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Abstract
Essential thrombocythemia (ET) is a myeloproliferative disorder that raises questions about the characteristics of the disease
treatment. ET evolution is grafted to a predisposition to bleeding and thrombotic events and microvascular events. Thrombotic
events often affects medium-sized and large arteries including cerebral arteries, coronary and peripheral, but can also affect the
veins causing recurrent venous thrombosis of the legs with thromboembolic complications. The most common cardiac
complications occurred in the ET are the acute coronary syndromes or coronary thrombosis, and in some cases has been
incriminated and coronary spasm.
Possible cardiac valvular damage that can occur in ET (thickening, calcification, valvular regurgitation) and the possibility of
associating with pulmonary arterial hypertension who aren't associated to a pulmonary embolism are reported in the literature but
with an extremely rare incidence.
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Introduction
Essential thrombocythemia (synonymous with
essential thrombocytosis, idiopathic thrombocytosis,
primary thrombocytosis, hemorrhagic
thrombocythemia) is a clonal myeloproliferative
disease of unknown etiology that involves the
multipotent hematopoietic progenitor cells [1]. ET is an
unusual disease with an incidence of 1-2/100000
citizens and it affects mostly females unlike other

myeloproliferative syndromes.
Although TE is considered a disease of middleaged patients (50-60 years), now it is diagnosed with
increasing frequency in younger patients [2]. Clinically,
ET is characterised by overproduction of platelets and
functional alterations of these platelets, which confers a
high risk of venous and arterial thrombosis,
haemorrhage and microvascular disturbances[3].

Tabel 1. ET diagnostic criteria developed by the World Health Organization
POSITIVE CRITERIA
· Platelet count persistently > 600 * 10 3 / L (> 450 * 10 3 / L [36])
· Bone marrow biopsy shows proliferation of megakaryocytes line
EXCLUSION CRITERIA - NO EVIDENCE OF:
1. Polycythemie vera
Normal number of red blood cells or hemoglobin <18.5
g / dl in men, 16.5 g / dl in women
Normal bone marrow iron deposits , serum ferritin and
mean corpuscular volume
2. Chronic myeloid leukemia
Philadelphia chromosome and BCR/ABL gene absent
3. Idiopathic myelofibrosis
Collagen fibers absent
Reticulin fibers absent or minimal
4. Myelodysplastic syndrome
del(5q), t(3;3)(q21;26),inv(3)(q21q26) absent
Without significant myelogenous dysplasia
5. Reactive thrombocytosis
Inflammation / infection
Neoplasia
Splenectomy
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Clinical aspects of ET
Commonly, ET is diagnosed incidentally after
performing a routine blood count. No sign or symptom
is specific to ET. Anemia is an unusual association, but
not leukocytosis with neutrophilia. The large number of
circulating platelets can cause a false hyperkalemia
without electrocardiographic changes due to potassium
release by platelets during the formation of small
trombus. Prothrombin time and thromboplastin time are
normal, but we may encounter abnormal platelet
function reflected by the increase in bleeding time and
abnormal platelet agregability tests. However, no
functional platelet abnormality is specific for ET and no
test that assesses platelet function can predict the risk of
bleeding or thrombosis [1].
ET must be distinguished from other myeloproliferative syndromes causing thrombocytosis and
reactive thrombocytosis (RT). Differentiation between
ET and RT is of major clinical importance because the
risk of vascular thrombosis is significantly lower for RT
[5].
Of equal importance is the differentiation of ET
from other chronic myeloproliferative syndromes as
polycythemia vera, idiopathic myelofibrosis and
chronic myeloid leukemia, because they differ in terms
of prognosis and therapy [2]. Currently, there is no
specific diagnostic test for ET, so the diagnosis of ET is
put after the exclusion of other causes and is based on
diagnostic criteria developed by the World Health
Organization [6] - Table 1. There is no clonal marker to
differentiate ET from nonclonale forms, reactive
thrombocytosis.
Recently, the JAK2 V617F mutation has been
shown to be detected in more than 50% of patients with
essential thrombocythemia [18] [35]. The Medical
Research Council Primary Thrombocythemia-1 Trial
demonstrated that patients with the JAK2 V617F
mutation have a better response to the treatment with
hydroxyurea [19]. There are communications
supporting the determination of JAK2 mutation in
patients with unexplained coronary ischemic
complications and moderate thrombocytosis and in
patients with arterial or venous complications without
apparent cause [35].
Diagnostic criteria
When the blood count shows us the presence of
significant thrombocytosis is necessary to differentiate
between ET and various reactive thrombocytosis
occurred in the context of infections, malignancies,
postsplenectomy, posthaemorrhagic, postsurgical, after
correction of megaloblastic anemia by administration of
vitamin B12 [1]. The next step is to exclude other
2
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myeloproliferative syndromes by making a marrow
biopsy (bone marrow iron deposits - polycythemia vera,
collagen and reticulin fibers - idiopathic myelofibrosis)
and cytogenetic and molecular examination
(highlighting various deletions, translocations,
chromosome Philadelphia and gene BCR / ABL) - table
1.
The criteria that define patients with ET at increased risk
of thromboembolic complications are:
age > 60 years
a history of thrombosis, embolism or major ischemic
event
platelet count> 1000-1500 * 103 / L [8] [14].
ET Evolution
ET evolution is characterised by thrombotic and
bleeding events and microvascular disturbances.
Commonly, thrombotic events affect large and mediumsized arteries including cerebral arteries, coronary and
peripheral veins but can also affect the veins causing
recurrent venous thrombosis of the legs with
thromboembolic complications [8]. There have been
described cases of portal or splenic vein thrombosis and
Budd Chiari syndrome. [7] Abnormal platelets can
generate transient occlusions at the
microvascularization level resulting transient ischemic
stroke, migraine, visual disturbances or eritromelalgia
[2]. Bleeding complications (like digestive bleedings,
mucosal bleedings, ecchymosis) occurred
spontaneously or after an injury are much less common
than thrombotic compliations. Cumulative rates of
occurrence of thrombosis and bleedings varies from 717% and 8-14% respectively [4], [13]. Severe lifethreatening bleeding are rare both at diagnosis and
during the evolution of the disease, and are limited to
patients with a large number of platelets. [3] Studies
have shown that bleedings are due to an acquired von
Willebrand factor deficