitals were included in this
study. Data on risk factors for VTE and prescrip-
tion of pharmacological and non-pharmacological
thromboprophylaxis were collected from 1454
randomly chosen patients (589 surgical and 865
clinical). Case report forms were filled according
to medical and nursing records. Physicians were
unaware of the survey. Three risk assessment
models were used: American College of Chest
Physicians (ACCP) Guidelines, Caprini score and
the International Union of Angiololy Consensus
Statement (IUAS). The ACCP score classifies VTE
risk in surgical patients and the others classify
VTE risk in surgical and clinical patients. Contin-
gency tables were built presenting the joined dis-
tribution of the risk score and the prescription of
any pharmacological and non-pharmacological
thromboprophylaxis (yes or no). Results: Accord-
ing to the Caprini score, 57% of the patients were
at the highest risk for VIE, and 29% of these pa-
tients were not prescribed any thromboprophy-
laxis. Considering ACCP and the IUAS, 37% and
29% of the patients under moderate, high or high-
est risk did not receive prescription of thrombo-
prophylaxis, respectively. In contrast, 26.8% and
42.3% of the patients at low risk of VTE according
to Caprini and IUAS, respectively, were receiving
thromboprophylaxis with either unfractioned or
low-molecular-weight heparins. Conclusion: De-
spite the existence of several guidelines, adequate
thromboprophylaxis is not correctly prescribed:
high risk patients are undertreated and low risk
patients are overtreated. This situation determines

11

a necessity to review its reasons to ensure that
patients receive the care they need.

Abstract: 117 Oral: 117

ASPIRIN RESISTANCE FRE-
QUENCY: A PROSPECTIVE STUDY
OF 175 HEALTHY MALES
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Aspirin is the cornerstone of antiplatelet therapy
in cardiovascular medicine today. However, aspi-
rin has been shown to have variable antiplatelet
activity in individual platelets. Previous studies
have estimated that 5% and 45% of the population
do not achieve an adequate antiplatelet effect
from aspirin. This led us to prospectively evaluate
the frequency of aspirin resistance among healthy
males. A total of 175 participants who were > 19
years old and taking 100 mg of aspirin >7 days
were investigated. Demographic information (age
and cardiac risk factors; tobacca use, obesity, hy-
perlipidemia, family history of coronary arter
disease) and laboratory data (blood count, eryth-
rocyte sedimentation rate, fasting glucose and
lipids) were collected. Aspirin resistance was de-
tected by optical platelet aggregometry, a widely
accepted method by using adenosine diphos-
phate(ADP) and arachidonic acid (AA). Aspirin
resistance was defined as a mean aggregation of >
64% with 5 micromole ADP and a mean aggrega-
tion of >20% with 0.5 mg/ml. Aspirin semire-
sponders were defined as meeting one, but not
both of the above criteria. 28% of the participants
were aspirin-resistant, 62 % were aspirin-
semiresponder and 10%  were  aspirin-
sensitive.The aspirin-resistant individuals were
older than the semiresponders (p< 0.01), had
higher erytrocyte sedimentation rate than the
semiresponders (p< 0.01) and sensitive individu-
als (p<0.05) and had higher platelet count than the
semiresponders (p< 0.05).There were no signifi-
cant differences between the groups when com-
paring tobacca use, obesity, family history of
coronary arter disease as well as levels of hemo-
globin, leucocyte, serum tryglyceride, HDL-
choles-terol and glucose. Aspirin resistance is an
important and real clinical diagnosis. Our study
demonstrates it to be particularly important given
the high frequency of aspirin resistance in our
study population. The availability of safe, alterna-
tive long-term antiplatelet agents makes screening



for aspirin resistance, especially in cardiovascular
and cerebral patients.
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ARE THE BLOOD PRODUCTS SAFE
AS YOU EXPECT-ED-
EXPERIENCES IN JAPAN
CLEARLY INDICATE THE NEEDS
FOR PATHOGEN INACTIVATION
RATHER THAN LIMITED KNOWN
PATHOGEN TESTING
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Background: The safety of the blood supply has
been improved greatly since the implementation
of donor screening and tests for known viruses
such as HIV, HBV, HCV, and HTLV. Despite im-
proved serological tests and the introduction of
Nucleic Acid Test (NAT), there is still a risk of
disease transmission through blood transfusions.
The recent report of transfusion-transmitted HIV,
HBV and HCV infection in Japan even after
screening by NAT highlighted the vulnerability of
today's blood supply. The risk of transfusion-
transmitted disease (TTD) is of particular concern
because of the need for safety in the supportive
care for patients that are immunocompromised.
Aim: There were many suspected cases of TTD,
which cannot be confirmed by blood products. In
Japan, Japan Red Cross (JRC) archived 5 ml blood
at each donation and stored frozen for 10 years.
When any suspect case occurs, JRC can trace the
blood product to the donor and confirm whether
the disease is transmitted by blood transfusions.
JRC followed these cases. To evaluate the im-
provement of test method, these cases were com-
pared with serological test, mini-pool NAT and
single NAT. Results: There were significant im-
provements regarding post transfusion hepatitis
(PTH) since 1964. PTH was reduced from 51% to
16% by using only volunteer donors, to 14% with
introduction of HBV serological test, and to 2.1%
with introduction of HCV serological test. With an
improved antibody assay, HCVADb2/HBcAb
combination, PTH was lowered to 0.5%. Many
cases of PTH were still reported. In 1999, JRC
introduced NAT for HBV, HCV and HIV as well
as HTLV I/II. Because of the 100-fold increase in
test sensitivity, NAT was thought to be the best
method to improve the safety of blood products.
However, after introduction of NAT for
HBV/HCV and HIV, there were over 100 cases/
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year for HBV and HCV and more than 10 cases of
HIV through transfusion of NAT-negative blood.
A recent case in Japan revealed that there are HBV
carriers whose viral load is less than 40 copies, a
level capable of inducing disease in transfusion
recipients but can not be detected by even single
donor NAT. This donor donated over 12 times
and transmitted HBV to 8 transfusion recipients.
Conclusions: With increased travel around the
world and the lack of routine tests for emerging
and migrating pathogens, more and more donors
are being deferred, resulting in a significant im-
pact on the donor population. We believe that it is
time to change our paradigm from pathogen de-
tection to pathogen inactivation. With pathogen
inactivation one will not need to keep adding new
tests whenever a new pathogen comes along that
posts a risk to the blood supply. With pathogen
inactivation the risk of bacteria contamination at
the time of harvest can also be eliminated. Several
pathogen inactivation technologies are under
development for blood products. Intercept blood
system is the only system that can inactivate
pathogens in platelet, plasma and red cells.
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ALLOGENEIC LEUKOCYTES IN
BLOOD TRANSFUSIONS IN-
CREASE POSTOPERATIVE DEATH
AFTER CARDIAC SURGERY DUE
TO INFECTIONS
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BACKGROUND Leukocytes in allogeneic blood
transfusions are believed to be the cause of im-
munomodulatory events. In two randomized
controlled trials comparing standard, packed cells
(PC) with leukocyte-depleted erythrocytes (LD),
there was a dose-dependent and significant dif-
ference in favor of LD on the incidence of infec-
tions and mortality in patients undergoing cardiac
surgery. AIMS To study the mechanism of in-
creased mortality after cardiac surgery, we per-
formed an extended analysis of data from these
two randomised controlled trails. METHODS
Patients in two unviversity hospitals in the Neth-
erlands undergoing cardiac surgery were ran-
domised to receive PC or LD, when transfusion
was needed. The patients were followed for 60
days. The endpoints of this study were: onsewt of



infections, type of infections, cultured micro-
organisms, causes of deaths and survival of pa-
tients with and without infections. RESULTS Of
1103 patients randomized patients (PC: 551 versus
LD: 552), 1024 patients (92.8%) received one or
more transfusions. Postoperative infections were
significantly lower in the LD group (PC: 33.8 %
versus LD: 23.7%, Odds ratio [OR]:1.64, 95% con-
fidence interval [CI]:1.26-2.13, p<0.01). Although
cultured micro-organisms and the type of the
infections were similar in both randomization
arms. In particular late onset infections were in-
creased in the PC group. Dose-related with the
number of transfusions, mortality was lower in
the LD group (PC: 9.3% versus LD:5.4%, OR:1.78,
95%  CL:1.11-2.83, p=0.02). Multiple-organ-
dysfunction-syndrome (MODS) combined with
infections was the most important cause for the
difference in survival between PC and LD. CON-
CLUSIONS This study shows a dose-dependent
deleterious effect of leukocytes in erythrocyte
transfusions during cardiac surgery leading to
more postoperative infections and a higher mor-
tality rate due to infections associated with
MODS. These results suggest that donor leuko-
cytes have a longstanding effect and are relevant
for the complications and outcome after cardiac
surgery.
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RANTES AND TRANSFORMING
GROWTH FACTOR B1 IN PLATE-
LET CONCENTRATES AS PREDIC-
TORS OF FEBRILE NON HEMO-
LYTIC TRANSFUSION REACTIONS
IN CHILDREN
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Platelet-derived biologic response modifiers
(BRMs) including transforming growth factor 31
(TGF-£1) and regulated upon activation, normal
T-cells expressed and presumably secreted
(RANTES) accumulate in platelets components
during storage because of platelet activation and
they may play a causative role in febrile non -
hemolytic transfusion reactions
(FNHTRs).OBJECTIVES:To study the levels of
RANTES and TGF-81 accumulation in platelet
(PLT) units and relation to in-vivo development
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of FNHTRs in transfused patients as well as their
relation to the duration of platelet storage, use of
leukofilters and type of platelet prepara-
tion.STUDY DESIGN: The study included 60 pa-
tients attending the Pediatric Hematology/Oncol-
ogy Unit,Children’s Hospital, Ain Shams Univer-
sity, Cairo, Egypt.The patients were receiving
platelet concentrates for hematological diseases:31
oncological patients and 29 non-oncological pa-
tients.Pre-transfusion  investigations included
blood grouping,complete blood count (CBC),as
well as investigations to exclude sepsis and pe-
ripheral platelet destruction. Post transfusion
follow up was done for 24 hours with calculation
of platelet increment and corrected platelet count
increment (CCI).Chemokine levels were assessed
in transfused platelet units using the commercial
enzyme-linked immunosorbant assay kits sup-
plied from Diaclone Re-
search,France. RESULTS:FNHTRs developed in 17
out of 60 transfused patients. Corrected platelet
increment (CCI) was significantly higher in single
donor compared to random donor PCs (P<
0.01),and CCI was significantly lower in patients
who had FNHTRs compared to those who did not
have reactions (P< 0.05). CCl was signicantly
higher in non-oncological compared to oncologi-
cal cases (P< 0.01).The levels of RANTES and
TGF-$81 in platelets concentrates (PCs) were sig-
nificantly increased in patients who developed
FNHTRs compared to patients who did not have
FNHTRs (P< 0.05, for both). Leukofiltration has
significantly reduced the levels of TGF- 81 (P<
0.05) but the levels of RANTES did not reach a
significant reduction.The levels of both chemoki-
nes increased with storage duration, however the
levels of RANTES were significantly correlated to
the duration of storage (r=0.881, P< 0.05),while
TGEF-f1 was not correlated.There was significant
correlation between both RANTES and TGF- £f1 in
PCs and the PLT counts in PCs (r=0.250, P< 0.05
and r=0.324, P< 0.05,respectively).There was sig-
nificant correlation between levels of both
RANTES and TGF-£1 in PCs and the corrected
platelet increment (r=0.471, P< 0.05 and r=0.256,
P< 0.05respectively).There was no correlation
between levels of RANTES and TGF-£f1 in PCs
(r=0.035,P>0.05). CONCLUSION:RANTES and
TGF-81 may play a key role in the pathogenesis of
FNHTRs, leukofiltration might be useful for re-
ducing their levels.In addition, single donor plate-
lets should be encouraged for use.
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MEMBRANE PROTEIN ALTERA-
TIONS IN CPDA-PRE-SERVED RED
BLOOD CELLS

tAnastasios Kriebardis, tMarianna Antonelou, 2Effrosini
Economou-Petersen, 2Konstantinos Stamoulis, Lukas
Margaritis, Issidora Papassideri

1 University of Athens, Faculty of Biology, 2 National
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GREECE

Background: Several kinds of RBC anticoagulant-
preservative solutions have been designed, in
order to achieve increased cell viability for trans-
fusion. Among them, the CPDA anticoagulant
solution (composed of sodium citrate, citric acid,
dextrose, monobasic sodium phosphate and ade-
nine) has been employed worldwide. Red cells
maintained in CPDA are viable for transfusion for
up to 35 days after collection, because theretofore
the RBC metabolism and the membrane keep
satisfactory activity and integrity levels. Aims:
The determination of the protein composition of
RBC membrane in CPDA-pre-served cells in the
course of transfusion period storage. The altera-
tions that may be found would be utilized in sub-
sequent studies for the optimizing of blood bank
cells viability and transfusion effectiveness. Meth-
ods: RBC concentrates from five males eligible
blood donors were prepared according to the
standard operating procedures. Each RBC unit
was followed up during the storage period of 35
days and shortly afterwards (samples prepared
from days 2, 4, 8, 10, 17, 23, 28, 35 and 43 after
collection day 0). The RBC ghosts of days 0-2 of
these units, in addition to freshly prepared ghosts
from 10 healthy subjects, were used as controls.
Total ghosts and membrane skeletons were ana-
lyzed by SDS-PAGE densitometry and im-
munoblotted against a variety of erythroid-
specific antibodies. Results: Disturbed electropho-
retic ghost patterns were found in several RBC
samples during CPDA preservation. Spectrin was
present at the lowest normal levels during stor-
age. The previously reported first storage days
"cell shock", was found to be coupled with defi-
ciencies in proteins band 3 and ankyrins, a varia-
tion which is subsequently regularized by day 17.
The first days of storage the ghosts were also fea-
tured by a pathological increase of bound hemo-
globin that followed a slight decline during the
middling storage days, before it was picked up
again on the way to the expiration day. The pro-
tein band 8 principally follows the fluctuations of
membrane-bound hemoglobin during the storage
period. By immunoblotting, several HbA-positive
aberrant bands represented globin multimers and
probable cross-linkings with other membrane
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proteins like spectrin and actin were revealed. The
membrane skeletons were also characterized by
hemoglobin binding above the normal range,
especially the fourth day and the days 23 to 43,
aberrant zones and tryptic peptides of spectrin.
Conclusions: We conclude that the protein altera-
tions of RBC membrane during the first days of
banking in CPDA are associated with the sphero-
cytosis-type physiological and morphological
transformation that those cells undergo. Deficien-
cies of ankyrin or band 3 underlie the majority of
hereditary spherocytosis cases. The augmentation
of membrane and skeleton bound hemoglobin
along with the other protein aberrations, are pos-
sibly indicative of membrane defects that signify
the middling storage days in CPDA as more effi-
cient for transfusion against the very first or final
ones. This study was supported by the "Em-
pirikion Foundation" and the Special Account for
Research Grants of the University of Athens to L
S. Papassideri.
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INACTIVATION OF VIRUSES, BAC-
TERIA, PROTOZOA, AND LEUKO-
CYTES IN PLATELETS AND
PLASMA USING COMPOUNDS
TARGETED TO NUCLEIC ACID

1John Hearst, 2Lily Lin, 2Laurence Corash
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Background: Collection of blood during the win-
dow period is likely the most important source of
residual HIV infections. Recent findings add un-
certainty to the true beginning of infectious vire-
mia in HIV infection, which may precede ramp-
up viremia by several weeks and may extend back
close to the time of exposure, causing theoretic
concern that infectious blood donations may es-
cape detection by currently used screening algo-
rithms. Neither the minipool nor the individual
donation NAT has reliable sensitivity in the range
of 1 to 10 copies/mL and thus would not consis-
tently detect the low HIV concentrations associ-
ated with pre-ramp-up phase viremia. Pathogen
inactivation methods seem to offer the best chance
to counter the small theoretic risk of HIV trans-
mission during the very early period of the infec-
tion. Methods: The INTERCEPT Blood System
using amotosalen (150 micromoles/L) with acti-
vation by 3 J/sq cm long wavelength ultraviolet
light (UVA, 320-400 nm) was developed to inacti-
vate pathogens and nucleated cells in platelet



concentrates and plasma components. Integral
disposable kits have been developed that allow
the treatment of therapeutic doses of platelet and
plasma components. Results: The amotosalen and
UVA process inactivates high titers (4 to >6 logs)
of enveloped (e.g., HIV-1/2, HBV, HCV, CMV,
HTLV-I/II, WNV, SARS-HCoV) and non-envel-
oped (e.g., Human adenovirus 5, Parvo B19, Blue-
tongue) viruses, gram-positive bacteria (e.g.,
Staphylococcus  epidermidis,  Staphylococcus
aureus, Streptococcus pyogenes, vegetative Bacil-
lus cereus, Propionibacterium acnes, Clostridium
perfringens), gram-negative bacteria (e.g. Es-
cherichia coli, Serratia marcescens, Klebsiella
pneumoniae, Pseudomonas aeruginosa, Yersinia
enterocolitica) and spirochetes (e.g., Treponema
pallidum, Borrelia burdorferi), as well as protozoa
(e.g., Trypanosoma cruzi, Plasmodium falcipa-
rum). Compared to inactivation of infectious
pathogens, leukocytes are more sensitive to inac-
tivation by this process. The formation of amoto-
salen-induced nucleic acid adducts results in in-
hibition of cellular proliferation and cytokine syn-
thesis. Conclusions: While pathogen inactivation
for plasma fractionation has been implemented
for over 20 years, implementation for blood com-
ponents is still not in practice today. The INTER-
CEPT Blood System inactivates contaminating
pathogens and leukocytes in platelet and plasma
components, thus potentially offers a one-step
process that could increase the safety of platelet
and plasma transfusions with respect to preven-
tion of transfusion-transmit-ted diseases as well as
reduction of transfusion reactions and transfu-
sion-associated graft-versus-host disease.
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TRANSFUSION NEED INDICATORS
IN MYELODYSPLASTIC PATIENTS:
RETROSPECTIVE ANALYSIS ON 55
PATIENTS

1Giulio Giordano, 2Gina Zini, 2Giuseppe Leone,
Vincenzo Fraticelli, Cristiana Gasbarrino, 2Bianca
Maria Ricerca, Sergio Storti

1 UCSC Hematology, 2 UCSC Hematology, ITALY

Background In myelodisplastic syndromes (MDS)
anaemia level is imputable to blastic bone marrow
infiltration and ineffective hemopoiesis. Hemo-
globin concentration is frequently used in MDS
prognostic assessment systems. Trasfusional need,
depending from patient’s clinical conditions and
hemoglobin level, is indirectly but quite accu-
rately related to myelodysplastic pathology prog-
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nosis. Aims We try to identify transfusion need
indicators in dysplastic hemopoiesis. With this
purpose we used various laboratory parameters
well-known as MDS prognostic factors or new
parameters not formerly considered for this aim.
Methods We reviewed 55 MDS patients followed
at our day-hospital. Median follow-up was 10
months (range 3-12 months). Thirtythree patients
were male and 22 female. Male to female ratio
was 1,9. Median age was 74 years (range 36-84).
Eighteen patients were affected by refractory
anaemia, 7 by refractory anaemia with ring
sideroblasts, 24 by refractory anaemia with blasts
excess, 6 by chronic myelomonocytic leukemia
with poor myeloproliferation and prevalent dis-
plastic trait. Thirtynine patients received blood
transfusion and 13 platelets transfusion.We calcu-
late mean monthly transfusion need for each pa-
tient. Complete blood count, reticulocyte count,
immature reticulocyte fraction (IRF) were per-
formed by ADVIA 120(r) (BAYER, Diagnostic
Division, Tarrytow, NY) and ABBOTT CELL DYN
4000(r) (Abbott Diagnostics, Santa Clara, Ca), and
reticulocyte fractions were performed by ADVIA
120(r) (BAYER, Diagnostic Division, Tarrytow,
NY). Correlation between tested parameters and
transfusion need was performed by Pearson's r
test and R2 test. Results We found that IRF (r-
0.74), intermediate fluorescence reticulocyte frac-
tion (MFR, r-0.81) and high percentage of bone
marrow eosinophils (r-0.59) correlate with a higer
effective hemopoiesis and with a lower erythro-
cyte transfusion need. High value of circulating
erythroblasts correlate with high platelets (r+0.56)
and red blood cells (r+0.68) transfusion need, but
high medullary erythroblasts percentage correlate
only with an high red cell transfusion need
(r+0.68). Summary/conclusions It's intresting to
remark how, in our study, hig levels of circulating
IRF and MRF correlate with high medullary eosi-
nophils percentage and with low number of bone
marrow erythroblasts. This may suggest that IRF
and MRF correlate with a greater effective
erythropoiesis. All mentioned parameters are
normally present in common MDS follow-up tests
and easy and not expensive to perform. Above
mentioned indicators may be employed to: 1)
correlate identified indicators with patients sur-
vival; 2) identify patients with greater transfusion
need; 3) stratify patients in homogeneous groups
which can be submitted to different therapy regi-
mens (supportive, differentiative, cytotoxic); 4)
monitor response to therapy. Evolution of this
study is to verify validity of these indicators on a
larger population of dysplastic patients.
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GENE EXPRESSION OF HEPCIDIN
AND OTHER GENES INVOLVED IN
IRON METABOLISM IN MICE
WITH INHIBITED OR STIMU-
LATED ERYTHROPOIESIS AND
HEMOLYSIS

'Martin Vokurka, 1Jan Krijt, *Zdenka Jiraskova,
Emanuel Necas

ICharles University in Prague, First Faculty of Medi-
cine, Department of Pathophysiology, CZECH REPUB-
LIC

Hepcidin, a peptide hormone produced in the
liver, is a key regulator of iron kinetics in the or-
ganism. Control of hepcidin production and
mechanism of its action were only partially eluci-
dated. Transferrin saturation and cooperation of
the both transferrin receptors, HFE and hemoju-
velin in the hepatocyte were proposed to play a
role in hepcidin gene expression. The iron ex-
porter ferroportin was shown to be the target of
hepcidin action, being internalized and degraded
after hepcidin binding. We have compared ex-
pression of several genes involved in iron kinetics
in the mouse liver using quantitative polymerase
chain reaction. The expression of hepcidin, hemo-
juvelin, DMT1, ferroportin, ferritin, frataxin,
transferrin receptors 1 and 2 was studied. A sub-
lethal irradiation was used to suppress erythro-
poiesis and inhibit iron recycling. This was com-
bined with hemolysis induced by phenylhydra-
zine to further increase the amount of iron that
had to be relocated to iron stores. In opposite, iron
was mobilized from the stores for hemoglobin
synthesis after stimulation of the erythropoiesis
by erythropoietin. Further disturbances of iron
kinetics were induced by red blood cell transfu-
sions. Expression of hepcidin showed expected
responses to disturbed iron kinetics and in this
respect hepcidin was used as a reference gene.
Surprisingly, other genes involved in iron kinetics
responded to the experimental manipulations
very little or not at all. Obviously, the iron kinetics
and the iron status of the hepatocytes are very
differently transmitted to transcriptional or post-
transcriptional control of mRNAs levels of the
studied genes.
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RANDOMISED PROSPECTIVE 1-
YEAR STUDY OF DAILY DE-
FERIPRONE PLUS TWICE
WEEKLY DESFERRIOXAMINE

COMPARED WITH SINGLE AGENT
DEFERIPRONE IN THALASSAE-
MIA MAJOR
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Yiice, 4Emrah Kiling
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The efficacy of combination treatment with de-
feriprone (L1) and desferrioxamine (DFO) at re-
ducing liver iron concentration (LIC) and serum
ferritin has been compared with the single agent
treatment of deferiprone in a randomised pro-
spective 1-year study. As control arm, patients
treated with single agent desferrioxamine were
included in the comparison, partly without ran-
domisation. A total of 36 patients with thalassae-
mia major were included, i.e. 12 patients into one
of the following 3 arms; L1 (LIPOMED AG, Swit-
zerland) was given at a daily dose of 75 mg/kg
either in combination with DFO (40-50 mg/ kg
twice weekly) or as single agent and patients reg-
istered in the DFO control arm received 40-50
mg/kg s.c. DFO 5 days a week. All patients had
been treated with DFO prior to the study. The
baseline serum ferritin and LIC values of the pa-
tients ranged between 917-10 859 pg/L and 5.0-
53.4 mg/g d.w., respectively, indicating that com-
pliance to DFO was not uniform within the study
cohort of patients. Serum ferritin (SF) was meas-
ured at 3-monthly intervals and LIC by biopsy
prior to study start and after 1 year. The average
urinary iron excretion (UIE) of all measurements
during the study (W1, W12, W26, W38 and Wb54)
was calculated. The patients’ compliance and
tolerance were also compared at 3-monthly inter-
vals within the three regimens. In total, four pa-
tients (all treated in the combination arm)
dropped out from the study: two patients had
withdrawn from their informed consent, one died
from arrhythmia induced heart failure just at the
beginning of the study, and one developed
agranulocytosis at week 26. Compliance with all
chelation regimens was excellent in every patient
during the study including the DFO arm. The
mean UIE was more than two-fold higher with
the simultaneous administration of both drugs
compared with the single administration of L1 (Z
-4.83, p=0.0001). The mean UIE was significantly
higher in the L1 single agent arm compared to the
DFO control arm (Z -3.56, p=0.0001). The majority
of patients in all treatment arms showed a clear
decrease in serum ferritin after one year (Table 1).
LIC fell significantly by 43% in the DFO control
group, by 32% in the combination arm and by 7%



in the L1 alone arm after one year of study treat-
ment (Table 1). The decrease in LIC was achieved
in higher percentage of patients in the combined
arm compared with L1 single agent arm (87.0% v
41.7%). This study shows that the treatment arms
including DFO were superior in reducing liver
iron if compared to the L1 single agent arm. LIC
can be efficiently reduced by the combination
regimen of oral L1 at 75 mg/kg/day (in 3 divided
doses) and 40-50 mg/kg DFO s.c. twice weekly
(12-hour infusion during night).

Oral

DEFERIPRONE OR DEFEROXAM-
INE VERSUS COMBINATION
THERAPY IN PATIENTS WITH
THALASSEMIA MAJOR: A CASE
STUDY IN TATIWAN

1Ching-Tien Peng, *Kang-Hsi Wu, 2Chao-Ping Yang,
3Lin-Yen Wang, 4Ren-Chin Jang, 5Chih-Cheng Hsiao

1 China Medical University Hospital, 2 Chang-Gung
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BACKGROUND: Deferiprone (L1) has been sug-
gested as an effective oral chelation therapy for
regular transfusion thalassemia major patients. To
assess its clinical efficacy, we compared L1 and
Deferoxamine (DFO) alone, and L1 combined
with DFO from multicenter experiences in Tai-
wan. The purpose of this study was to test the
efficacy either of L1 or DFO alone, or combination
use, and also monitor the safety of L1. MATERI-
ALS AND METHODS: From April 1999 to De-
cember 2004, 114 thalassemic patients from 5
treatment centers were enrolled in this program.
L1 at the standard dose of 75mg/kg was given to
57 patients. The mean administered dose of L1
was 72.5mg/kg body weight divided into three
doses per day. DFO at the standard dose 30-
50mg/kg/day at least 5 days/week was given to
26 patients, and the mean DFO dose was
46.5mg/kg/day more than 5 days/week. Com-
bined therapy of daily L1 with subcutaneous DFO
was given 2 to 6 days each week to the other 31
patients. The mean administered dose of DFO
was 45.7mg/ kg body weight 2 to 6 days per week,
and the mean L1 dose was 71.5mg/kg/day di-
vided into 3 doses per day. Clinical and labora-
tory examinations were performed regularly
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throughout the study. The therapeutic efficacy
and potential side effects on cardiac and/or he-
patic systems of these patients were assessed by
left ventricular ejection fraction, T2-weighted
magnetic resonance imaging (T2-MRI), biochemi-
cal parameters and liver biopsies. RESULTS: Most
patients tolerated oral L1 well. No significant liver
function impairment, neutropenia or arthropathy
ever occurred. Only one patient was found to
have transient leukopenia (he had a coincidental
virus infection at that time) 3 patients had tempo-
rary GI upset but no one required discontinuation
of L1. The serum ferritin levels reduced signifi-
cantly in 3 of 5 groups (P<0.01 each). The com-
bined therapy group witnessed a more significant
ferritin decrease than the L1 alone or DFO alone
groups and hepatic function improved or stabi-
lized notably. Besides a decrease of iron, no
marked pathohistological changes were observed
in the liver biopsies. GPT had a decreasing trend
in 3 subgroups of L1 & combination therapy
group, however there was no stastic significance.
Cardiac studies showed a marked recovery of
signal intensity in the heart T2-MRI and increased
LVEF, indicating a significant reduction of iron
load in the heart in L1 use and in over 40 -month
combination therapy groups. CONCLUSIONS:
We collected data from these 114 patients with
BACKGROUND: Deferiprone (L1) has been sug-
gested as an effective oral chelation therapy for
regular transfusion thalassemia major patients. To
assess its clinical efficacy, we compared L1 and
Deferoxamine (DFO) alone, and L1 combined
with DFO from multicenter experiences in Tai-
wan. The purpose of this study was to test the
efficacy either of L1 or DFO alone, or combination
use, and also monitor the safety of L1. MATERI-
ALS AND METHODS: From April 1999 to De-
cember 2004, 114 thalassemic patients from 5
treatment centers were enrolled in this program.
L1 at the standard dose of 75mg/kg was given to
57 patients. The mean administered dose of L1
was 72.5mg/kg body weight divided into three
doses per day. DFO at the standard dose 30-
50mg/kg/day at least 5 days/week was given to
26 patients, and the mean DFO dose was
46.5mg/kg/day more than 5 days/week. Com-
bined therapy of daily L1 with subcutaneous DFO
was given 2 to 6 days each week to the other 31
patients. The mean administered dose of DFO
was 45.7mg/kg body weight 2 to 6 days per week,
and the me
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PRENATAL DIAGNOSIS BEFORE
TERMINATING AN E BETA-
THALASSEMIA FETUS: FETAL
DNA ANALYSIS TO RULE OUT
BETA -28(A->G)/BETA E-
THALASSEMIA
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angnon, 4Suon Chinansamit, ‘Charoon Jetsrisuparb
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Background: Thalassemias represent a serious
public health concern and in some countries to
introduce abortion in the severe forms, including
the E beta form, is justified. And, though, E beta-
thalassemia is a thalassemia intermedia, its
symptoms can range from a mild to severe dis-
ease. Specifically, the interaction of the beta+ and
beta E alleles result in mild manifestations, how-
ever, the evidence is limited and other non-
genetic factors may also affect the clinical expres-
sion. Aims: To identify the factors contributing to
the severity of E beta-thalassemia, from a mild to
severe form, with the intention to avoid unneces-
sary abortion in a mild thalassemia. Methods:
Genotype and phenotype of E beta-thalassemia in
pediatric patients at the Department of Pediatrics,
Faculty of Medicine, Khon Kaen University and at
Khon Kaen Regional Hospital between March
2003 and 2005 were studied. The clinical severity
was classified as severe or non-severe E beta-
thalassemia according to Ho's criteria. Results: A
total of 136 E beta-thalassemia patients were in-
cluded (67 males, 69 females; mean age +/- SD
11.7 +/- 4.5). Seven (5%) of them (4 males, 3 fe-
males; median age 13, range 9-15) had beta-28 (A-
>G)/beta E-thalassemia. The median of their
steady hemoglobins was 9.9 g/dL (range, 9-11).
The median age at diagnosis was 6 years (range,
4-11), mostly diagnosed accidentally after having
some illness. All of the children had normal
growth and development; thalassemic face was
not noted as well as no or mild hepa-
tosplenomegaly was observed. They had mild
thalassemia without any effect from alpha-
thalassemia co-inheritance or G gamma Xmnl(+)
polymorphism. The prevalence of beta -28(A-
>G)/beta E-thalassemia in Thailand is around 5%,
this figure seems under-estimated. Furthermore,
beta -28(A->G)/beta E-thalassemia has very mild
or no anemic symptoms that most test-positive

18

individuals suffer no ill-effects. Conclusions: Our
study confirms that beta -28(A->G)/beta E is a
mild form E beta-thalassemia and fetal DNA
analysis is needed definitely and morally to rule
out this condition before decision of an abortion.

Abstract: 128 Oral: 128

CLINICO-HEMATOLOGICAL PRO-
FILE OF PNH: INDIAN EXPERI-
ENCE
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Background- Paroxysmal nocturnal hemoglobinu-
ria (PNH) is a rare disorder with an estimated
annual incidence of 1-10 cases per million per-
sons. Important differences in clinical presenta-
tion and complications have been observed be-
tween Caucasian and Asian patients but Indian
data is still sparse. Aims- To study the clinical and
haematological profile of Indian PNH patients.
Methods- The case sheets of all patients of PNH
seen in the hematology department of All India
Institute of Medical Sciences, New-Delhi, India,
from January 1995 to January 2005 were analysed.
Diagnosis was based on positive Ham's and Su-
crose lysis tests and absence of CD-55 and CD-59
by gel card or flow cytometry. Results- A total of
54 cases of PNH were diagnosed over the 10 year
period with median age 27 years (range 12-56)
and male: female ratio 2.8:1. Presentation was
with (a) anemia- 95% (b) jaundice- 39% (c) cola-
coloured urine- 37%. Acute renal failure devel-
oped in 2 patients due to severe haemolysis.
Thrombotic episodes were seen in 3 patients: deep
vein thrombosis in leg veins-1; cerebral venous
sinus thrombosis-1 and arterial stroke-1. At pres-
entation the hematological profile was as follows-
median hemoglobin -6.0gm/dl (range 2.1 to 15.4),
median total leucocyte count - 4100 /cu mm
(range 1700-9700), median platelet count -
97000/ cu mm(range 10000-364000). The reticulo-
cyte count varied from 0 to 18% with a mean of
8.6%. The records for plasma haemoglobin were
available in 16 patients and it was raised in 15
cases (93%), range- 3mg/ dl to 20 mg/dl. Urine
hemosiderin was tested in 19 and was positive in
16 (84.2%). Bone marrow examination was done
in 29 cases and the findings were: hypocellular-
ity-14, erythroid hyperplasia without dyspoiesis-
8, dys-erythropoiesis-5 and dyspoiesis in three cell



lines-2. The follow up period was for a median of
12 months (range 1-120). There was one reported
death due to septicemia with no transformation to
acute leukemia or myeloproliferative disorder.
Specific treatment was given to 46, of which 44
were evaluable. Response criteria were-Com-plete
Response (CR): Sustained levels of all of the fol-
lowing- Hb >12gm/dl without transfusions, ANC
> 2000/ cu mm, Platelets > 120000/ cu mm. Partial
Response (PR): Sustained improvement in any of
the following- ANC >/= 500/cu mm above base-
line, platelets >/= 30000/cu mm above baseline,
transfusion independent Ten received predniso-
lone, of which 6 showed no response(NR), 2
achieved a CR while another 2 achieved a PR
(overall response rate of 40%). Eight received both
danazol and prednisolone of which 3 achieved PR
(overall response 37.5%). Twelve cases were given
danazol of which 9 showed a response (PR-8, CR-
1, overall response-75%). All the 14 cases with
hypocellular marrow received stanazolol, cyc-
losporine or a combination of both. Five patients
were given stanazolol alone and all 5 showed a
PR(100%). Of 6 who received both cyclosporine
and stanazolol, 4 (66.66%) showed a PR while 2
had NR. Only cyclosporine was given to 2 cases
and none of them responded. In a lone case re-
ceiving both prednisolone and cyclosporine there
was NR. Conclusion- In Indian PNH patients, few
characteristics stand out- a younger age at presen-
tation, a clear cut male preponderance and the
rarity of thromboses (5.6%). In the pure PNH
group danazol appears to be a good treatment
option.
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Background: Patients with Hb H disease, due to
loss of function of three out of the four alpha glo-
bin genes, present with a thalassaemia intermedia
phenotype. They are not transfusion-dependent,
but iron overload, is a major cause of morbidity
and mortality. Aims: To study the efficacy and
toxicity of deferiprone in the treatment iron over-
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load in patients with Hb H disease. Methods :17
adult Hb H disease patients with serum ferritin
>2200 pmol/1 were treated with deferiprone at 50-
75 mg/kg/ day until serum ferritin falls below
881 pmol/l on two consecutive visits (4 wks
apart) or after 18 months® therapy (whichever
occurred sooner). Serum ferritin level, magnetic
resonance imaging (MRI) of the abdomen and
echocardiography were serially performed for all
patients as well as a group of aged and Hb H
genotype matched control (with ferritin <2000
pmol/l). Results: Drug dosage was increased
from 50 to 75 mg/kg/day in all but 2 patients
between wk 16-48. The drug was well-toler-ated
in all but one patient. No evidence of neutropenia
or agranulocytosis was seen. Gastrointestinal up-
set and arthralgia subsided after the initial few
weeks. Serum ferritin level fell in all subjects, 8/16
had levels <881 pmol/1 before 18 months. Signal
intensity ratio (SIR) of the liver versus
paraspinous muscle with the T2-weighted gradi-
ent echo sequences improved in 12/16 patients
(pre-treat-ment 0.172 = 0.076, post-treatment 2-6
months, 0.522 + 0.484). Two patients had normal
post-treatment SIR of 1.81 and 1.07 respectively.
On echocardiography, the prolonged isovolumic
relaxation time (IVRT) in the treatment group did
not change significantly after 1 year, but deterio-
rated upon stopping treatment. Conclusions: The
lowering of serum ferritin by deferiprone was
accompanied by concomitant decrease in liver
iron in most subjects. A much longer treatment
period may be necessary to demonstrate un-
equivocal improvement in myocardial function
using the less sensitive ultrasonographic tech-
nique.
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GRAFT-VERSUS-ADULT T-CELL
LEUKEMIA (ATL) EFFECT FOL-
LOWING ALLOGENEIC STEM CELL
TRANSPLANTATION
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A. Background Adult T-cell leukemia (ATL) is a
T-cell malignancy with poor prognosis. Recent
advance in allogeneic stem cell transplantation
(allo-SCT) has produced favorable results in the



treatment of ATL. A graft-versus-ATL (Gv-ATL)
effect might underlie such clinical outcome. B.
Aims In order to assess the Gv-ATL effect follow-
ing allo-SCT, we analyzed 21 ATL patients who
underwent allo-SCT retrospectively. C. Patients
and Methods A total of 21 patients with ATL who
underwent allo-SCT at Imamura Bun-in Hospital
from June 1998 to March 2005 were estimated
clinically. These patients include 18 patients with
acute type ATL, 2 with lymphoma type, and 1
with chronic type. Response to induction chemo-
therapy was evaluated as complete remission
(CR), partial remission (PR), stable disease (SD) or
progressive disease (PD). The overall survival
(OS) period from the transplantation was ana-
lyzed by the Kaplan-Meier method. D. Results
The median age at the time of allo-SCT was 49
years (range; 37-62). Before allo-SCT, all patients
received standard-dose chemotherapy, which
resulted in CR in 7 patients, PR in 1, SD in 5 and
PD in 8. Bone marrow transplantation, peripheral
blood stem cell transplantation, or cord blood
transplantation were conducted on 5, 13, and 3
patients, respectively. The myeloablative regimen
was employed for 10 patients and ablation with
reduced intensity was applied for 11 patients for
the pre-transplantation conditioning. The primary
engraftment was rejected or failed in 4 patients.
The second allo-SCT was carried out in 3 patients.
The median survival period after transplantation
was 8.4+ months (range; 1.4-83.7+) and the me-
dian observation period of 7 surviving patients
was 28.0+ months (range; 4.3+-83.7+). The 3-year
survival rate of the 21 patients was 33.2% = 10.9%.
After the transplantation, 16 patients survived
more than 100 days and ATL relapsed in 10 of
these 16 patients. ATL lesions relapsed on the skin
in 9 patients, in the peripheral blood in 4 patients,
in the lymph nodes in 3 patients, and in the cen-
tral nervous system in 1 patient. Of the 9 patients
who had relapse of skin lesions, 5 had the lesions
exclusively on the skin. Of these 5 patients, 4 ex-
perienced the second CR after the reduction or
cessation of immunosuppressive agents. E. Sum-
mary/Conclu-sions Our treatment outcome was
comparable to that of the previous reports. Induc-
tion chemotherapy resulted in SD or PD in 13
patients, who underwent allo-SCT in such condi-
tion. CR was obtained in 5 of these 13 patients, 2
of whom were alive in CR for 44.8+ and 28.0+
months. Relapse of ATL was observed in 10 pa-
tients and the skin was most frequently affected; 9
of 10 patients had relapse on their skin. CR was
achieved again in 4 patients out of 5 who had
relapse exclusively on the skin after the reduction
or cessation of immunosuppressive agents. This
strongly suggest that the Gv-ATL effect is impor-
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tant in the clinical effectiveness of allo-SCT for
ATL.
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INCREASING POST-TRANSPLANT
CYTOMEGALOVIRAL COMPLICA-
TIONS IN PATIENTS WITH B-CELL
NON-HODGKIN"S LYMPHOMA
RECEIVING RITUXIMAB THER-
APY AND ALLOGENEIC STEM
CELLS TRANSPLANTATION
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Background: Several reports had confirmed the
efficacy of rituximab combined with stem cell
transplantation (SCT) in the treatment of non-
Hodgkin's lymphoma. However, severe viral
infections after rituximab therapy had been re-
ported in some cases recently. Only limited refer-
ence of post-transplant cytomegaloviral (CMYV)
complications after rituximab and SCT was re-
ported. Aims: To evaluate the occurrence of CMV
complications in B-cell NHL patients received
either autologous or allogeneic SCT with or with-
out rituximab in a single institute. Methods:
Forty-two patients with relapsed indolent or high-
risk aggressive B-cell NHL treated by SCT were
retrospectively studied. Pre-transplant and post
transplant CMV infectious conditions, condition-
ing regimens, transplant types, post-transplant
complications were analyzed. Among these 42
cases, 15 received rituximab therapy and 11 re-
ceived allogeneic transplantation. Results: Seven
of 42 patients suffered from CMYV infection and 4
of them developed CMV pneumonitis. Six of 11
allogeneic SCT patients developed CMV infection
and 1 of 31 autologous SCT patients developed
CMV infection. Six of 15 Rituximab-treated pa-
tients had CMV infections and only 1 of 27 non-
Rituximab-treated patient developed CMV infec-
tion. The risks to have CMV complications after
SCT were significant in patients receiving alloge-
neic SCT (p < 0.001) and Rituximab therapy
(p<0.001). The most important risk factor of in-
creasing CMV complication after allogeneic SCT
was graft-versus-host disease (GVHD) (p = 0.06).
Conclusions: The patients with B-cell NHL receiv-
ing Rituximab therapy or allogeneic SCT had



higher risk to develop CMV complications after
SCT. Prophylactic use of anti-CMV agents should
be routinely considered in these patients.
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THE IMPACT OF METHYLENE-
TETRAHYDROFOLATE REDUC-
TASE C677T GENE POLYMOR-
PHISM ON ENGRAFTMENT AFTER
ALLOGENEIC HEMATOPOETIC
CELL TRANSPLANTATION IN PA-
TIENTS RECEIVING METH-
OTREXATE IN GRAFT VERSUS
HOST DISEASE PROPHYLAXIS
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Methotrexate (MTX) is an antifolate chemothera-
peutic drug and is used to prevent graft versus
host disease (GVHD) in allogeneic hemapoietic
cell transplantation (AHCT). The effectiveness of
MTX is largely attributable to its role of MTHR
and its gene polymorphism is a common (10-12%
homozygote and 40% heterozygote) variation in
the population. It was shown by Ulrich et al that
C677T polymorphism leads to variations in toxici-
ties. Depending on to this finding, we investi-
gated whether methylenetetrahyrofolate reduc-
tase (MTHEFR) C677T gene polymorphism has any
affect on engraftment kinetics of patients under-
going ASCT to whom MTX is given for GVHD
prophylaxis. We retrospectively analyzed our
cohort of 82 allogeneic stem cell recipients whose
MTHEFR gene polymorphism of C677T region was
analyzed by RT-PCR for the pretransplant evalua-
tion of hereditary thrombophilia. The patient's
median age was 31 (range, 14-50) years, with a
M/F: 50/32 and diagnosis; 35 AML, 26 CML, 12
ALL and 9 other. Nearly all of the patients were
given standard conditioning regimen consisting
of busulphan and cyclophosphamide or total
body irradiation and cyclophosphamide. All of
the patients received cyclosporine A and short
term (MTX) for GVHD prophylaxis. Stem cell
source was bone marrow (BM) in 23 and periph-
eral blood (PB) in 59 of the patients. MTHFR gene
polymorphism was detected in 32 (39%) of all
patients, whose 90% were heterozygote (MTHFR
HeZ). When we compared the engraftment kinet-
ics, granulocyte engraftment was found to be late
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in MTHFR HeZ group (neutrophil 1000 median 19
vs 17days; p=0.01) but not different for neutrophil
500 and platelet engraftment. In order to eliminate
the effect of stem cell source on engraftment kinet-
ics we have done the same analysis for BM and PB
group separately. We have observed that MTHFR
gene polymorphism had a prominent effect on
BM recipients, as both neutrophil 500 and 1000
and also platelet engraftments were affected
(granulocyte 500 median 21 vs 15 p=0.005; granu-
locyte 1000 median 22.5 vs 17 p=0.0001 and plt 20
median 27 vs 21 p=0.03) significantly. On the con-
trary, there was no difference in the PB group.
When we compare the side effects of MTX such as
nausea and vomiting, diarrhea, mucositis; There
was no difference in acute GVHD incidence. Our
knowledge on epigenetic data will help us on
tailoring the chemotherapy regimen for condition-
ing and GvHD prophlaxis in transplant recipients.
Our data on a limited patient size suggests that
the presence of MTHFR HeZ may have an impact
on allo HCT recipient engraftment kinetics while
using MTX for GVHD prophylaxis and BM as
stem cell source.
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BACKGROUND High dose chemotherapy with
autologous stem cell rescue is extensively used in
the treatment of both hematologic malignancies
and solid cancers. The procedure has been expen-
sive for developing countries. With logistic limita-
tion of cryopreservation, simple and feasible pro-
cedures are needed. AIMS To evaluate hemato-
logical reconstitution and clinical outcome in the
patients receiving autologous transplantation
with non-cryopreserved unmanipulated periph-
eral blood stem cells. METHODS Between Janu-
ary 1996 and May 2005, we performed 30 autolo-
gous stem cell transplantations in 24 patients at
Songklanagarind Hospital, Thailand. There were
17 males and 13 females. The median age of the
patients was 38 years, with a range of 7-53. There



were 11 patients with multiple myeloma, 7 with
non-Hodgkin's lymphoma, 5 with acute leukemia
(4 ANLL, 1 ALL), 3 with chronic myelogenous
leukemia, and 4 with solid tumors. Mobilized
peripheral blood stem cells were collected by the
CS3000+ cell separator, and were stored in unma-
nipulated and non-cryopreserved setting at 4 de-
grees C in a conventional blood bank refrigerator.
RESULTS The median number of leukapheresis
was 3 (range 2-5). The median total numbers of
mononuclear cells and CD34+ cells collected were
3.94x10"8/kg (range 1.73-19.35) and
6.92x1076/kg, respectively. The apheresis prod-
ucts were kept with the median maximal duration
of 6 days (range 4-7) and the median cell viability
of 92% (range 82-98). All patients engrafted. The
median recovery time to neutrophil count >
0.5x107"9/L was 14 days (range 831) and the me-
dian time to platelet count > 20x10°9/L was 16
days (range 9-35). Febrile neutropenia developed
in 80% of the patients at the median time of day 5
and lasted for the median duration of 8.5 days
(range 4-17). One patient died of intracerebral
hemorrhage causing the transplant-related mor-
tality of 3.3%. CONCLUSIONS Unmanipulated
stem cell storage at 4 degrees C for up to 7 days
appears to be a simple and feasible source of ade-
quate viable stem cells with the acceptable capac-
ity for hematological reconstitution. It is a safe
method and also results in satisfactory outcome
and a substantial decrease of the cost of proce-
dures.
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Introduction: Severe multiple sclerosis (MS) re-
fractory to standard therapy results in progressive
disability. Its pathogenesis is generally accepted
to have an autoimmune basis and thus immuno-
modulation with high-dose immunosuppressive
therapy and autologous haematopoietic stem cell
transplant (AHSCT) has been employed in severe
cases. To date, there is no published data on pa-
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tients in Asia treated in this manner. Aim: To
study the feasibility and tolerability of AHSCT in
the treatment of severe MS in a Singapore centre
Methods: Three patients with secondary progres-
sive MS underwent AHSCT between 2002 and
2003. They were mobilized with cyclophos-
phamide and subcutaneous granulocyte colony
stimulating factor and peripheral blood stem cells
harvested via apheresis to obtain a yield of 12 to
18 x 1076/ kg CD34. They were conditioned with
a unique regimen of fludarabine 30 mg/m~”2 d-5
to d-3 and cyclophosphamide 50 mg/kg d-5 to d-2
(FC) and CD34selected or enriched PBSC was re-
infused on day 0. The expanded disability status
scale (EDSS) scores were monitored prior to and
serially after AHSCT. Results: Neutrophil en-
graftment occurred in all 3 patients by day+9 and
platelet engraftment by day +13. Mobilization or
conditioning chemotherapy was complicated by
sepsis in all 3 patients which responded to antibi-
otics. All 3 patients are surviving at median fol-
low up of 19.3 months (17.1 to 30.2 months). The
patients had EDSS ranging from 3.5 to 9.5 at base-
line. There was definite improvement in limb
power and the EDSS improved by between 1.0
and 2.5 in the 3 patients from baseline to 18
months post transplant. Conclusion: AHSCT with
the FC conditioning regimen was tolerated in
these 3 patients and is a feasible modality of
treatment of severe MS in Asian patients. It war-
rants further study in a larger group of patients.
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Unrelated cord blood transplantation (UCBT) is a
promising alternative modality of allogeneic stem
cell transplantation. However, limited cell dose
compromises the outcome. To enhance engraft-
ment, UCBT was performed with 2 partially HLA-
matched units and the early engraftment kinetic
was analyzed. Six patients (4 AML, 1 ABL, 1 SAA)



were given transplants of 2 umbilical cord blood
units with various conditioning according to the
disease status. Serial analysis of chimerism from
peripheral blood was examined with STR method.
The median age and body weight of patients (M:4,
F:2) were 13 years (6-17) and 52.5 kg (23-62.9),
respectively. The median number of the infused
nuclear cells by the sum of 2 units before freezing
was 4.36x10E7/kg (2.75-6.51). The median num-
ber of days required for ANC of more than
500/uL and 1,000/uL were 19.5 days (14-32 days)
and 23.5 days (16-34 days), respectively. No seri-
ous complications occurred during UCBT includ-
ing veno-occlusive disease, and there was no
transplantation related mortality. Grade II acute
GVHD occurred in 4 patient but solved after
treatment. Except one patient who had severe
systemic CMV disease, all other 5 patients are still
alive without disease recurrence. The early en-
graftment kinetics reveals that dominancy of one
of two units determined from the day of engraft-
ment (ANC > 500/uL). The median value of per-
centage of predominant unit at day 21 was 92.5%
(60-100). UCBT with 2 units was safe, effective
and promising alternative option for pediatric
transplantation with good engraftment potential.
The determination of dominancy was very early
event after UCBT and the analysis of influencing
factor is warranted.
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Background We studied the effect of thrombopoi-
etin (TPO) on interleukin-3 (IL-3)-dependent bone
marrow cell colony formation of mice to clarify
the role of protein kinase C (PKC) in the signal
transduction of TPO for the proliferation of primi-
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tive hematopoietic progenitors. TPO might hasten
the appearance of colonies by shortening the
dormant period (GO) of primitive progenitors.
Immunocytochemical studies on PKC isoforms in
progenitor cells stimulated with TPO have re-
vealed that the expression pattern of PKC-e is
changed, but not that of PKC-a, -b, -g, -d, or -z.
Selective PKC inhibitors, such as GF 109203X and
PKC-e-specific translocation inhibitor peptide,
abrogated the enhancing effect of TPO on IL-3-
dependent colony formation and the changes in
the intracellular expression pattern of PKC-e
(JPET 297:868, 2001). Aims As granulocyte-colony
stimulating factor (G-CSF) has also been reported
to shorten the GO of primitive progenitors, we
address the role of PKC-e among the signaling
pathways of TPO and G-CSF-mediated prolifera-
tion of hematopoietic progenitors to obtain a more
accurate picture of the action mechanism of TPO
and G-CSF. Methods Cell Preparation. A single
cell suspension was prepared from the Male BDF1
mice. They had been intravenously injected with
5-fluorouracil (5-FU) 2 days before examination
(5-FU marrow cells) to enrich their noncycling
hematopoietic primitive progenitors. Factors and
Agents. In the presence or absence of PKC-e trans-
location inhibitor peptide (Calbiochem, USA),
purified recombinant human TPO or G-CSF (Kirin
Brewery, Japan) was pre-incubated with 5-FU
marrow cells. Clonal Cell Culture. After washing,
methylcellulose cell culture was performed in 35-
mm suspension culture dishes containing 5 X10 4
5-FU marrow cells, 30% fetal bovine serum, 1%
bovine serum albumin, and 200 U/ml recombi-
nant IL-3. Serial Observation of Colony Formation
from Progenitors. The location and proliferation
of emerging blast cell colonies were recorded. Cell
doubling time, and the average number of days
required for the colonies to reach 100 cells, were
estimated by connecting the endpoints of their
growth curves. Immunocytochemical studies on
PKC isoforms. After pre-incubation with TPO or
G-CSF in the presence or absence of PKC-e trans-
location inhibitor peptide, lineage marker nega-
tive 5-FU marrow cells were stained with anti-
PKC-e antibody (Life technologies, USA) followed
by staining with FITC-conju-gated second anti-
body. The smears were observed under an laser
scanning confocal imaging system (BioLad,USA)
and photographed. Results/ Summary/ Conclu-
sions TPO and G-CSF stimulated proliferation of
the primitive progenitors by shortening their GO
phase. TPO has a direct effect on primitive pro-
genitors and enhances IL-3-dependent colony
formation, at least partly through the activation of
PKC-e. Studies on PKC-e in signaling of GCSF are
underway.
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The suppression of hypoxia induced erythropoi-
etin (EPO) expression by inflammatory cytokines
like interleukin - 1 (IL-1) is considered a major
step in the development of the anemia of chronic
disease (ACD). However, the precise mechanism
of this suppression is unclear. The enhancer of the
EPO gene mediating the transcriptional response
to hypoxia can bind the transcription factors hy-
poxia inducible factor (HIF), hepatocyte nuclear
factor -4alpha (HNF-4alpha) and chicken ovalbu-
min upstream promoter transcription factor
(COUP-TF). Furthermore, CBP/P300 and SRC-1
are required as transcriptional co-activators. Ear-
lier studies from this laboratory have shown that
the DNA binding activity of HIF-1 is induced by
IL-1beta. As HIF-1 is known to stimulate EPO
transcription, this result did not provide an ex-
planation for the suppressive effect of inflamma-
tory cytokines on EPO production. The aim of the
present study was to investigate whether IL-1beta
inhibits the activity of the EPO enhancer despite
HIF activation. In particular, the effect of IL-1beta
on the level and DNA binding capacity of HNF-
4alpha was studied in EPO producing HepG2 and
in HNF-4alpha negative non-EPO producing
U20S cells. In HepG2 cells IL-l1beta inhibited
HNF-4alpha mRNA expression. Moreover, we
demonstrated that stimulation with IL-1beta in-
duces ubiquitination and proteasome dependent
degradation of HNF-4alpha protein. Thus, treat-
ment with IL-1beta appears to lower HNF-4alpha
levels both by transcriptional and posttranscrip-
tional mechanisms. Studies by EMSA revealed
that treatment of the cells with IL-1beta sup-
pressed DNA binding activity of HNF-4alpha at
the corresponding binding site of the EPO enhan-
cer. Furthermore, reporter gene studies were car-
ried out with U20S cells transiently transfected
with a reporter plasmid containing all response
elements of the EPO enhancer, including the HIF
binding site. As U20S cells do not express HNF-

24

4alpha intrinsically we co-transfected a HNEF-
4alpha expression plasmid. IL-lbeta completely
blocked the hypoxic induction of luciferase activ-
ity in HNF-4alpha gene transfected U20S cells.
Since HNF-4alpha is generally considered a con-
stitutive factor for EPO expression, the data pre-
sented herein are the first to suggest a modulation
of EPO transcription through an altered activity of
HNF-4alpha. Transfection studies utilizing a re-
porter plasmid in which the HIF binding site was
deleted showed that the suppressive effect of IL-
Ibeta on EPO enhancer activity requires the HIF
binding site. This finding supports the concept
that both the response element for HNF-4alpha
and the HIF binding site are necessary for the
assembly of a transcriptionally active complex of
HNF-4alpha, HIF and the transcriptional co-
activators CBP/P300 and SRC-1. We conclude
that IL-1beta, at least partly, reduces hypoxia in-
duced EPO expression by downregulation of
HNF-4alpha.
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Decoy receptor 3(DcR3), a soluble decoy receptor,
belongs to the tumor necrosis factor receptor su-
perfamily. Decoy receptor 3 can bind Fas ligand,
LIGHT, and TL1A. Activated cytotoxic T cells and
NK cells destroy tumor cells by the interaction of
Fas ligand and Fas. After binding of Fas ligand,
Fas receptor will induce apoptosis by caspasede-
pendent pathway. DcR3 is expressed in several
types of malignant tumors, and is postulated to
endow tumor cells to escape immune surveil-
lance. We investigated the DcR3 level of bone
marrow blood serum in patients with AML, ALL,
CML, MM, and MDS, and also evaluated the
clinical relevance of DcR3 in AML patients. We
examined DcR3 levels of bone marrow blood se-
rums with ELISA in 23 healthy bone marrow do-
nors, 95 AML patients, 21 ALL patients, 16 CML
patients, 19 MM patients, and 18 MDS patients.
We examined the DcR3 mRNA expression by RT-
PCR and compared with £]-actin expression. The
average DcR3 levels (mean"bS.D.) were



0.42"b0.35ng/ ml in healthy bone marrow donors,
597'p1812 ng/ml in =AML  patients,
21.95"b82.54ng/ml in ALL patients, 0.83"b1.48 in
CML patients, 0.19"b0.31ng/ml in MM patients,
1.40"b2.06ng/ml in MDS patients. We investi-
gated the DcR3 mRNA expression by RT-PCR and
compared with£]-actin  expression. The DcR3
mRNA expression was correlated with the DcR3
protein level. There is no significant correlation
between DcR3 levels and clinical manifestations
in AML patients. The DcR3 levels have no signifi-
cant association with overall survival. We exam-
ined the DcR3 levels before and after induction
chemotherapy in 7 AML patients who had clinical
response. The DcR3 levels significantly decreased
after induction chemotherapy. This is the first
study to investigate the DcR3 expression in acute
leukemia, CML, MM, and MDS. A significant
portion of AML leukemic cells express the DcR3.
The serum DcR3 level of bone marrow blood
could be a good parameter for treatment response
in AML.
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Hypericin, a photosensitizing plant pigment from
Hypericum perforatum, is a protein tyrosine
kinase inhibitor that has been exploited in models
for anti-tumor and anti-viral activity. In this
study, we investigated the effects of hypericin on
the human myeloma cell line ARH77 as a model
to determine whether hypericin-induced cell
death is available. The cells were incubated with
hypericin at concentrations ranging from 0.001 to
10 microg/ml in RPMI at 37°C in 5% CO2 atmos-
phere for 4 h. Then, the cells were irradiated at
532 nm (fluence=24 J/ cm2) using a dye laser
pumped by an argon laser (Orion). After 72 h
exposure, the IC50 of hypericin was 0.005 mi-
crog/ml as determined by the MTT assay. Hy-
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pericin exerted phototoxic effect on ARH-77 cells,
while it did not produce toxic effect in the absence
of irradiation. After 72 h exposure to 0.005 mi-
crog/ml photoactive hypericin, apoptosis was
assessed by morphological changes, DNA frag-
mentation and flow cytometric analysis using
Annexin V and propidium iodide staining. Most
of the cells were accumulated in the late stage of
apoptosis and these cells were brightly stained
and fragmented nuclei and cytoplasmic blebbing
were observed. A decrease in the number of apop-
totic cells was detected when protein kinase C
was inhibited by addition of staurosporine to
photoactive hypericin induced ARH-77 cells.
From these results, we demonstrated that expos-
ing myeloma cell line ARH-77 to photoactive hy-
pericin inhibits cell growth in a dose dependent
manner, induces apoptotic cell death by protein
kinase C activation, and provides a rationale for
potential applications in vivo.
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TELOMERE LENGTH, TELOM-
ERASE ACTIVITY AND EXPRES-
SION PROFILES OF ASSOCIATED
GENES IN MYELODYSPLASTIC
SYNDROMES: TELOMERE
LENGTH AND THE HTERT GENE
EXPRESSION ARE THE MOST
HELPFUL FOR DISEASE PROGNO-
SIS

1Zuzana Sieglova, 'Hana Zizkova, 'Sooda Zilovcovi, 1Jana
Brezinové, 2Zuzana Zemanova, 2Kyra Michalova
1Jaroslav Cerméak

1 Institute of Hematology and Blood Transfusion, Pra-
gue, Czech Republic, 2 st Medical Faculty of Charles
University, Prague, CZECH REPUBLIC

Background: Knowledge of telomere-telmerase
complex brings important sign into molecular
pathology of myelodysplastic syndromes (MDS).
Data on telomere erosion, activity of ribonucleo-
protein telomerase, and expression profiles of
associated genes: the hTERT encoding catalytic
sub-unit of telomerase, the tankyrase (TNKS) and
the TEP1 encoding telomere associated protein,
may be valuable from the viewpoint of disease
prognosis and prospective molecular target ther-
apy. Aims: To ascertain variation of telomere-
telomerase complex components in MDS patients
with the aim to evaluate their association with
genome instability and disease progression. Meth-
ods: The study was done on mononuclear bone



marrow or peripheral blood samples from 74 (te-
lomere length), 50 (telomerase activity) and 22
(expression profiles) MDS patients divided ac-
cording to both, FAB and WHO criteria. Average
TRF (Terminal Repeat Fragment) from all chro-
mosome ends was measured in DNA performing
TeloTAGGG Telomere Length Assay. Protein
extracts were tested for telomerase activity by
TRAP Assay (TeloTAGGG Telomerase PCR
ELISA kit). Expressions of hTERT, TNKS and
TEP1 RNA were assayed by quantitative real-time
PCR with specific Tag-Man probes. Mononuclear
BM cells of age matched donors served as con-
trols. Data on telomere length were discussed
together with karyotype findings (G-binding,
FISH, mFISH, I-FISH), risk score established ac-
cording to the International Prognostic Scoring
System (IPSS) and results of the DFS analysis.
Results: Significantly reduced telomeres were
detected in 66% of MDS patients: in all patients
with positive telomerase activity and also in some
patients with its negative level. Patients with
RA/RARS and RCMD with reduced telomeres
showed significant decrease of median survival
(P=0.04) and estimated 3 years survival (P=0.01),
compared with those with normal telomere
length. Positive levels of telomerase activ-
ity/expression of hTERT gene were obtained in
40/50% patients with early forms of MDS and in
50/75% patients with advanced forms of MDS.
Nevertheless, telomerase activity shows low vari-
ability in the course of MDS with significant in-
creasing in patients with conversion to AML In
sequential samples, taken at the time of diagnosis
and during the course of MDS, different expres-
sions of the hTERT gene were observed. In pa-
tients with RAEB and RAEB-t notable increase of
the hTERT expression was found in contrast to no
significant changes of telomerase activity. Thus,
positive telomerase activity represents a later
event than telomere erosion and increased expres-
sion of the hTERT gene. Disease progression does
not seem to be associated neither with the TNKS,
nor the TEP1 genes, showing only small expres-
sion differences depending on clinical outcome.
Summary/conclusion: Detection of TRF and the
hTERT expression in early MDS may have prog-
nostic value for stratification and treatment of
MDS patients according to their individual risk.
The grants NC7606-3 and NK7713-3
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JAK2, AND PTPN11 MUTATIONS IN
THE PATIENTS WITH MYELO-
DYSPLASTIC SYNDROME

26

IChien-Yuan Chen, 3Hsiu-Hao Chang, ‘Woei Tsay,
2Liang-In Lin, 1Jih-Luh Tang, *Ming Yao, Bo-Sheng Ko,
Yao-Chang Chen, 'Chiu-Hwa Wang, 3Kai-Hsin Lin,
2Don-Tsamn Lin, 'Hwei-Fang Tien

! Internal Medicine Department, National Taiwan
University Hospital, 2 Laboratory Medicine Depart-
ment, National Taiwan University Hospital, 3 Pediatric
Department, National Taiwan University Hospital,
TAIWAN

In the developmental program of normal hemato-
poiesis, cytokines play an important role. Cyto-
kines bind to the receptors and then activate cyto-
plasmic Janus kinase (JAK) and signal transducer
and activator of transcription (STAT) to induce
intracellular signaling. Recently, a somatic point
mutation of JAK2 (V617F), which results in consti-
tutive activation of the tyrosine kinase and factor-
independent growth of hematopoietic cells, has
been found in patients with myeloproliferative
disorder. The PTPN11 gene encodes SHP2, a non
receptor protein-tyrosine phosphatase that also
participates in signaling events downstream of
receptors for growth factors, cytokines, hormones,
and extracellular matrixes in the control of cell
growth, differentiation, migration, and death.
Dominant mutations in PTPN11, which result in
gain of function of SHP2, have been demonstrated
in juvenile myelomonocytic leukemia. The studies
concerning JAK2 and PTPN11 mutations in
myelodysplastic syndrome (MDS) have been
scarce. In this study, we analyzed the genetic mu-
tations of JAK2 and PTPN11 genes in 134 patients
with primary MDS according to FAB criteria,
including 25 RA, 10 RARS, 37 RAEB, 28 RAEB-T,
27 CMMoL and 7 acute myeloid leukemia (AML)
transformed from MDS. Additional 10 patients
with juvenile myelomonocytic leukemia (JMML)
were also studied. Forty-two patients were seri-
ally studied during the course. Four (3%) MDS
patients had JAK2 V617F mutation. In two of
them (1 RAEBT, 1 CMMolL), the mutation was
detected at diagnosis, but in one RA patient, it
was not shown until the disease was transformed
to AML and in the remaining one patient, the
mutation was not demonstrated until 153 months
after the diagnosis of CMMoL. Three of the four
patients with JAK2 V617F mutation had normal
karyotype, compared with 71 (59%) of the 121
patients without the mutation who had cytoge-
netic data did so. The patients with JAK2 V617F
mutation had higher platelet count (P=0.014) than
others. None of the JMML patients had JAK2 mu-
tation. Four (3%) MDS patients (2 RAEB, 1
RAEBT, and 1 CMMoL) had PTPN11 mutation
compared with 6 (60%) of the JMML patients did
so. Two patients had mutations at exon 3 and the
remaing two, exon 13. The mutations were de-



tected at diagnosis in all 4 patients. In two pa-
tients who achieved a CR after hematopoietic
stem cell transplantation, the mutations disap-
peared after the procedure. In one of the JMML
patients who had PTPN11 mutations, the muta-
tion was not detected at diagnosis, but appeared 3
month later. Among the 4 MDS patients with
PTPN11 mutations, one had cytogenetic abnor-
mality -7 and the other three patients had normal
karyotype. The 4 MDS patients with PTPN11 mu-
tations was significantly younger (p<0.001) than
other patients without the mutation. The muta-
tions of JAK2 and PTPN11 were mutually ex-
cluded. In conclusion, JAK2 and PTPN11 genetic
changes can be detected in a few MDS patients,
usually in those with high-risk subtypes, RAEB,
RAEB-T or CMMoL, or low-risk subtype in trans-
formation. The mutation might occur either at
diagnosis or during serial follow-up.
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BFM-TR ALL 2000: FIRST TURK-
ISH MULTICENTRIC STUDY IN
THE TREATMENT OF PEDIATRIC
ACUTE LYMPHOBLASTIC LEUKE-
MIA

Lebriz Yiiksel-Soycan for the Turkish BFM Group
1 Hali¢ University, Istanbul, TURKEY

With the aim of achieving standardization and
repeating the successful results reported by the
BFM Group on a nationwide basis, the first Turk-
ish multicentric observa-tion study BEM-TR ALL
2000 has been opened to patient accrual in Janu-
ary 2000. A modified ALL-BFM 95 protocol has
been administered by reducing the methotrexate
dose to 1g/m2, infused over 36h, in order to limit
toxicity. Intermediate and high risk patients re-
ceived 1200 cGy cranial irradiation. Until January
2005, 1020 patients have been enrolled from 20
centers. Half of the patients were treated in 12
university hospitals and the rest in state and
foundation hospitals. The centers participating
showed a wide geographic distribution and re-
ported 2 to 113 patients. The median age at diag-
nosis was 5 years, range 0,2-17 years, and the male
to female ratio was 1,2. The median WBC count
was 14.000/puL, range 500/uL-1.350.000/pL and
25% had counts over 50.000/pL. Initial CNS in-
volvement was present in 3,8% and testicular
involvement in 0,4% of the patients. Inmunophe-
notyping showed T-ALL in 20%. According to
ALL-BFM 95 criteria, 27,7% of the patients were
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standard, 54,4% intermediate and 17,9% high risk.
Remission was achieved in 96% of the patients
and 87% had prednisone good response. Totally,
16% of the patients died, 1,7% during induction
and 0,4% in first remission and the rest after re-
lapse. Relapse was observed in 8,5% of the pa-
tients, the bone marrow being involved in 7,7%,
the CNS in 1,9%, the testis in 0,5%. The probabil-
ity of EFS at 4 years was 72 + 2% in the whole
group, and 89 + 3%, 73 £ 3% and 44 + 5 % in the
standard, intermediate and high risk groups, re-
spectively. In conclusion, the preliminary results
of the first Turkish multicentric clinical study for
pediatric ALL showed the feasibility of applying
an intensive BFM-based chemotherapy protocol in
a high number of centers in a standardized form.
The primary cause of failure was the high rate of
deaths in remission, the prevention of which
should be the aim of continuing and future stud-
ies. info@tr-bfm.org Principal investigators and
institutions of the Turkish BFM Group: G. Ay-
dogan, Z. Salcioglu (Bakirkéy Hosp., Istanbul), A.
Tanyeli, B. Antmen (Cukurova Univ., Adana),
C.Timur, A. Yoriik (Goztepe Hosp., Istanbul), A.
Erbay, E. Kazanci (Behget Uz Hosp., Izmir), H.
Oniz, B. Atabay (Tepecik Hosp., Izmir), T. Da-
goglu, M. Karakukcu (Erciyes Univ., Kayseri), U.
Ezer, (LOSEV, Ankara), L. Yildiz (Istanbul Univ.,
Istanbul), A. Yesilipek, V. Hazar (Akdeniz Univ.,
Antalya), M. Soker (Dicle Univ., Diyarbakir), S.
Vural (Sisli Etfal Hosp., Istanbul), F. Pekiin (Ok-
meydanm1 Hosp., istanbul), O. Bor (Osmangazi
Univ., Eskisehir), N. Sarper (Kocaeli Univ., Ko-
caeli), N. Cetingiil (Ege Univ., Izmir), E. Guler
(Gaziantep Univ., Gaziantep), A. Polat (Pamuk-
kale Univ., Denizli), B. Biner (Trakya Univ.,,
Edirne), I Ayan (istanbul Univ., 1stanbul), K.
Caglar (Dr. B. Nalbantoglu Hosp., Lefkosa), L.
Yiiksel-Soycan, B. Goksan (Halic Univ., Istanbul)
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PROGNOSTIC FACTORS AND
CLINICAL OUTCOME OF 124 ADO-
LESCENTS AND YOUNG ADULTS
WITH ACUTE LYMPHOBLASTIC
LEUKEMIA

1S.V. Semochkin, !S.S. Loriya, *A.G. Rumyancev

1 Research Institute for Pediatric Hematology, RUSSIA

Aims. Prognostic value of basic clinical and bio-
logical features and clinical outcome of adoles-
cents and young adults with ALL on therapy
about pediatric protocols ALL-BFM-90m and



ALL-MB-91 were evaluated. Metods. From 1991
to 2003, 124 adolescents and young adults diag-
nosed with ALL were treated with one of the two
pediatric protocols: ALL-BFM-90m (n=78) and
ALL-MB-91 (n=46). The comparative analysis of
clinical outcome were executed on three age
groups: 10 - 14 years-old (m-41; £29; median 12.1
years) - 70/56.5% and 15 - 19 years-old (m-19; f-
11, median 16.8 years) - 30/24.2% and 20 - 29
years-old (m - 17; f - 7, median 21.6 years) -
24/19.3%. The importance of initial prognostic
factors was investigated by Cox Regression
model. Results. The complete remission (CR) were
achieved in 109/124/88.6 % of the patients (88.6%
-10 - 14 years and 86.7% -15 - 19 years and 87.5% -
20 - 29 years; p=0.963). 6y-OS were 65.3% (64.3% -
10 - 14 years and 66.7% -15 - 19 years and 66.7% -
20 - 29 years; p=0.405). 6y-EFS were 61.3% (62.9%
-10 - 14 years and 63.3% -15 - 19 years and 54.2% -
20 - 29 years; p=0.564). From 109 patients
achieved a CR 24/124/19.4% was developed re-
lapses. Statistical difference in frequency of re-
lapses between age groups it was not revealed: 10
- 14 years - 14/20.0% and 15 - 19 years - 4/13.3%
and 20 - 29 years - 6/25.0% p=0.547). In the single-
step test of Cox regress it has been revealed that
for adolescents and young adults on therapy un-
der protocols ALL-BFM-90m and ALL-MB-91 the
initial hyperleukocytosis . 50000/pl (p=0.002);
BFM-RF>0.8; CNS involvement (p=0.003); risk
group (p<0.001); the slow response on steroids on
8 day . 1000 blasts/ul in blood (p=0.008); blasts in
bone marrow >25% on 15 day (p=0.001) and >5%
on 33/36 day (p<0.001) have adverse prognostic
value. The age (p=0.366); sex (0.472); T or B im-
munophenotype (p=0.267) and enlargement of a
mediastinum (p=0.099) was found out have no
independent prognostic value. The blasts in bone
marrow >25% on 15 day (p=0.002); BFM-RF>0.8
(p=0.010) and initial CNS involvement (p=0.001)
were confirmed the high prognostic importance in
the multialternative Cox analysis of the basic
prognostic features which have been identified in
the single-step test. Conclusions. Pediatric proto-
cols of ALL-BFM-90m and ALL-MB-91 are highly
effective for treatment of adolescents and young
adults with ALL providing 6y-EFS at a level of
61.3%. The basic prognostic factors which were
revealed earlier in study ALL-BFM-90m and ALL-
MB-91 at children keep the value concerning ado-
lescents and young adults with ALL treated on
the same reports. The initial hyperleukocytosis .
50000/ ul; BEM-RF>0.8; CNS involvement and all
variants of the early response to therapy have the
greatest prognostic value.
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EXPRESSION LEVEL OF NOTCH1,
NOTCH2, NOTCH3 AND DELTA
LIKE 4 IN T CELL ACUTE LYM-
PHOPLASTIC LEUKEMIA AND IN
NORMAL HEMATOPOESIS

'Cumhur G Ekmekgi, *Sema Sirma, 2Gokay Bozkurt,
1Ugur Ozbek

! Institute For Experimental Medical Research (DE-
TAE), Istanbul University, 2 Trakya University Faculty
of Medicine, Istanbul, TURKEY

Background: Notch family of proteins are single-
pass transmembrane cell surface receptors which
were highly conserved through evolution. Four
Notch homologs, Notch 1-4, have been identified
in mammals. These signalling pathway is trig-
gered by interaction with Notch ligands which are
known as DSL (Delta, Serrate, Lag-2). Also this
pathway have been shown to participate in key
cellular functions, such as differrentiation, prolif-
eration and apoptosis in many organ and hema-
topoiesis. T cell acute lymphoblastic leukemia is
one of the agressive cancer which is commanly
associated with acquired chromosomal transloca-
tions and other genetic abnormalities. Recent
studies have been shown Notch receptors and
their triggering ligands of this pathway could be
affective in T-ALL tumoro-genesis either by muta-
tion or with overexpression of genes in mouse
models. Aim: In this study we aimed to research
expression level of Notch 1, 2, 3 and DII4 genes in
T-ALL samples and in normal controls to deter-
mine their roles in tumorogenesis. Materials and
Methods: To test this hypothesis we investigated
Notch1-3, DIl4 genes expression in bone marrow
sample of 27 patient with de novo pediatric T-
ALL (The age range was 3 tol7; mean=8.65, me-
dian=8) and 7 control bone marrow samples from
healthy volenteers and additionally CD4 and CD8
positive samples using quantitative real-time PCR
technique. The levels of housekeeping gene, beta 2
microglobulin and abl were used as an internal
control for normalisation of RNA quantity and
quality differences in all samples. Results: Notchl,
Notch 2 and Notch 3 have significantly different
distributions for patients and control-CD4, CD8
positive cell lineage. Descriptive statistic provided
that the expression level of all three genes were
elevated in patients. We compare means of ex-
pression in both patient and CD4CDS8 positive
samples group by independent two sample t-test.
According to statistic result Notchl (p<0.001, 2-
tailed), Notch2 (p=0.006, 2-tailed), Notch3
(p=0.003, 2-tailed) were affected but we couldn’t
get simillar result for DII4 (p=0.097, 2-tailed). Also
we investigate the posible affects on WBC count,



extramedullary involvement, response on Day 8§,
Outcome, and relapse. None of the four expres-
sion variables seem to have significant effect on
those clinical features of patients. Amongs those
analysis only DII4 expression has a nearly effect
on Outcome and when the expression DII4 in-
creases by 0.001 units, the odds of being alive
decreases about 40%. Discussion: These result was
showing that Notchl, 2, 3 expressed differently in
T-ALL from control grup. DII4 expression wasn't
related with the tumorogenesis or oncogenesis of
T-ALL but any increase in the expression of DII4
would decreases the survival of the patients. We
got simillar result with the expression of Notch 2
but its affet was not strong as much as DII4 and
the correlation of these two gene couldn't reach to
the significance(p=0.1367).
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UNEXPECTED PROTECTION
FROM INFECTION BY TWO
BOOSTER HEPATITIS B VIRUS
VACCINATION IN CHILDRENS
WITH ACUTE LYMPHOBLASTIC
LEUKEMIA

1Betiil Tavil, 'Sevgi Yetgin, 'Selin Aytag, Barig Kuskon-
maz, 2Bahattin Tung, 3Ahmet Kog, 4Giiler Kanra

! Hacettepe University Faculty of Medicine Pediatric
Hematology Unit, 2 Dr Sami Ulus Childrens Hospital, 3
Harran University Faculty of Medicine Pediatric He-
matology Unit, 4 Hacettepe University Faculty of
Medicine Pediatric Infection Unit, Ankara, TURKEY

Background and Aim: The vaccination pro-
grammes in patients with malign disease is the
current approach but with undefined schedule for
today. Impaired immunity to infectious agents
contributes to poor outcome or important sequel
in cured patients. Both the high incidence of hepa-
titis B virus (HBV) and lack of immunization in
underdeveloping countries increase the risk of
HBYV infection in children with acute lymphoblas-
tic leukemia (ALL). Protective power of the vacci-
nation against HBV infection has not been exam-
ined in seronegative patients with ALL. The aim
of the study was to evaluate the incidence of HBV
infection in vaccinated patients with or without
seroconversion and compared this group with
unvaccinated patients. Material-Methods and
Results: The study group included 111 male and
85 female ALL patients with a mean age of
6.23+4.10 years and divided into three groups.
Group 1 (n=82) included patients who were vac-
cinated during maintanence chemotherapy,
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Group 2 (n=87) included unvaccinated patients,
Group 3 (n=27) included patients who were vac-
cinated prior the diagnosis of ALL. Patients in
group 1 were vaccinated during maintenance
chemotherapy period. Serological tests for HBV
and liver function test were done in all patients
before vaccination. The patients who had normal
test results were vaccinated and included in the
study. Immunization schedules consisted of five
doses which were administered at 0, 1, 6, 12, 15 or
0, 1, 2, 6, 12 months for hepatitis B vaccination.
Seroconversion was obtained 35.4% of patients
(29/82) in group 1. Altough the follow-up period
was significantly longer in group 1 than group 2
(57,7 months and 46,1 months respectively,
p=0.008), the incidence of HBV infection rate was
significantly higher in group 2 (25/87, 28.7%) than
group 1 patients (4/82, %4.8). The HBV infection
rate was also higher in group 2 patients than vac-
cinated but seronegative patients in group 1
(4/53, 7.5%) (p=0.001). No patients in group 3
(n=27) had HBV infection. Conclusion: The cellu-
lar immunity, and cytotoxic T cell function may
have a potential role in the protection against viral
infection in the vaccination of immunocompro-
mised patients. In our study, these strike results
suggest that protective role of HBV vaccination
was independent from seroconversion. This find-
ing should be evaluated and investigated with
further studies.
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EVALUATION OF NEPHROTOXIC-
ITY IN CHILDREN WITH ACUTE
LYMPHOBLASTIC LEUKEMIA
TREATED WITH BFM 95 PROTO-
COL

1Ziihre Kaya, 'Tiirkiz Giirsel, 'Ulker Kocak

1 Gazi University Medical School Department of Pedi-
atric Hematology, Ankara, TURKEY

Background: Survivors of childhood leukemia
often have treatment sequelae in various tissues
and organs. High dose methotrexate (HDMTX)
and cyclophosphamide in acute lymphoblastic
leukemia (ALL) treatment protocols as well as
certain antimicrobial agents have renal toxicity.
The aims of present study were to evaluate the
incidence and time course nephrotoxicity associ-
ated with BEM 95 protocol in children with ALL.
Methods: Forty two children with standard or
median risk ALL were studied. They were classi-
fied into three groups according to the time of



examination: group 1 was examined between 1 to
6 months, group 2 between 13 to 42 months and
group 3 between 43 to 80 months after the com-
pletion of consolidation therapy with four doses
of 5 gr/m2 MTX. Results: The levels of blood
creatinine and urinary excretion of microalbumin,
82 microglobulin, N-acetyl glucoseaminidase and
fractioned phosphorus were significantly higher
and tubular phosphorus reabsorption was signifi-
cantly lower in group 1 than in age matched
healthy controls. Increased proteinuria, microal-
buminuria and 2 microglobulinuria persisted in
group 2 whereas there was only increased 52 mi-
croglobulinuria in group 3. Urine osmolality was
higher in group 1 and group 2 whereas, the mean
values of BUN, electrolytes, Ca, P, Mg and
creatinine clearance in each group were not dif-
ferent from those of controls. Conclusions: BFM
95 protocol is not associated with a notable
glomerular toxicity in children with ALL. Acute
tubular damage detected after the completion of
consolidation therapy gradually resolves over the
next two years in most cases, although mild sub-
clinical tubular abnormality as indicated by in-
creased 32 microglobulin excretion may persist
longer.
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LONG-TERM OUTCOMES OF 231
PATIENTS WITH ESSENTIAL
THROMBOCYTHEMIA: PROGNOS-
TIC FACTORS TO BLEEDING,
THROMBOSIS, MYELOFIBROSIS
AND LEUKEMIA

1James CS Chim, 'YL Kwong, 'Lie AKW, 2CC Chan, 3LG
Wong, 4BCS Khoo, 5SHK Li, 4Sim JPY, 2CH Chan, 4JCW
Chan, 3YM Yeung, 3Raymond Liang

? Queen Mary Hospital, 2 Queen Elizabeth Hospital, 3
Tuen Mun Hospital, 4 Pamela youde hospital, 5 Prin-
cess Margaret, Hong Kong, CHINA

Background: Essential thrombocythemia is a
clonal, myeloproliferative disease associated with
thrombohemorrhagic complications and myeloid
transformations such as myelofibrosis (MF) and
acute myeloid leukemia (AML). Methods: A
multi-center study of essential thrombocythemia
(ET) was conducted to define the long-term out-
come and prognostic factors for bleeding, throm-
bosis and myeloid transformations in 231 con-
secutive patients with ET. Literature on leuke-
mogenic risk of hydroxyurea (HU) was reviewed.
Results: Median age was 65 years. Thrombotic
rates at and after diagnosis were comparable to
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Caucasian patients but bleeding rates at and after
diagnosis were much less frequent. Projected 10-
year thrombosis-free (TFS), bleeding-free (BFS)
and overall survival (OS) were 66%, 83% and 80%
respectively. In particular, there was no death in
young patients under 60 years of age with a
maximum follow-up of 15 years, and
splenomegaly at diagnosis appeared to protect
from thrombosis. In multivariate analysis, ad-
vanced age predicted inferior TFS and OS; and
male gender predicted inferior BFS. Half of the
deaths were ET-related. Seven patients evolved to
MF, of whom two subsequently developed AML.
Probability of MF transformation is 9.7% at 10
years. Five patients developed AML/MDS (me-
dian latency: 10 years), of which three (1.3%) re-
ceived hydroxyurea only. Prior myelofibrosis
(p=0.008) and use of melphalan (p=0.002) were
risk factors for AML evolution. Conclusion: ET is
a relatively benign disease of the elderly. Chinese
patients have lower risk of bleeding, and prior MF
is a major risk factor to AML. Leukemic transfor-
mation with hydroxyurea alone is rare, and war-
rants further prospective studies.
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THE BCR/ABL TRANSCRIPT WITH
TWO DIFFERENT PCR TECHNICS
IN PATIENTS WITH CML

Mustafa Aydemir, 2Seray Dizlek, 2Nilay Uysalgil,
3Giilgiin Giindiiz, 'Aysen Timuragaoglu

1 Akdeniz University, School of Medicine, Department
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tory, 3 Akdeniz University, School of Science and Arts,
Department of Biology, Ankara, TURKEY

BCR-ABL gene was proved to play the principal
role in CML pathogenesis. It is a hallmark of CML
used in diagnostics and monitoring the response
to therapy. The most sensitive method of detect-
ing BCR-ABL aberration is RT-PCR which is able
to find a single leukemic cell between 10(6) nor-
mal leukocytes. Monitoring of BCR-ABL tran-
script level by quantitative RT-PCR (Q-RT-PCR)
has high prognostic value. The RT-PCR negativ-
ity, low level, or decreasing BCR-ABL transcript
number denotes good response to treatment and
good prognosis. Q-RT-PCR can detect changes in
disease status several weeks or even months ear-
lier than other methods. However, with the recent
introduction of STI571 (Imatinib) for treatment of
CML, and other BCR-ABL targeted drugs in the
research pipeline, there is a vital need for a sensi-
tive and reliable monitoring test. The aim of this



study is to compare the Q-RT-PCR results with
nested-RT-PCR in patients with CML who dem-
onstrated negative BCR/ABL levels with Q-RT-
PCR. We re-investigated 18 CML patients [9
males and 9 females, median age 44 years] RNA
samples who developed BCR-ABL negativity with
Q-RT-PCR. After total RNA extraction, copy DNA
was prepared and these C-DNA samples were
used in both real-time RT-PCR (LightCycler-
Roche) and nested-RT-PCR. P-190 transcript was
also searched in patients who demonstrated nega-
tive p210 transcript. We found negative all 18
samples with LightCycler again but, we found 9
of them p210 positive (9/18, 50%), 6 of them p190
positive (6/18, 33,3%) and only 3 samples were
negative (3/18, 16,7%) with nested-RT PCR. Our
findings indicated that the real-time PCR assay
was less sensitive than the nested RT-PCR. Real-
time RT-PCR has great advantages for estimating
transcript levels in a variety of situations. It has
also many advantages such as relative rapid assay
times, low contamination risk, and reliability and
ease of performing replicate analyses. The in-
creased sensitivity of the nest-ed-RT-PCR was
readily apparent in patients with minimal resid-
ual disease, which were negative in the majority
of patients by the real-time. As a result we can
perform real-time PCR during the follow-up pe-
riod of patients but we should perform nested-RT
PCR when we find negative results with real-time
PCR.
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UTILITY OF OBSERVATION OF
ENDOGENOUS COLONY FORMA-
TION IN DIAGNOSIS OF POLY-
CYTHEMIA VERA AND ESSENTIAL
THROMBOCYTHEMIA

{1lknur Kozanoglu, *Can Boga, 'Ebru Kizilkilig, 'Hakan
Ozdogu, 'Erkan Maytalman, 'Sema Karakus, Mahmut
Yeral, 2Defne Yalgintas

! Bagkent University Faculty of Medicine, Department
of Internal Medicine, Division of Hematology, 2
Bagkent University Faculty of Medicine, Biostatistics
Section, Adana, TURKEY

Polycythemia vera (PV) and essential thrombo-
cythemia (ET) are malignant disorders of hema-
opoietic stem cells which are characterized by
clonal hyperproliferation. The aims of our study
were to evaulate the usefulnes of endogenous
colony formation of erythroid (EEC) and mega-
karyocyte (EMC). The bone marrow mononuclear
cells of 17 patients with polycythemia (7 PV, 10
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secondary eythrocytosis) and 27 patients with
thrombocythemia (6 ET, 21 secondary thrombocy-
tosis) were cultured by cytokine free methyl cellu-
lose media (Methocult TM H4230) for endogenous
colony evaluation. The sensitivity of EEC was 80
% in diagnosing PV, and the specificity of EEC
was 0.57 %. The sensitivity of EMV was 73 % in
diagnosing ET while the specificity of EMC was
0.67 %. In total, the sensitivity was found as 81%,
and specificity 62%. Thus, we can concluded that
the observation of endogenous colony formation
is a sensitive and specific parameter reflecting the
abnormal hemaopoietic clone burden induced by
these myeloproliferative disorders PV and ET.
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CLINICAL AND LABORATORY
DATA OF THE PATIENTS WITH
PRIMARY HEMOPHAGOCYTIC
LYMPHOHISTIOCYTOSIS

Turkish HLH Study Group, TURKEY

Background: Primary hemophagocytic lympho-
histiocytosis (primary HLH) is a life threatining
disorder that usually presents during infancy or
early childhood. Aim: Evaluate clinical and labo-
ratory data of the patients with FHL. Methods: As
of June 2005, multicenter data from 11 different
centers of HLH Study group in Turkey; were col-
lected and analyzed by SPSS 10. Results: Study
group contained 29 female, 30 male total 59 pa-
tients, with a mean age at diagnosis 1.3 (1.7+1.9).
In the history 81% had fever (. 7 days) and 98%
had splenomegaly (. 3 cm below costal margin) on
admission. Anemia, thrombocytopenia, neutro-
penia were detected in 92%, 90%, 53% of patients
respectively. Hypertriglyceridemia 66% (mean
triglyceride level 4744283 mg/dl), hyperferriti-
nemia 66 % (mean ferritin 3352+8346 mg/dl) and
hypofibrinogenemia 37 % (mean fibrinogen level
1724174 g/1) were suggestive laboratory values
for HLH. Diagnosis based on, observation of he-
mophagocytosis in bone marrow aspirations in 54
(92%) of patients and in other biopsies materials
in 11 (19%) of patients, perforin mutations was
detected in only in 5 (8%). In the history of pa-
tients, parental consanguinity was present in 38
(64%) of patients, affected sibling history was in
24 (41%) of patients. Twenty four (41%) of pa-
tients had both affected sibling and consanguinity
history. On admission, other findings were lym-
phadenopathy 42%, skin eruptions 27%, cere-
bromeningeal symptom 31%, bleeding 17% of
patients. Other laboratory results in patients and



mean values (+SD) were as follows: elevated LDH
68% (mean level 1387 IU (¥1050)), ALT level 71%
(247 1U (£372)) and AST level was 61% (165 IU
(£194)). Fifteen patients received supportive
treatment and only 3 is alive. Three of 8 patients
receiving HLH 94 treatment protocol was sur-
vived, on the otherhand, survivors in familal HLH
2004 treatment protocol group were 6 from 10.
Bone marrow transplantation has been done to
two patients and both are alive. Totally 59 pa-
tients with primary HLH, 36 (61%) deceased, 10
(17 %) is in remission and 13 (22%) patients are
still receiving treatment at the time. Study Group:
Selin AYTACI, Turkan PATIROGLU2, Akif OZ-
DEMIR2, Tiraje CELKAN3, Lebriz YUKSEL3,
Mehmet ERTEM4, Canan UCAR5, Umran CAL-
ISKANS5, Elif KAZANC6, Canan VERGING, Oz-
can BORY7, Tun¢ FISGINS, Feride DURUS, Emel
OZYUREKY, Namik OZBEK9, Cengiz CANBO-
LAT10, Erol ERDURANI1 and Aytemiz GUR-
GEY1. 1 Hacettepe University Ped. Hematology
Dep. 2 Erciyes University Ped.Hematol-ogy Dep.
3 Istanbul University Faculty of Cerrahpasa Medi-
cine Ped.Hematology Dep. 4 Ankara University
Ped. Hematology Dep. 5 Selguk University
Ped.Hematology Dep. 6 Behget Uz Children's
Hospital 7 OsmanGazi University
Ped.Hematology Dep. 8 Ondokuz Mayis Univer-
sity Ped.Hematol Dep. 9 Bagkent University
Ped.Hematology Dep. 10 Marmara University
Ped.Hematology Dep. 11 Karadeniz Technical
University, Faculty of Medicine, Ped. Hematology
Dep.
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THE RELATIONSHIP BETWEEN
ZAP-70 EXPRESSION AND THE
TIME FROM DIAGNOSIS TO INI-
TIAL THERAPY IN PATIENTS
WITH CLL
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The clinical course of chronic lymphocytic leuke-
mia (CLL) is heterogeneous. Many patients have
an indolent, asymptomatic disease, that never
needs treatment for many years. Some patients
have an aggressive clinical outcome and require
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therapy within a relatively short time after diag-
nosis. Therapy is currently recommended only for
patients with disease that is progressive or symp-
tomatic. Currently, the presence or absence of
somatic mutations in the variable region of im-
munoglobulin heavy chain gene (IgVH gene) is
the best predictor of clinical outcome. Patients
whose CLL cells have unmutated IgVH genes
have a significantly worse prognosis than those
with unmutated IgVH genes. However, IgVH
mutation analysis is based on DNA sequencing,
which is time-consuming, expensive and not
widely available for routine clinical use. Recently
ZAP-70, a member of the protein tyrosine kinase
family, which is a key signaling molecule for T
lymphocytes and natural killer cells, was shown
to serve as a surrogate marker for the IgVH muta-
tion status in CLL patients. There was a signifi-
cant association between the presence of unmu-
tated IgVH genes and ZAP-70 positivity. ZAP-70
protein expression can be detected by flow cy-
tometry and could routinely be assessed at any
time of the disease. We measured the proportion
of cells for ZAP-70 expression in the cell popula-
tion, defined by gating on forward-side scatter
and subsequently on (CD5+/ CD19+) lympho-
cytes. A CLL population was considered ZAP-70
‘positive’ when at least 20% of the gated cells
expressed it. Then we investigated the association
between the ZAP-70 positivity and the time from
diagnosis to initial therapy. Our patients were
treated when symptomatic or progressive disease
developed, according to NCIWG criteria. We
studied 48 patients with CLL; 16 (33%) were
women and 32 (67%) were men. Median age was
64 years (range, 44-86 years). The median follow-
up of the study group was 26 months, with a
range of 1 to 104 months. The leukemia cells were
ZAP-70(+) in 25 patients (52%) and ZAP-70(-) in
23 patients (48%). 22 of 25 ZAP-70(+) patients
(88%) had received or were on chemotherapy at
the time of analysis, whereas only 5 of 23 (21%)
ZAP-70(-) patients had been treated for CLL. The
median time from diagnosis to initial therapy was
5 months in the group of patients who were ZAP-
70 (+) and 59 months in the group of patients who
were ZAP-70 (-).The difference was very signifi-
cant (P <0.0001) (Fig. 1). Our study shows that
CLL cases with ZAP-70 positivity are character-
ized by an unfavorable clinical course and a sig-
nificantly high therapy need as compared to ZAP-
70 negative patients. We conclude that ZAP-70 is
a useful clinical test and increased expression of
ZAP-70 by CLL cells is a strong predictor of the
need for treatment in CLL. Larger studies with
longer follow up are needed to confirm the role of
ZAP-70 expression in CLL patients. Figure 1.
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EFFECT OF HLA-G EXPRESSION
ON TREG AND CD19+CD25+/-
CELLS IN CHRONIC LYMPHO-
CYTIC LEUKEMIA
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Boga, 2Hakan Ozdogu
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of Internal Medicine/ Immunology Unit, 2 Baskent
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Introduction: In CLL, there is a progressive accu-
mulation of the leukemic lymphocytes, without
an increase in their rate of proliferation. HLA-G
molecule owns a restricted tissue distribution and
it is physiologically expressed on thymus and
extravillous cytotrophoblasts. Recent studies indi-
cate HLA-G an ectopic up-regula-tion in tumor
cells which may favour their escape from anti-
tumor immune responses The aim of the study is
to find out if there is an association between HLA-
G serum levels, expression on Treg and B cell
surface and progression and effects on treatment
of the CLL patients. Patients and Methods: The
aim of this study was to investigate whether there
is an association between soluble and membrane
bound HLA-G levels on Treg cells and B cell and
prognosis of CLL patients. For this purpose 20
patients whom diagnosed CLL and 13 healthy
blood donors were included in the study. In order
to investigate the expression of HLA-G on the
surface of PMNL cells, we have used CD4, CD25,
CD19, CD45, and HLA-G monoclonal antibodies
and assessments were made by using flow cy-
tometry. HLA-G serum levels from all the serum
samples and cell culture supernatants were de-
termined by using ELISA. Results: Comparing the
results we have found differentiation between
patients sHLA-G serum and plasma levels (47.9 £
69.5 p/ml and 120.3 = 145.2 p/ml) and healthy
controls sHLA-G serum and plasma levels (7.2 =
8.1 u/ml and 61.7 £ 57.2 u/ml). On the other hand
we found a correlation of CD4+CD25+HLA-G+
cells between in control group, patients group
with and without treatment (Table 1). Discussion:
More than 95% of patients have a B cell pheno-
type (B-CLL). B-CLL has a variable clinical course.
Some patients have an excellent prognosis
whereas in others survival is short despite early
treatment. Expression of HLA-G has been sug-
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gested to contribute to immune evasion of tumour
cells. In an effort to gain inside in to the role of
HLA-G in B-CLL we evaluated its expression in
Treg cells and CD19+CD25-/+ cells. Comparing
the results of HLA-G expression on Treg cells in
patients we found that HLA-G expression on Treg
cells were higher than the control group. On the
other hand we found similar expression levels of
HLA-G in treated patients with control group. We
can said that Treg cells suppress the effector
mechanisms and produced immune response to
Th2 in CLL patients. Treg cells may be a usefull
parameter in outcome of treatment in CLL pa-
tients. When we evaluated the CD19+HLA-
G+CD25- cells were increased in B-CLL patients
than both control group and patients with treat-
ment group. As a result we suggest that follow up
HLA-G expression on Treg cells and CD19+ HLA-
G+CD25- cells may be a predictive factor for
treatment and prognosis in CLL.
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ORIGINAL LEUKOCYTE CULTURE
METHODS FOR THE DIAGNOSIS
OF IMMUNOPHENOTYPICALLY
DIFFICULTY DIAGNOSED
HEMOBLASTOSES AND CHLAMY-
DIA TRACHOMATIS INFECTION

Tinatin Shvelidze, *‘Tamar Saralidze, 3Fati Gabunia,
2Lia Mohchevishvili, !Manana Sheklashvili, ‘Marina
Bogvelishvili, 'Elene Saralidze

! Institute of Hematology and Transfusiology, 2 Chil-
dren ‘s Hospital, 3 Center of Immunology, AIDC and
infective Diseases, GEORGIA

In spite of inculcation modern technologies and
diagnostic methods in oncohematology and infec-
tive diseases, doctors do not meet with the diffi-
culty diagnosed or unclear cases. Original bone
marrow (BM), blood leukocyte and cerebrospinal
(CS) liquid culture methods (Georgia Patent 2136)
had been worked out. These methods help to
maintain physiological environment for cells to
reveal their proliferative and functional activity.
Due to the high proliferative activity of malignant
cells of patients with hemoblastoses, significant
increase of blast cells is observed in the cases of
acute leukemia (AL). When percent of blast cells
in blood or BM of patients with AL falls at the
range of 20-40 % and immunophenotyping can’t
reveal the malignant clone, culture method helps
to precise the diagnose. Blast cells in vitro main-
tain their morphological and cytochemical peculi-
arities that help to determine form and variant of



AL. Proliferating in vitro blast cells can be exam-
ined also by immunophenotype assay. At the
stage of clinico-hematological remission increase
of blast cells in BM cultures or their appearance in
blood or CS cultures of patients with AL points to
the existence of minimal residual disease. In cases
of malignant lymphoma in vitro investigations
reveal the presence and proliferation of malignant
cells - lymphocytes with misshaped, abnormal
nucleus, or with 2 or 3 nuclei and figures of patho-
logical mitosis. Amount of malignant cells in vitro
reflects the degree of malignancy of lymphoma
and represents prognosing factor for patients with
malignant lymphoma and helps physician to de-
termine therapy strategy. BM and blood leukocyte
cultures of patients with Chlamydia (C) trachoma-
tis infection reveals morphological inclusions of
this bacteria in monocytes, macrophages, neutro-
phillic leukocytes, lymphocytes and erythrokar-
yocytes as well. According to cultural data C tra-
chomatis infection was diagnosed to 150 patients
investigated by us for different reasons. Among
them in 85 cases this infection was revealed for
the first time. Leukocyte culture method offered
by us can successfully be used for the examination
of antibiotics in vitro. Electron microscope study
revealed colonies of C trachomatis at different
stage of developmental cycle in macrophages and
neutrophiollic leukocytes. Investigation of these
patients in dynamic revealed though significant
decrease but existence of chlamydial inclusions
after treatment pointing to the persistence of in-
fection in organism. Results of our investigations
shows that cultural studies are useful to detect
proliferating clone and minimal residual disease
in the patients with hemoblastoses, to reveal con-
cealed and latent forms of C trachomatis infection
and to evaluate the efficacy of treatment. Isolation
of C trachomatis in patients’ leukocyte culture
enables to examine and estimate new antichlamy-
dial drugs in vitro.
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THE ROLE OF MBL, IL4, ACE,
CCR5 AND IL-1RN GENE POLY-
MORPHISMS IN FEBRILE NEU-
TROPENIA IN PATIENTS WITH
HEMATOLOGICAL MALIGNAN-
CIES
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Aim: The aim of this study was to investigate the
mannose binding lectin (MBL) gene codon 54, 57,
interleukin 4 (IL4) gene (-590), angiotensin con-
verting enzyme (ACE) gene insertion (I)/deletion
(D), C-C chemokine receptor 5 (CCR5) gene (32 bp
deletion) and IL1-R antagonist (IL1-RN) (VNTR in
intron 2) gene polymorphisms (GP) in different
hematological malignancies and to evaluate their
roles in febrile neutropenia (FN) resulting from
chemotherapy (CT). Methods: The study included
11 acute lymphoblastic leukemia (ALL) patients
and 33 acute myelogenous leukemia (AML) pa-
tients hospitalized between the period of 1 July
2004 and 1 June 2005. Fifty subjects formed the
control group. Median age of the AL patients and
controls were 42 years (16-69) and 38 (16-52)
years, respectively. Polymorphisms for the genes
ACE, CCR5 and IL1-RN were detected by PCR.
MBL and IL4 polymorphisms were typed by PCR-
RFLP. Genotypes and allelic frequencies for these
genes were compared in patient and control
groups. The relationships between the genotypes
and the body distribution of infections, patho-
gens, the duration of neutropenia and febrile epi-
sodes in acute leukemia (AL) patients were evalu-
ated. Results: No significant differences in either
the genotype distribution or the allelic frequencies
of IL4, CCR5, ACE, IL-1RN GPs were observed
between patients and healthy controls. MBL
AB/BB genotype (55%) and B allele frequency
(33%), which are important in susceptibility to
infections, were found to be significantly higher in
the AL patients compared to control groups
(p=0.000). The median duration of neutropenia
(neutrophil count<500/ pnl) was 15 days (6-56
days) and the median duration of febrile periods
was 5 days (1-30 days). There were no correlations
between the presence of MBL and CCR5 poly-
morphisms and infectious pathogens, the dura-
tion of neutropenic episodes and febrile episodes,
the presence of fungal pneumonia and mortality
due to FN. Overall bacteremia and gram-positive
bacteremia were more common in MBL AB/BB
group compared to AA group (p=0.000 and 0.01
respectively). Median duration of febrile episodes
were significantly shorter in ACE II group com-
pared to ID/DD group and IL4 TT group com-
pared to CT/CC group (p=0.008 and 0.041 respec-
tively). Mortality within 28 days due to FN was
not observed in IL1-RN 2 allele group compared
to 3/4/5 allele groups (p=0.049). Conclusion: The
frequencies of AB/BB alleles resulting from
polymorphisms in the exon 1 of the MBL gene
were significantly higher in patients with AL
group and the patients who carried this polymor-



phism were more likely to have sepsis in FN epi-
sodes. Empiric antibiotic treatment can be consid-
ered in FN patients who carry variant MBL al-
leles. These results suggest that further research in
larger patient populations is needed to elucidate
the role of MBL, ACE, IL4 and IL-1RN in FN.
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TOTALLY IMPLANTABLE CEN-
TRAL VENOUS ACCESS DEVICES
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ONCOLOGIC MALIGNANCIES:
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TIONS AND COMPARISON OF IN-
CIDENCE OF FEBRILE EPISODES
WITH SIMILAR PATIENTS WITH-
OUT CENTRAL VENOUS ACCESS
DEVICES
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Background: Central venous access device
(CVAD) is a requirement for pediatric hematol-
ogy-oncology patients. The incidence of complica-
tions of CVADs must be related to underlying
disease, intensity of the chemotherapy and fre-
quency of CVAD manipulations. The purpose of
this retrospective study is to evaluate complica-
tions of totally implantable CVAD (ports) in pa-
tients with hemato-onco-logic malignancies. Tak-
ing into consideration the low rate of microbio-
logic documentation we also compared the inci-
dence of febrile episodes with similar patients
without CVAD. Procedure: In our center ports
could be inserted to only some of the patients
either due to unavailability and/or refusal of the
patients or parents. Records of the patients hospi-
talized between January 2002-May 2005 were
evaluated. Patients with ports were matched with
patients without any CVAD but having the same
malignancy, the same anti-neoplastic chemother-
apy and almost similar age. The corresponding
phases of the chemotherapy were compared. Re-
sults: Low profile ports (Deltec) with silicone
catheters were inserted to 31 patients with a me-
dian age of 4.3 years (range 9 months-14 years).
There were 19 ALL, 3 AML, 1INHL, 1 Wilms, 2
RMS, 1 retinoblastoma, 2 hepatoblastoma, 1 os-
teosarcoma. Catheters could be inserted in the
median 24 days (1-197 days) of the chemotherapy
without any antibiotic prophilaxis. The total
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number of catheter days was 5268, with a median
catheter life of 174 days (range 9-493 days). Eight
catheters (26%) were removed due to following
complications: 1 leakage, 1 dislodgement, 1 ob-
struction, 1 tunnel infection, 1 persistant CVAD
associated bacteriemia, 3 persistent febrile neu-
tropenia. Another obstruction could be managed
with streptokinase and one port pocket required
revision. There was 14 infective episodes with a
rate of 2.6/ 1000 catheter days (no clinic CVAD
infection, 5 proven CVAD infection, 3 CVAD as-
sociated bacteriemia, 4 CVAD unrelated sepsis
and 2 tunnel/pocket infection). All isolates were
gram positive bacteria (55% staphylococcus spe-
cies), no fungus could be isolated. Total number
of mechanical complications was 6 and overall
rate of complications were 3.7/1000 catheter days.
Only 25 of the patients with ports could be
matched with patients without CVAD. Patient
with ataxia telengiectasiatNHL, osteosarcoma,
infant ALL, high risk ALL and patients with hepa-
toblastoma can not be matched due to underlying
disease or difference in chemotherapy regimens.
During the evaluated phases of chemotherapy,
total number of febril episodes were 54 and 41 in
the CVAD and non-CVAD group, respectively
(p:0.11). Duration of neutropenia per febril attack
was 9.6 and 7.4 days (p:0.047) and duration of
fever per febrile attack was 5.6 and 4.4 days in the
CVAD and non-CVAD group, respectively
(p:0.56). Conclusion: Although majority of our
patients had hematologic malignancy, neutro-
penic periods and required frequent manipula-
tion, the rate of the complications were acceptable
and similar to developed countries. Larger studies
comparing the infection rate in hemato-oncology
patients with and without CVAD's are necessary.
Nevertheless CVAD's are inevitable for delivery
of anti-neoplastic chemotherapy in the majority of
the children.
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Background: Invasive aspergillosis (IA) is a seri-
ous problem for immunocompromised patients,
especially for haematologic malignancies. Since
clinical symptoms are often similar to those of
other infectious diseases, the diagnosis of this
infection is difficult. An early diagnosis of IA may
improve the therapeutic outcomes but only few
tolls are available for this purpose. Aimes: Al-
though the recent advent of an improved com-
mercial serum enzyme-linked immunosorbent
assay (ELISA) for the detection of circulating ga-
lactomannan (GM), a major constituent of Asper-
gillus cell walls, has contributed to the diagnosis
of invasive aspergillosis, the optimal ‘cut-off’
value of the test is a matter of debate. Methods:
This study evaluated the specificity and sensitiv-
ity of the detection of GM for the diagnosis and
prediction of IA in neutropenic haematologic
patients. In a series of 165 consecutive high-risk
treatment episodes that were stratified according
to the probability of IA based on recently accepted
case definition sets, the potential of serial screen-
ing for circulating GM in predicting IA was vali-
dated. In a total of 165 febrile neutropenic epi-
sodes, 1385 serum samples were studied. Results:
Among the episodes studied, proven, probable,
possible and non IA constituted four, eleven, six-
tyfive and eightyfive of the total respectively. As
the optimal threshold for positivity remains a
matter of debate, we calculated the value of dif-
ferent thresholds. Different cut-off values that
were used for the estimation of sensitivity and
specificity were 1.5, 1.0, 0.8, 0.7 and 0.5. By using
0.8 cut-off value, the best sensitivity (66%) and
specificity (88%) was achieved. When 0.8 cut-off
value was determined on two sequential sera, 10
of 15 “proven and probable IA" episodes were
positive. If only proven episodes were considered
100% sensitivity with the same spesificity was
obtained. According to ROC analyses the optimal
cut-off value was 0.85. When ‘single® 1.0 cut-off
value was used, GM became positive before em-
pirical antifungal therapy in 5 of 11 episodes but
when the cutoff value was lowered to 0.8, GM
became positive in 7 episodes. Conclusions: With-
out considerable change in specificity, better sen-
sitivities can be obtained by reducing the cut-off
value to 0.8 instead of 1.0 and in high risk patients
more frequently screening of the test should be
required for predicting IA earlier.
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BACKGROUND: Invasive Fungal Infection (IFI) is
a major cause of morbidity and mortality in the
setting of both chemotherapy-induced myelosup-
pression and stem cell transplantation (SCT).
Caspofungin is a novel antifungal agent of the
echinocandin class of compounds. In a random-
ised trial of empirical antifungal therapy in pa-
tients with persistent fever and neutropenia,
caspofungin was as effective as liposomal ampho-
tericin B and associated with less nephrotoxicity
(Walsh TJ, NEJM 2004). AIMS: To assess caspo-
fungin in the treatment and prophylaxis of IFI in
patients with acute leukaemia and in stem cell
transplant recipients. METHODS: From March
2003 to May 2005, caspofungin was used for the
treatment of proven or probable IFI in patients
with acute leukaemia and in stem cell transplant
recipients. Proven IFI required histopathological
or microbiological documentation of fungal spe-
cies from biopsied tissues. Probable IFI was de-
fined as the presence of characteristic clinical
signs, symptoms and radiological evidence con-
sistent with invasive aspergillosis, which included
the CT halo sign, or progression from multiple
nodules to cavitation or air-crescent formation.
The presence of small, peripheral abscesses in the
liver and/or spleen suggested a diagnosis of
chronic disseminated candidiasis. Caspofungin
was commenced empirically after 72 hours of
antibiotic-resistant neutropenic fever with nega-
tive blood cultures or earlier at the discretion of
the physician. A modified regimen (70mg daily on
alternate days) was simultaneously used as anti-
fungal prophy-laxis in patients undergoing induc-
tion or consolidation chemotherapy for acute leu-
kaemia or in the setting of stem cell transplanta-
tion. RESULTS: A diagnosis of proven or probable
IFI was made in 24 patients in this cohort over the
26 month period. Sixteen patients were allograft
recipients, 2 were autograft recipients and the
remaining 6 had acute leukaemia. The median age
was 31 years (range 18-62 years). Eighteen were
male and 6 female. There was only 1 death due to
IFI. Importantly, given the inclusion of patients
receiving ciclosporin and tacrolimus as prophy-
laxis against Graft-versus-Host Disease, there was
no need for dose reduction due to hepatic or other
toxicity. Hepatic biochemical data are provided.



Seventeen patients received anti-fungal prophy-
laxis with modified-dose caspofungin. Supportive
pharmacokinetic data including trough drug lev-
els are provided. Four of these patients developed
IFI and proceeded to treatment doses of caspo-
fungin. All survived. SUMMARY: Caspofungin is
an effective agent in the treatment of IFL. Its role
in prophylaxis requires further study.
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Hepatitis B surface antigen (HBsAg)-positive ma-
lignant lymphoma patients are frequently compli-
cated by hepatitis B virus (HBV) reactivation after
cytotoxic chemotherapy. Pre-chemotherapy viral
load may be a risk factor for HBV reactivation
during cytotoxic chemotherapy. Hepatitis B e
antigen (HBeAg)-positivity which is correlated
with elevated HBV-DNA levels is associated with
increased viral load. The aims of this study were
to investigate the long-term treatment outcome of
lamivudine in preventing HBV reactivation and
its associated morbidity according to the pre-
chemotherapy HBeAg status. Twenty-four adult
NHL patients with HBsAg-positive undergoing
various intensive chemotherapies (first-line or
salvage) were analyzed. All patients received
lamivudine 100 mg daily before the initiation of
chemotherapy. The median duration of lami-
vudine therapy was 11.5 months (range: 1-54).
The median number of chemotherapy cycles the
patients received during lamivudine prophylaxis
was 6 (range: 1-16). The initial steroid containing
chemotherapy regimens used in 18 patients (75%),
and anti-CD20 monoclonal antibody containing
chemotherapy regimens used in 6 patients (25%).
Four patients received autologous peripheral
blood stem cell transplantation without the resul-
tant HBV reactivation. Among 14 patients with
pre-chemotherapy HBeAg-positive, hepatitis as-
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sociated with HBV reactivation developed in 1
patient and there were no patients who had de-
veloped hepatitis due to HBV reactivation in 10
patients with HBeAg-negative. One patient de-
veloped HBV reactivation during the follow-up
visit after lamivudine withdrawal, and 4 patients
developed YMDD (tyrosine-methionine-
aspartate-aspartate) mutation during lamivudine
therapy. There were no statistical differences be-
tween patients with HBeAg-positive and those
with HBeAg-negative in HBV reactivation rate
during chemotherapy and overall survival. Our
results demonstrate that lamivudine should be
considered preemptively before the initiation of
chemotherapy for all HBsAg-positive NHL pa-
tients regardless of pre-chemotherapy HBeAg
status (HBV viral load) undergoing various inten-
sive chemotherapies to prevent chemotherapy
related HBV reactivation. And compared with the
general population, similar rate of hepatic prob-
lems (HBV reactivation after lamivudine with-
drawal and developed YMDD mutant) on the
long-term evaluation were observed in the NHL
patients.
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It has been seen that a significant number of hae-
mophiliacs show a co-existence of mutations re-
lated with an increased risk of thrombosis (Foka
et al 2003). It has been also suggested that these
thrombophilic genetic defects may actually pro-
tect haemophiliacs from recurrent bleeding epi-
sodes or may even lead to thrombosis in several
cases (Makris et al 2003). In order to study their
coagulation activity F1+2 and TAT were selected
as markers of the generation of prothrombinase.
We simultaneously applied the Hicks & Pitney
test to compare our results, and we used the
Thrombin Generation test as a confirmatory stan-
dard test. Materials and Methods: 65 subjects
were studied (58 haemophiliacs 42+15 year old
and 7 normal subjects 45£10 year old). We divide
our subjects in four groups: 1- 27 haemophiliacs
without mutations (HN), 2- 15 with FVLeiden



and/or FIIG20210A mutations (HHet), 3- 16 ho-
mozygotes in MTHFR (HIT) and 4- 7 normal
subjects (NS). The levels of F1+2 and TAT were
tested with ELISA. The Hicks & Pitney test was
applied in 10 consecutive incubations in 370C.
Initially we added Cephaline and CaCl2 in equal
and sufficient quantity of diluted PPP (1/10).
0,1ml from this mixture is added to a new tube
containing 0,1ml substrate normal plasma and
0,Iml CaCl2. Simultaneously, 0,Iml from each
incubation is frozen for measurement of F1+2 and
TAT. Concerning the thrombin generation (TG)
test or Endogenous Thrombin Potential (ETP) we
used the Thrombogram-ThrombinoscopeTm as-
say. TG was studied according to the assay de-
scribed by Hemker et al (2000). Our results pre-
sented graphically with the 5 pictures. In these
graphs it can be seen that haemophiliacs with no
mutations show a gradual prothrombinase gen-
eration. On the contrary, haemophiliacs with mu-
tations show a rapid generation that is also ex-
pressed by the concomitant increase in the levels
of F1+2 and TAT mainly in the group of carriers
of mutation FVL or/and FIIG20210A. A similar
response was observed in the group of normal
subjects. This can be explained as an adjustment
of the coagulation mechanism of haemophiliacs
with coexistence of thrombophilic mutations,
possibly capable of preventing the high frequency
and severity of bleeding episodes. These results
were more revelatory using the TG test. The com-
parison between the different groups using the t-
test distribution curve was as follow: a- Compari-
son between normal subjects (NS) and haemo-
philiacs with FV-Leiden mutations t-test, p<0.1
(ns), in contrary the comparison between the NS
curve and all the rest groups was statistically dif-
ferent (p<0,05). Conclusion: The above results are
in line with the observation that haemophilic pa-
tients bleed only after trauma, surgical interven-
tion etc. It seems probably that during the million
years of human life on earth one or more compen-
satory mechanisms have developed. These appear
to play a significant role in the rate of bleeding
episodes in haemophiliacs and may also be able to
explain the increasing frequency of thrombotic
events in these patients.
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The development of factor VIII inhibitors is the
most serious, life-threatening and expensive com-
plication of hemophilia therapy. Every hemo-
philia patient should be screened for inhibitor
formation. The epidemiology of inhibitors gener-
ally evaluated with prevalance and incidence
studies. "Prevalance" is defined as the percentage
of patients with hemophilia who have inhibitors
at any given time and they are cross-sectional or
retrospective studies. "Incidence" is defined as the
occurrence of inhibitors over a particular period
of time and they are prospective cohort studies.
The aim of this screening study was to deter-
mined the incidence and prevalance of inhibitor
development ratios in Turkish patients with
hemo-philia-A who followed up in Ege Region of
Turkey. Since 1996, inhibitor tests have performed
regularly in 384 hemophilia-A patients. All cases
were severe(FVIII<2%). All patients had have one
test at least in a year. In most of patients, blood
drawing was performed in our hospital during
routine controls and hemophilia society meetings.
Other plasma samples collected from other hospi-
tals from Ege Region were transferred to our hos-
pital. Mean age was 17.5 years (range:1-45 yr). In
2005, ten years of duration was completed (mean;
5 yr). All patients used blood products (FVIII con-
centrates and FFP) were included the study. In-
hibitor screening tests and titrating the inhibitors
were performed with Bethesda method. The cut-
off level for inhibitor positivity was defined as
>0.6 BU/ml. The Nijmegen modification was used
for confirmation of lower values. FVIII activities
were determined by an one stage assay with STA-
Compact Analyser (Diagnostica Stago, France).
Totally 77 patients (20%) was determined inhibi-
tor positive. Of these cases 27 were LR inhibitor
(7%) and 50 were HR inhibitor (13%). Mean age
was 14 (range; 1-45 yr). However, 31 inhibitor
were transient (LR=15 / HR=16 pts). Resolution
time for transient inhibitors was 7.842.9 months
for LR and 16.315.7 months for HR patients. Per-
manent inhibitor rate was 12% (46 pts; LR=3% /
34 pts; HR=9%). Inhibitor titrages were 2.0£1.5
BU/ml (0.8-4.8) for LR and 76.2+11.8 BU/ ml (5-
800) for HR cases. Incidence rate was determined
with prospective observation and testing in previ-
ously inhibitor negative patients. Totally 322 se-
vere HA cases was inhibitor negative at the be-
ginning of study. Previously inhibitor positive
patients (n=62) were excluded. After 5 years of
duration only 13 patients became inhibitor posi-
tive. Nine patients were LR (2.7%) and 4 patients



were HR (1.3%). Incidence rate was determined as
4%. Reported rates for inhibitors in literature were
heterogenous, ranging from 6-27% for prevalance
and 0-52% for incidence. Our rates were in this
limit. Thanks to this project, inhibitor positive
patients can be treated earlier with specific hemo-
static agents as recombinant FVIla and APCC for
their serious bleedings.
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FVIII replacement therapy is ineffective in hemo-
philia A patients who develop alloantibodies (in-
hibitors) against factor VIII (FVII). The type of
FVIII gene mutation, genes in the Major Histo-
compatibility Complex (MHC) loci and also other
proteins participating in the presentation of anti-
gens are the major predisposing factors for inhibi-
tor formation. A national collaborative effort was
undertaken to identify the FVIII gene mutations
and investigate the correlation of the type of mu-
tation to antibody formation in high responder
inhibitor patients. A total of 26 severely affected
patients with known inhibitor levels of >5 Be-
thesda U/ml were included. The strategy fol-
lowed was to initially screen the samples for in-
tron 22 inversion mutations by Southern blotting
and then for intron 1 inversion mutation by PCR.
The exonic regions corresponding to A2, C2, and
A3 domains that include functional binding sites
of the ligands of the FVIII protein were then se-
quenced in inversion negative patients. Complete
sequencing of the FVIII gene was performed in
those patients without a change in the former
exonic regions. About 54% of patients (14 of the
total) had inversion mutations mostly involving
intron 22, and 26% (7 of the total) had point muta-
tions that involved 3 single nucleotide and 2 di-
nucleotide deletions, and 2 C>T and 1 G>A transi-
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tions in exons corresponding to A2, C2 and A3
domains leading to either nonsense or frameshift
and termination mutations, all resulting in protein
truncations. One patient had a A>T change result-
ing in a splicing error in intron 16. One patient
had a large deletion involving exons 20-25. The
remaining 4 patients are suspected to have vari-
able length large deletions. In conclusion, large
genomic rearrangements and termination muta-
tions all leading to a defiency of the FVIII protein
were the prominent cause of the inhibitor devel-
opment in this group of high responder hemo-
philia A patients
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Introduction: Acquired hemophilia is a rare sever
bleeding disorder, caused by auto antibodies to
factor VIII, with an incidence of approximate 0.2-1
per million per year. Characterized by a sponta-
neous, sudden onset of server hemorrhagic com-
plications which are fatal in 8-22% of the patients.
The majority of deaths occur within the first few
weeks after presentation. Conditions that may be
associated with acquired hemophilia are autoim-
mune disease (SLE, rheumatoid arthritis, asthma)
lynphoproliferative disorders, malignancies and
pregnancies. In 50% of cases the condition is idio-
pathic. Management of these patients still repre-
sents a major therapeutic challenge. Bleeding ar-
rest and inhibitor eradication are the two major
objectives of acquired hemophilia treatment. We
evaluate the clinical problems related to the ac-
quired hemophilia in our hospital at Iranian he-
mophilia center. Results: Between 2000 and 2005:
24 patients, 17 females age 13-72 and 7 males age
53-82 were registered. All patients had a life
threatening bleeding. 30% of cases were idio-
pathic and 70% associated with different clinical
conditions. The most frequent sites of bleeding
were skin, muscles, mucosa and urogenital tract. 2
patients didn't require treatment for bleeding. In
22 treated patients 32 bleeding episodes were
controlled successfully. One patient died because
of uncontrolled bleeding. The immunosuppres-
sive therapy used to suppress the inhibitor in 22



patients. The final results of indication are com-
plete remission in 16 cases, partial remission in
two and 4 treatment failures. The majority of pa-
tients who achieved C.R received steroids. Dis-
cussion: Treatment of patients with FVIII auto
antibodies still represents a major therapeutic
challenge. The hemorrhagic manifestation in ac-
quired hemophilia is more dramatic and life
threatening as compared to bleeds associated with
alloantibodies. The severity of bleeding is not
proportionally related to the inhibitor titer. The
choice of treatment for acute bleeds should be
based on the clinical presentation rather than on
the level of inhibitor titer. According to recent
studies lethality is reduced to 8% may be attribut-
able to the availability of bypassing agents (such
as APCC and rFVIla concentrate).
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Background. Primary prophylactic replacement
therapy, recommended by the WFH and EHC for
hemophilia patients with severe disease, is not yet
applied in our country, and on demand therapy is
frequently insufficient. Under these circum-
stances, bleeding episodes are very frequent and
diverse, with a high risk for immediate and late
severe complications. Aims. Evaluation of the
frequency, clinical aspects and associated risks
and complications of different bleeding episodes,
correlated with the severity of the disease and
patients age, in hemophiliacs receiving almost
only on demand treatment, without primary pro-
phylactic replacement therapy. Methods. The
study was conduced on a cohort of 212 hemo-
philia patients treated in the Hemophilia Center
Timisoara (about one fifth of the diagnosed he-
mophiliacs in our country), in the period between
1990-2005, 180 with hemophilia A, 32 with hemo-
philia B, 148 with severe and moderate-severe
forms of disease, aged between one month - 24
years. On demand replacement therapy was
mainly represented by fresh frozen plasma and
cryoprecipitate. Secondary prophylaxis was used
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for chronic synovitis or after ileopsoas hemato-
mas. Results. From the total number of 1964 regis-
tered bleeding episodes, 87.22% in patients with
severe hemophilia, hemarthroses (HA) and hema-
tomas (HM) represented 75.97%. The real number
of bleedings was probably higher. Hemorrhagic
anemia appeared in almost all cases of intraperi-
toneal and gastrointestinal bleedings. Hematomas
were responsible for 58.62% of hemorrhagic shock
complications, retroperitoneal, iliopsoas muscle,
liver, and spleen HM being the most dangerous
(one death). In young patients, HM of the head
and neck were more frequent, the majority with
dangerous locations (79.35%). Iliopsoas HM, en-
countered in older patients (more than 14 years in
85.71% of cases) frequently relapsed (64.10%), and
had a tendency to blood cysts formation. Intracra-
nial hemorrhage (8.49% of patients) was related to
birth trauma in 33.33% of cases, with consecutive
severe neurosensorial sequelae in 72.22% of these.
Gastrointestinal bleedings were associated with
H.pylori infection in 62.50% of patients. Repeated
hematuria was associated with a very high fre-
quency of urinary tract infections. All these ex-
plain the high median hospitalization duration
(between 10.6-5.1 days). Conclusions. The impos-
sibility to apply the primary prophylaxis is the
main cause of the extremely diverse spectrum of
bleeding episodes, frequently associated with
severe complications and late sequelae in our
patients, compared with the nearly normal life of
patients under prophylaxis. Key words: hemo-
philiacs, bleeding episodes, complications.
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Background and aim: Angiogenesis is the funda-
mental step in carcinogenesis. Lymhangiogenesis
is another step in this pathway. Cyclooxygenase
system is also essential in tumorigenesis due to
the its inhibitor effect in apoptosis, promoter ef-
fect in angiogenesis and increased tumor cell in-
vasive effect. Non-Hodgkins lymphomas (NHL)
are heterogenous tumors with highly variable
biology and clinical outcome. Here vascular endo-
thelial growth factor A (VEGF-A), vascular endo-



thelial growth factor C (VEGFC), and cyclooxy-
genase-2 (Cox-2) expressions were evaluated in
cases with NHL and the expression profile of
these biological factors were compared with
known prognostic and clinical parameters. Pa-
tients and methods: One hundred seventy eight
biopsy samples taken from NHL cases were uased
as study material. Immunohistochemistry was
used for this aim. More than 10% staining was
accepted as positive for VEGF-A and C, Cox-2
staining was scored according to the stained per-
centage and intensity of the tumor cells. Pearson
SPSS 12.0 student t test or ANOVA, Mann-
Whitney U test or Kruskal-Wal-lis tests were used
for statistical analysis. Results: Patients" ages were
between 16 and 82, female/male ratio was 74/104,
histologically 73 cases had low grade NHL
(Group I), while 90 had aggressive (Group II) and
15 had very aggressive subtype (Group III).
VEGEF-A and VEGF-C expressions were found in
61.2% (109/178) and 34.8% (62/178) of the cases,
respectively. Cox-2 expression higher than score
50 was detected in 56.2% of the cases. VEGF-A
was not found to be correlated with histologic
subtype (p=0.731), PS (p=0.505), stage (p=0.098),
sex (p=0.922), extranodal involvement (p=0.209),
$2M (p=0.721). VEGF-C was not found to be cor-
related with histologic type (p=0.366), PS
(p=0.901), stage (p=0.976), extranodal involve-
ment (p=0.226), £2M (p=0.569), sex (p=0.065) and
age (p=0.33). There was an important correlation
between VEGF-A and VEGF-C (p=0.000). There
was not an important correlation between Cox-2
and age, stage, extranodal involvement, B symp-
tom and sex, but there was a statistically signifi-
cant correlation between histologic subtype and
Cox-2 expression: Higher Cox-2 expression was
seen in more aggressive NHL subtypes (p=0.027).
Although VEGF-A and VEGF-C positive tumors
tended to have higher Cox-2 score, this associa-
tion was statistically nonsignificant (p=0.082 and
0.089). Conclusion: Angiogenesis and lymphan-
giogenesis is important in lymphomagenesis. The
positive association between Cox-2 expression
and aggressive histology and also correlation
between VEGF-A- VEGF-C and Cox-2 and Cox-2
with aggressive tumor suggest that there is a
common pathway between angiogenesis and
cyclooxygenase pathways. Targeted therapy for
vessel formation and Cox-2 system will be novel
therapeutic approaches in NHLs as seen in many
other malignant tumors.

Abstract: 166 Oral: 166

41

ANALYSIS OF FLAVOPIRIDOL EF-
FECT ON CELL CYCLE AND APOP-
TOTIC PROTEINS IN MANTLE
CELL LYMPHOMA

1Girish Venkataraman, 'Tazeen Maududi, 2Fulya Oz
Puyan, 31. Hakki Bahar, 4Keith F. Izban, 1JiangZon Qin,
1Serhan Alkan

Loyola University Medical Center, USA 2 Edirne Uni-
versity, 3 Dokuz Eyliil University, TURKEY 4 Elmhurst
Memorial Hospital, USA

Typical Mantle Cell Lymphoma (MCL) and mor-
phologic variants are a distinct group of B-cell
Non-Hodgkin's Lymphomas (NHLs) associated
with over-expression of the cell cycle protein cy-
clin D1 following translocation between the IgH
and Bcl-1 genes. Due to the important functional
interaction between cyclin D1 and cyclin depend-
ent kinases (CDKSs), pharmacologically developed
cyclin dependent kinase inhibitors (CDKIs) such
as Flavopiridol are under consideration for treat-
ment of patients with MCL. The present study
investigated the in vitro effects of Flavopiridol on
the MCL cell line (JeKo-1). Flavopiridol at a dose
of 10 nmol/L induced apoptosis in MCL cells by 6
hours of treatment as noted by flow cytometric
analysis, morphologic examination and Western
blotting. The cleavage of proCaspase-3 and PARP
and the decrease of Flavopiridol-induced apop-
tosis by pan-caspase inhibition suggested that the
caspase pathway serves an important role in the
apoptotic process. Furthermore, MCL cells ex-
posed to Flavopiridol showed down-regulation of
key cell cycle proteins acting at the restriction
point control between the G1 and S phases. The
onset of Flavopiridol-induced apoptosis also coin-
cided with the down-regulation of Mcl-1, an im-
portant anti-apoptotic Bcl-2 family protein. Cell
viability studies further demonstrated that the
combination of Flavopiridol and Bortezomib
causes significant cytotoxicity in MCL cells. Col-
lectively, our data indicates that Flavopiridol may
have significant therapeutic potential when used
synergistically with drugs targeted against com-
plementary cellular pathways.
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Background: Primary central nervous system
lymphoma (PCNSL) is a separate entity of non-
Hodgkin's lymphoma. It confines to the cranio-
spinal axis without systemic disease. Over the last
decade, the incidence in the immunocompetent
population reported in several studies has risen.
The causative factors accounting for this phe-
nomenon is not explained by the improved ability
to diagnose and still remain unresolved problems.
Because of many differences in the natural history
and management of acquired immune deficiency
syndrome (AIDS)-associated and non-AIDS-
associated PCNSL, we review in immunocompe-
tent patients only. Aims: In our study, we present
an incidence, clinical manifestations, radiologic
features and outcomes of PCNSL patients under-
went radiotherapy in a single university hospital
in the southern Thailand. Methods: We retrospec-
tively reviewed 20 immunocompetent patients
diagnosed with biopsy-proven PCNSL between
1993 and 2002 at Songklanagarind hospital, Thai-
land. We described presenting symptoms, histo-
logical subtypes and treatment outcomes. Preop-
erative computerized tomography (CT) and mag-
netic resonance images (MRI) were analyzed by a
radiologist (Fig. 1). SPSS for window version 12.0
was used for statistical analysis. Results: The in-
creasing trend of incidence was observed in the
last three years from 0- 2.13 in 1993-1999 to 2.05-
3.88 cases per 100 newly-diagnosed NHL in 2000-
2002. The median age was 58 years (range: 34-71
years). At diagnosis, hemiparesis was the most
common presenting symptom (40%). According
to Working Formulation Classification, diffuse
large B-cell was the most common subtype (61%).
CT and MRI revealed the majority of patients
(60%) had solitary lesion and most of them lo-
cated in supratentorial area. Pre-contrast media
administration (CM), CT demonstrated 70% of
lesion appearing hyper- or isodensity. In contrast
to MRI study, T1-weighted images demonstrated
only 30% with hyper- or isointensity. Post-CM, CT
and MRI revealed homogeneous enhancement as
shown in figure. Regarding to treatment, only 18
patients received radiation therapy which was the
sole treatment. Post radiation, 11 patients were
recovery without interference of daily activity.
The median survival time for our study was 15
months Summary: Although the incidence of
PCNSL is low, the increasing is observed now
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even in the immunocompetent patients. Cur-
rently, a combination between chemotherapy and
radiotherapy reveals better. Figure 1. Brain MRI,
Post-gadolinium administration
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Background Factors effecting stem cell collection
are poorly understood. Many factors effect stem
cell collection including type of lymphoma, age,
stage, previous chemotherapy, previous XRT and
mobilization regimen Aims To check the effect of
prior radiation therapy on autologous peripheral
blood stem cell (CD 34+ cells) collection in pa-
tients with relapsed or refractory diffuse large cell
lymphoma (DLCL) and Hodgkin's lymphoma
(HD) Methods 127 consecutive patients with re-
lapsed or refractory DLCL and HD who received
ESHAP followed by BEAM and APBSCT were
reviewed. Characteristics of these 127 patients are:
68 males: 59 females. DLCL 49: HD 78. Median
age at ASCT 26 years, prior XRT treatment 48
patients (24 / 49 DLCL and 24 / 78 HD patients),
median prior chemotherapy cycles 6. Median XRT
dose was 3600 cGy (range 1500 to 4500 cGy). The
majority of patients received involved field XRT,
only 8 / 48 had extended field and 5 / 48 with
pelvic area XRT. Results 37 / 48 (77%) patients
with prior XRT and 56 / 79 (71%) patients with no
prior XRT required only one apheresis (p= NS).
Median total CD 34+ cells / kg collected were 6.9
x10*6 for the whole group; for no XRT group (79
patients) 7.48 x10*6, with XRT (48 patients) 5.7
x10*6 (p = 0.12). Patients with HD and no XRT (54
patients) 8.17 x10*6 and with XRT (24 patients) 6.8
x10*6 (p = 0.64). DLCL patients and no XRT (25
patients) 5.6 x10*6 and with XRT (25 patients) 5.05
x10*6 (p = 0.125). Different XRT doses did not



seem to effect CD 34+ cells collection (p = 0.64). In
XRT group, CD 34+ cells collection in patients 30
years or younger (27 patients) (8.6 x10%6) vs > 30
years (21 patients) (4.9 x10*6) (p = 0.046). No XRT
group showed the same trend for age (8.77 x10*6
vs 5.4 x10%6) respectively (p = 0.043). In XRT
group, CD 34+ cells collection in patients required
one apheresis (37 patients) (6.9 x10%6) vs >1
apheresis (11 patients) (3 x10*6) (p = 0.016). No
XRT group, one apheresis (56 patients) (9.9 x10*6)
vs >1 apheresis (23 patients) (5 x10%6) (p = 0.011).
Multivariate analysis to check the effect of histol-
ogy, gender, age at transplant, chemotherapy
cycles <=8 vs > 8, response to initial therapy and
number of apheresis required (1 vs > 1) was per-
formed. In XRT group, age (p = 0.038) and num-
ber of apheresis (p = 0.023) and in no XRT group,
histology (p = 0.017), age (p = 0.005) and number
of apheresis (p = 0.003) were significant factors.
Conclusion: In these uniformly and minimally
pretreated patients with DLCL and HD, effect of
prior XRT use showed a trend towards inferior
CD 34+ cells collection as compared to no XRT
group but the effect failed to reach the statistical
significance. Prior XRT use resulted in signifi-
cantly lesser CD 34+ cells cell collection in pa-
tients older than 30 years and if patient required >
1 apheresis. Same observation related to age and
apheresis was found in patients with no prior
XRT.
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Background and Aim: Combined modality treat-
ment with 4-6 courses of chemotherapy and in-
volved field radiotherapy (IFRT) is becoming the
standard treatment in recent years in the man-
agement of early stage Hodg-kin's disease. In
order to reduce the risk of late complications,
ongoing randomized trials are seeking for mini-
mal effective radiotherapy dose in addition to

43

chemotherapy intensity. This prospective study
was undertaken in order to find the efficacy of 3
courses of doxorubicin, bleomycin, vinblastine,
dacarbazine (ABVD) chemotherapy and response
adapted IFRT dose. Methods and Materials: Fifty
patients with supradiaphragmatic CS I-IIA Hodg-
kin's disease without bulky mediastinal lympha-
denopathy were enrolled into this prospective
study between September 1997 and 2004. Patients
were treated with 3 courses of ABVD chemother-
apy followed by involved field irradiation. Radio-
therapy dose was 20 Gy in complete responders
and 30 Gy in partial responders. The median age
was 37,5 years (range 19-58). Eighteen patients
(36%) were female and 32 (64%) were male. The
majority of the patients were CS II (68%). Twenty-
six patients (52%) were with mixt-cellularity (MC)
histology, while 18 were with nodulary sclerosing
and 6 were with lymphocyte-predominant (LP)
histology. Results: Median follow-up was 57
months (range 8-91). At the time of this analysis
47 patients (94%) were without any evidence of
disease recurrence. Three patients developed re-
currence, one in the abdomen, one in the contra-
lateral neck and the other in the previously in-
volved neck. Time to recurrence was 11 and 31
months in patients with abdominal or contrlateral
neck recurrence, while the patient with in field
recurrence developed lymphadenopathy 85
months after the end of radiotherapy. The 5-year
relapse-free and overall survival rates were 95%
and 98%, respectively. None of the prognostic
factors as stage (I vs II), histology, gender,
age(<40y vs .40y), presence of bulky peripheral
lymphadenopathy, ESR(50 mm/h vs >50 mm/h),
number of the involved sites (2 vs >2), response to
CT (partial vs complete) were found as statisti-
cally significant. Six patients developed treatment
related complications. One patient, who received
neck and 30 Gy mediastinal radiotherapy devel-
oped ischemic heart disease and five other pa-
tients developed subclinical hypothyroidism. The
patient with ischemic heart disease had a history
of smoking for more than 10 years and had an
increased serum cholesterol levels before rdio-
therapy. Conclusion: Despite the limited number
of patients, 3 courses of ABVD chemotherapy and
response adapted XRT seems to be successful in
terms of disease control and low complication
rates.
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DOWN-REGULATION OF NOTCH-1
EXPRESSION DECREASES PU.1
MEDIATED MYELOID DIFFEREN-
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Background Notch-1 mediates a series of signal
transduction pathway to control cell fate, self-
renewal and differentiation during the develop-
ment process of human. In the hematopoietic
system, the Notch signaling is considered to main-
tain the stem cell pool and the self-renewal capac-
ity of hematopoietic stem cells. Recent study
showed that in normal hematopoietic system,
Notch-1 up-regulates the expression of a myeloid-
dif-ferentiation related transcriptional factor,
PU.1, and promotes myeloid cells differentiation.
We therefore assume that decreases Notch-1 ex-
pression may involve in the leukemogenesis of
acute myeloid leukemia (AML) through down-
regulation of myeloid differentiation process.
Aims To investigate the role of Notch-1, PU.1
transcriptional factor and downstream differentia-
tion signal pathway in the leukemogenesis of
acute myeloid leukemia. Methods The CD34+
stem cells harvested from five healthy donors
were used as a control in this study. Notch-1 ex-
pression of leukemic cells from 54 AML patients
and 7 AML cell lines (CTV, KG1, RPMI1640,
MOLM13, THP1, GDM1, ML2) were analyzed by
real-time quantitative PCR (RQPCR). Western blot
analysis was used for evaluating the Notch-1,
PU.1 and downstream molecule (MCSFR) expres-
sion in a part of AML patient samples and cell
lines, and PQ-PCR of PU.1 was done in all AML
patient  samples for  confirmation. Co-
immunoprecipitation was performed for evaluat-
ing the interaction between Notch-1 and PU.1. To
investigate the mutational status of Notch-1 and
PU.1 in AML, PCR single strand conformation
polymorphism (SSCP) for Notch-1 (ANK and
PEST domain) and PU.1 (PEST and DBD domain)
was performed. Results Significantly decreased
Notch-1 mRNA expression was found in AML
patients and cell lines compared with CD34+ stem
cells (Figure 1A). Western blot confirmed the
phenomenon of down-regulated Notch-1 expres-
sion in AML (Figure 1B, 1C). Regarding the
downstream differentiation signaling, decreased
PU.1 and MCSER protein expression was found in
AML cell lines and patients, and the expression
level of Notch-1 was correlated with PU.1 and
MCSER expression. RQ-PCR of PU.1 also demon-
strated decreased PU.1 expression in AML. No
mutation could be detected on certain domains of

Notch-1 and PU.1. Immunoprecipitation study
showed that Notch-1 intracellular domain bound
to PU.1 directly. Conclusions Notch-1 regulates
the differentiation-related transcriptional factor
PU.1 expression through expression level and
direct binding. Down regulation of Notch-1 ex-
pression decreases PU.1 mediated differentiation
signal pathway, and it may participate in the leu-
kemogenesis of AML. Figure 1. Down-regulation
of Notchl Expression in AML cells and patients.
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Introduction: The telomeric DNA together with its
associated proteins protects the chromosome ends
from degradation or aberrant recombination. The
length of telomere in cancer cells depends on a
balance between the telomere shortening at each
cell cycle and the telomere elongation resulting
from telomerase activity. In leukemias and in
some solid tumors, a correlation between decreas-
ing telomere length and an increasing severity of
disease has been described. Telomere reduction
was previously demonstrated in acute and
chronic leukemia. Acute promyelocytic leukemia
(APL) characterized by a specific chromosomal
translocation t(15;17) that form a PML-RAR. fu-
sion gene. Arsenic trioxide (As203) is able to in-
duce complete remission in t(15;17)-positive
APLs. Arsenic trioxide treatment promotes te-
lomere shortening and apoptosis. Methods: 300
peripheral blood samples were taken from 30 APL
patients before, during and after therapy with
Arsenic Trioxide. Leukemic blasts were isolated
by ficoll- gradient, and then genomic DNA ex-
tracted by salting out protocol from those sam-
ples, and NB4 cells. Genomic DNA was digested
with Rsal and Hinfl restriction enzymes; electro-
phoresis was performed in 0.8% agarose gels.
Finally telomere length was determined by south-



ern analysis. Results: We studied telomeric DNA
in APL leukemic cells from patients as well as
NB4 cell line as a human APL model. Marked
differences were observed in the sizes of the te-
lomeric repeats in the normal blood cells and APL
leukemic cells. The leukemic cells of 30 patients
with APL showed a variable reduction in the
length of telomeric DNA, ranging from 2.0 to 7.0
kb, while the telomere length in PB mononuclear
cells obtained from the same patients during
complete remission was 9.0 to 10 kb. Conclusion:
Arsenic therapy leads to telomere shortening,
growth arrest, and leukemic cell death (by apop-
tosis). Longer telomeres were found in APL pa-
tients after induction by arseninc treatment com-
pared with those found in diagnostic specimens.
Most likely this was due to the loss of the leuke-
mic clone (with shorter telomeres) and the emer-
gence of normal hematopoietic cells (with longer
telomeres) after induction therapy. These data
indicate that telomere length shortening in APL
patient treated with arsenic can be used as a
marker to monitor disease condition and response
to therapy.
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Background: A potential mechanism of chemo-
therapy resistance in acute myeloid leukemia
(AML) is the multi-drug resistance (MDR-1) gene
product P-glycoprotein (P-gp), which is often over
expressed in myeloblasts from refractory or re-
lapsed AML. EMA, consisting of etoposide, mi-
toxantrone, and cytarabine, is a timed-sequential
chemotherapy (TSC) regimen and an efficacious
option for induction treatment of acute myeloid
leukemia (AML). The objectives of this study were
to compare the efficacy and toxicity of the combi-
nation regimens of EMA with EMA plus cyc-
losporine-A (CyA) and to assess any benefit of
cyclosporine (CyA) as a multidrug resistance
modulator in relapsed/refractory AML patients.
Patients and Methods: A randomized, controlled
study was performed using CyA plus EMA
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(n=19) versus EMA (n=20) to treat patients with
relapsed or refractory AML. Results: For the
EMA-CyA versus EMA arms, complete response
(CR) was achieved in 63% versus 25% of patients,
respectively (ki-square= 4.32, P= 0.038). But, the
median disease-free survival (DFS) in those
achieving CR was similar in the two arms (12.4
versus 10.1 months) as was the patients™ overall
survival (OS) (15.2 versus 13.8 months). Greater
hematologic toxicity was observed with EMA-
CyA resulting in an increased number of infec-
tions. However, non-hematologic toxicities in-
cluded cardiotoxicity, stomatitis, and reversible
increases in serum creatinine and bilirubin levels
were similar in the two treatment arms. Two pa-
tients experienced treatment-related deaths from
pneumonia, and cerebral hemorrhage in EMA-
CyA arm, and there is one treatment-related death
because of septic shock for EMA arm. Conclusion:
CyA combined with EMA is relatively well toler-
ated. The use of EMA-CyA regimen may improve
the response rates of patients with relapsed or
refractory AML. Since CyA had not any effect on
DFS and OS, allogeneic stem cell transplantation
should be considered in early post-remission pe-
riod for those patients complete remission
achieved.
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CD 4+ T-helper cells are an integral part of the
effective immune response against various malig-
nancies; however in tumor-bearing patients they
are frequently functionally unresponsive. Some
sets of data indicate on the important role of T-
helper 1 subset in the control of tumor growth. In
order to assess the influence of T-cell-response
polarization on the course of the disease intracel-
lular cytokines (IFN-gamma, IL-4) were investi-
gated in T-cells of AML patients. Methods. Thl
and Th2 cytokine production was detected in
CD3+CD8-(consided as CD4) and CD3+CD8+
lymphocytes from AML patients by flow cytome-
try analysis. Lymphocytes were isolated from the
whole blood by Ficoll-Hypaque density centrifu-
gation, activated with PMA (phorbol2-myristate-



13-acetate, 50ng/ml) and calcium ionophore (250
ng/ml) for 12 h in the presence of Golgi Plug (bre-
feldin A) and stained for surface CD3, CD8 anti-
gens and intracellular IFN gamma, IL-4. Samples
from AML patients were collected at diagnosis
(n=12), duration of remission (n=17, samples=35),
and at relapse (n=4, samples=6). Ten healthy do-
nors constituted the control group. Statistical data
were computing by program "Statistics for Win-
dows 5.5". Results. There were CD3+CD8+IFN-
gamma 37,6£12,2%, CD3+CD8-IFN-gamma
14+3%, CD3+CDS8+IL-4 5,4+4,4%, CD3+CD8-IL-4
54+1,8% in 9 healthy donors and there were
37,9+22%, 31,9+18,5%, 5,1£3,6%, 3,5+1,7% in 10
AML patients at diagnosis respectively. There
were 42,7+16,3%, 27,5£9,3%, 5,9+4,5%, 6,4£3,4% in
14 AML patients at remission respectively and
there were 38,1+18,7%, 18,8+51%, 11,9+6%,
13,6£2,2% in 4 AML at relapse respectively. The
percentages of IFN-gamma producing
CD3+CD8+ cells did not differ much in AML
patients and in donors. The percentages of IFN-
gamma-producing CD3+CD8-T cells in AML pa-
tients were similar at diagnosis and in remission
and exceeded such counts in healthy donors
(p<0,02, p<0,0001). The amount of IFN-gamma-
producing CD3+CD8-cells decreased at relapse.
Simultaneously prior to relapse and at relapse the
increase of IL-4 producing cells, both CD3+CD8+
and CD3+CD8-, was observed (p=0,05, p<0,0001).
Conclusion. The activation of pro-inflammatory
cytokine response (Thl) was detected in AML
patients at diagnosis and during remission. In-
creased level of Th2 cytokine IL-4 “was registered
before and at AML relapse. The data provide the
evidence of altered cytokine secretion by T-cell
subsets in AML patients at different time points of
the course of acute leukemia treatment.
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Accurate and rapid diagnosis and monitoring of
haematological malignancy is vital for optimal
treatment. Recent microarray studies have identi-
fied Indicator genes that may provide more pre-
cise prognostication (Golub et al, 1999). Bone mar-
row (BM) aspiration is painful and not inexpen-
sive and it would be preferable if these genes
could be measured in peripheral blood (PB) sam-
ples. We have developed a quantitative gene ex-
pression-profiling method which we have used to
compare expression of these Indicator genes in
human BM and PB samples. Parallel whole bone
marrow aspirate and peripheral blood samples
were obtained from 19 patients with AML and
mononuclear cells (MC) isolated from both sam-
ple types by density gradient centrifugation. The
mRNA was then globally amplified using a PolyA
RT-PCR method and the expression profile of the
17 top ranked genes from Golub et al (1999), were
measured by real-time PCR. All values were cali-
brated against control standards and normalised
to the mean of three housekeeping genes (IF2-
beta, GAPDH and human ribosomal protein S9)
and obtained data were statistically analysed and
compared using SPSS software. The results dem-
onstrate similar expression levels between BM
and PB for some genes (Leptin receptor, fumary-
lacetoacetate, CD33, Adepsin, Proteoglycan 1,
MB-1, Cyclin D3, hSNF2b, RBAp48, Proteasome
iota, HKrT-1 and E2A) indicating the possibility of
their routine use in monitoring disease activity in
PB samples rather than BM; conversely there was
significant difference in expression in BM and PB
samples for C-myb, Hox-A9, LYN, Cystatin c and
LTC4 (P<0.05) and these genes would not be good
PB markers.
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Background: Since virtually all malignancies are
associated with defects in differentiation and most
cancer cells utilize anaerobic glycolytic way to
compensate their faster metabolism, reestablish-
ing differentiation programs or blocking energy



metabolism may lead to the cessation of tumori-
genic self-renewal and elimination of the malig-
nant clone. Combining clinically applicable cell
cycle inhibitors with myeloid growth factors was
shown to induce terminal differentiation of resis-
tant myeloid leukemias. Aim: To investigate ef-
fects of the single and combined use of thalido-
mide, a cell cycle inhibitor, and recombinant hu-
man granulocyte macrophage colony stimulating
factor (rhGM-CSF) for 2 and 5 days on the rate of
energy metabolism of promyelocytic leukemia
HL60 cells while inducing terminal differentia-
tion. Methods: Seven cultures for each normal
leukocytes and promyelocytic leukemia HL-60
cells were prepared and each HL60 cell culture
was separated into 8 groups: one for the determi-
nation of initial protein and glycogen amount, one
for the control, and 6 for the single and combined
application of thalidomide (50 pM) and rhGM-
CSF (200 U/ml); one set for 2 days and one set for
5 days. All cell cultures except the ones for the
determination of initial protein and glycogen
amounts were incubated with radiolabelled glu-
cose (D-[6-C14]Glucose) for 4 hours at 37 °C.
Then, glycogen consumption and amounts of
radiolabelled carbon dioxide (CO2, collected in
scintillation vials via nitrogen gas), and lactate
(collected in scintillation vials by anion-exchange
chromatography) produced by the cells were cal-
culated in pmol glucose per pg protein for each
hour. Results: Principally anaerobic glycolysis
was effective in promyelocytic leukemia HL-60
cell lines, in contrast to normal leukocytes in
which aerobic glycolysis was dominant. While
single use of thGM-CSF for 2 days increased gly-
cogen consumption and further decreased the rate
of aerobic glycolysis, single use of thalidomide or
combined use of two drugs for 2 days had no
significant effect on energy metabolism of HL-60
cells. However, the single or combined use of
these drugs for 5 days caused significant shift in
energy metabolism from anaerobic to aerobic
glycolysis (Table 1). When compared to rhGM-
CSF, thalidomide was more effective in reduction
of glycogen consumption and anaerobic glycoly-
sis rate, and in increase of aerobic glycolysis rate
(p<0.05 for each). Combined use of two drugs was
more effective than single use of either drug in
these regards (Table 1). Combined use decreased
glycogen consumption by 50.37%, and increased
CO2 production by 94.03%. Conclusion: The re-
sults of this study indicate that single or combined
use of thalidomide and rhGM-CSF mediates pro-
myelocytic leukemia HL-60 cells into aerobic gly-
colysis. Further investigations are required for the
understanding of the mechanisms as well as clini-
cal significance of this effect.
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STEM CELLS
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Background: The mesenchymal stem cells (MSCs)
were clonal, plastic adherent cells from bone mar-
row capable of differentiating into osteoblasts,
adipocytes, chondrocytes and, as demonstrated
more recently, other tissue lineages including
myoblasts, hepatocytes and possibly even neural
tissue. Because human bone mar-row-derived
MSCs are easily accessible and expandable in
culture, there has been much interest in their
clinical potential for tissue repair and gene ther-
apy. MSCs provide a promising source for
autologous fat graft and cells for liver transplanta-
tion. As a result, numerous studies have been
carried out demonstrating the migration and
multi-organ engraftment potential of MSCs in
animal models and in human clinical trials. How-
ever, the signaling pathways or networks in-
volved in mediating such differentiation have yet
to be clarified in MSCs. Aims: To investigate
whether PI3/Akt/mTOR cascade plays a role in
the differentiation of MSCs towards adipocytes
and hepatocytes. Methods: MSCs were purified
from bone marrows of human donors with in-
formed consent and cultured in expansion me-
dium. These cells were induced, in the absence or
presence of specific signal inhibitos, into adipo-
cyte differentiation by exposure to 1-methyl-3-
isobutylxanthine, dexamethasone and indometha-
cin in time course, and hepatic differentiation by
exposing to HGF (hepatocyte growth factor) and
bFGF (basic fibroblast growth factor) for 7 days
followed by Oncostatin M (OSM) for 4 weeks.
Real-time PCR, ELISA, Western blotting and func-
tional assays were used for detection of gene ex-
pression and protein production of the adipocytes
and hepatocytes. Results: Under in vitro induction
with bFGF and HGF, human MSCs from bone
marrow can be differentiated into hepatocytes.



These differentiated cells acquire a cuboidal mor-
phology and are indeed able to express liver
marker genes, present functional characteristics of
hepatocytes such as albumin production, glyco-
gen storage, urea secretion, uptake of low-density
lipoprotein, cytochrome P450 activity in vitro, and
also express an antigen normally expressed on the
bile canaliculi formed between adjacent hepato-
cytes. All these criteria have been listed as re-
quired to define a functional hepatocyte. Once
activated upon initiation of adipocyte differentia-
tion, the level of perixisome proliferators-acti-
vator receptor (PPAR) gamma mRNA, the lipid
content, and the lipogenic activity as measured by
leptin and adiponectin secretion in medium were
markedly increased in a time-dependent manner.
Interestingly, the protein levels of phospho-Akt,
phosphor-4EBP1, and phosphorp70S6k were also
increased along with the maturation of adipocytes
and hepatocytes, implicating the activities of PI3K
were activated. The increase of PPAR gamma
transcription, the secretion of leptin and adi-
ponectin and the lipid content during adipocytic
differentiation induction, and the albumin pro-
duction and expression of hepatocyte markers
were blocked by LY294002, the PI3-kinase inhibi-
tor but strengthened by PD98059, the p42/44
MAPK inhibitor. The results have led to the pro-
posal in which the PI3-kinase/ Akt pathway plays
a critical role in the hepatic and adipocytic differ-
entiation of MSCs from bone marrow. Conclu-
sions: We conclude that the intracellular PI3
kinase/ Akt/mTOR signaling pathway appears to
play a critical role in inducing the hepatic and
adipocytic differentiation process in bone mar-
row-derived MSCs.
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Background Both of hemangioblasts and cardio-
myocytes are thought to be derived from lateral

plate mesoderm of early embryo, but little is
known about the phenotypic specification in these
two lines of differentiation at the divergent point
through development. Pluripotency of embryonic
stem (ES) cells provides a powerful tool for dis-
secting the cellular and molecular mechanisms
regulating germ layer fate determination and
tissue formation. Utilizing the in vitro two dimen-
sional culture system for ES cell differentiation on
appropriate supportive cell layers, significant
progress was achieved to clarify the biological
mechanism involved in embryonic hematopoiesis
and vasculogenesis. Aims Utilizing the in vitro
differentiation system of murine ES cells in the
presence of stromal cell layer, and gene expres-
sion data in the microarray analysis, we deter-
mined a set of cell-surface molecules as specific
markers, which enabled efficient enrichment of
hemangioblasts or cardiac myocytes. Methods
Murine embryonic stem cell line, EB5 was cul-
tured on gelatin-coated plates for mesodermal
differentiation after withdrawal of LIF and Blast-
cidin. The expression of surface molecules related
to mesodermal differentiation was evaluated with
flowcytometry or quantitative RT-PCR tech-
niques. The cell population defined by combina-
tion of the candidate surface molecules was sorted
at day 5 and seeded on PA6 or OP9 stromal cell
layers until day 12 of differentiation. Differentia-
tional direction of each culture sample was evalu-
ated by the expression of genes or membrane
molecules specific for tissue lineages with quanti-
tative RT-PCR or flowcytometric techniques. The
cardiogenic potential was also assessed by scoring
beating colonies co-cultured on stromal cells. Re-
sults In combination with cell surface expression
of Flk-1 (VEGFR2), which is known to be a re-
stricted marker for mesodermal tissues during
early embryonic development, upregulated ex-
pression of Platelet-Derived Growth Factor
(PDGF) receptor alpha on cell surface was de-
tected more frequently in the fraction containing
pre-cardiomyocytic cells. In contrast, negative
fraction for PDGFRalpha contributed to efficient
formation of hematopoietic burst colonies grow-
ing together with endothelial cells engulfing Dil-
acetylated LDL. We also cofirmed that these sus-
pended hematopoietic cells were spurting out of
hemangioblast-like compartment in time-lapse
imaging analysis. Conclusions Our present data
indicates that up regulated expression of PDG-
FRalpha on cell surface is detected more fre-
quently in the fraction containing pre-
cardiomyocytes. In contrast, negative fraction for
PDGFRalpha contribute to efficient formation of
hematopoietic clusters growing together with
endothelial cells engulfing Dil-acetylated LDL.
Our findings may provide a new experimantal



window to analyze the common mesodermal
precursors for hemangioblasts and cardiomyo-
cytes in vitro.
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Disruption of normal transcriptional control has
emerged as one of the central mechanisms under-
lying the development of leukaemia, for under-
standing of which it is essential to establish ex-
pression patterns associated with normal haema-
topoiesis. Expression profiling of haematopoietic
cells is hampered by the heterogeneous nature of
haematopoietic tissues and the absolute rarity of
early-unrestricted progenitors. To overcome these
restrictions the expression profile of lymphoid
and myeloid associated genes (LEF-1, Mb-1, EBF,
CD19, Sox4, B29, CD45, c-fms, Lysozyme, PU.1
and CD5) were measured by real-time PCR in; 40
single cell PolyA cDNA samples representing
eight different stages of mouse haematopoietic
hierarchy from multipotential to committed single
lineages, 20 PolyA cDNA samples representing
ten different maturing/mature mouse haemato-
poietic colonies and populations, 7 mouse bone
marrow haematopoietic fractions and 11 differen-
tiating FDCP mix cells. Analysis 40 single hema-
topoietic precursors failed to detect any expres-
sion of LEF-1, EBF, CD19, and CD5 in the myeloid
cells despite detection in lymphoid cells. The
lymphoid associated genes Sox-4 and B29 were
detected with a peak of expression in granulo-
cyte/macrophage precursors. These findings sug-
gest a potential role for Sox-4 and/or B29 in early
myelopoiesis and preliminary results indicate that
single cell cluster analysis may provide a means
of identifying gene hierarchies and characterising
individual cells on the basis of their expression
profiles. This study has also determined baseline
expression values for a range of myeloid and
lymphoid lineage markers during mouse hemato-
poiesis that can be used to study lineage hierarchy
and relationships.
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Background: Guided bone regeneration (GBR) is
the procedure necessary and useful in bone aug-
mentation in jaws bone defects (trauma, cystec-
tomy, impacted tooth, pre-implantology treat-
ment). GBR process is depends on tetrad of: 1.
growth factors, cytokines, ie. BMPs bone
morphogeneic factors 2., hematopoietic stem cells
HSCs, 3., biocompatible, resorbable carrier, 4., the
resorbable or non-resorbable barrier between
formed epithelial and connective tissue. The de-
scribed effects of human hematopoietic stem cells
CD34+ on jawbones augmentation are not signifi-
cant differ from effect of transplantation of bone
marrow (BM). The plasticity phenomenon "ma-
ture " stem cells are still controversial. On the
other hand it was found, that the effect of platelet
rich plasma (PRP), isolated using COBE Spectra
System, which are pure product contains high
concentration of growth factors (PDGF, IGF,
TGFbeta and others) on bone augmentation was
more potent than CD34+ or BM. Differences be-
tween various biological systems seems to be de-
pends on: cell type, their number, activity growths
factors and their concentration also carrier as
natural or synthetic substrate. Aims: The aim of
study was to compare the effects of bone augmen-
tation by the transplantation of combined trans-
plants autologous hematopoietic cells (CD34+) on
natural substrate- deproteinazed bovine chips,
and on the synthetic beta-tri-calciumphosphate.
Both carriers are resorbable. Methods: Seven
males had a two-wall bone defects on maxillary
bone. The population of mononuclear cells were
isolated from 20 ml of autologous bone marrow,
concentrated to 3 ml, and the CD34 cells were
evaluated in the product The number of CD34
cells per transplant was included between
2.8x10(6) to 0.8x10(6). Mononuclear cells sus-
pended in autogenic serum were mixed with the



carrier Bio-Oss (bovine bone mineral, Bio-
Geistlich) or Cerasorb (synthetic tricalcium phos-
phate -Curasan). Against the epithelial tissue in
growth into the bone defect, two barriers were
used: autogeneic fibrin glue, and synthetic, re-
sorbable Bio-Guide. The trabecular structure of
regeneration bone was evaluated using Fourier
analysis of radiograms. Results:. The cases of jaws
bone defects regeneration were present. The
higher and faster bone augmentation and matura-
tion were not observed using relative CD34 cells
in transplant. Proposal: higher concentration of
CD34 + cells or CD34 + cells stimulated before
transplantation by growth factors should be more
effective. Preliminary data after using of HSCs
allows for suggestion, that it could be a method-
ology useful in the treatment of bone deficiency,
however the "plasticity phenomenon" of CD34 +
cells were not fully confirmed in presented bone
augmentation methodology (CD 34 needs differ-
entiation factors and more time).
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POSTNATAL NEOVASCULARIZA-
TION WITH IMPLANTATION OF
AUTOLOGOUS BONE MARROW
MONONUCLEAR CELLS FOR PA-
TIENTS WITH RUTHERFORD
GRADE II/III THROMBOANGIITIS
OBLITERANS
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! Ankara University, Department of Cardiovascular
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Objective: We investigated efficacy and safety of
implantation of autologous bone marrow-
mononuclear cells (ABMMNCs) in patients with
ischaemic limbs due to Buerger's disease. Meth-
ods: We conducted a clinical, prospective study to
test cellular therapy with ABM-MNCs in patients
with ischaemic limbs at the Univer-sity of Ankara
School of Medicine. We investigated 25 patients
(23M/2F) (age 43+10.8 years) who had critical
limb ischaemia defined as ischaemic rest pain in a
limb with or without non-healing ulcers but with
preserved proximal arterial inflow. Patients were
non-responders to previous Iloprost infusion and
smoking cessation within six months and were
not candidates for nonsurgical or surgical revas-
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cularisation. The study protocol consisted of pain
score, ankle-brachial pressure index (ABI), peak
walking time (PWT) and claudication onset time
(COT), Intra-arterial Digital subtraction angiogra-
phy (IA-DSA), pulse oximetry (SaO2), Vascular
Quality of Life Questionnaire at baseline and 3,6-
months follow-up. Results: We harvested bone
marrow (639.1£100.4 mL) from the posterior iliac
spine under GA. After red blood cell depletion
and volume reduction we achieved 72.7+11.8 %
depletion and concentrated ABMMNC to a final
volume and concentration of 61+12.2 mL and
21.1+14.5x10e8 total nucleated cells, respectively.
ABMMNC mplantation (mean 10.4+6.8x10e8)
within three hours after marrow aspiration by
intramuscular injection into the gastrocnemius
muscle of ischaemic legs. Unilateral intramuscular
administration of ABMMNC was not associated
with any complications. Total healing of the most
important lesion, was achieved in 18/20 (90%)
patients. Change in PWT at 12 weeks, total relief
of rest pain without the need of analgesics im-
proved in 23 patients (92%). DSA studies before
and 3 months after the ABMMNC implantation
showed the presence of a new vascular collateral
network across the affected arteries in 22 patients
(88%). Comment: The results of the presented
study are promising. Thus, bone marrow may be
a potential source of cells for Buerger's patients
with end-stage limb ischaemia refractory to other
treatment modalities.
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GENERATION OF HEMATOPOI-
ETIC CELLS BY FIVE HUMAN ES
LINES AND EXPRESSION OF
UNIQUE GLOBIN PATTERNS BY
ES-DERIVED ERYTHROID CELLS
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Background: Human embryonic stem cells are
unique tools for understanding developmental
and tissue differentiation and this knowledge may
have therapeutic potential for human disease.
Thus far, evidence of generating specialized cells
for different tissues, e.g. cardiac, hepatic, pancre-
atic, and neural tissues, from human ES cells has
been presented but hematopoietic differentiation
was only shown in ES lines derived by Thomson



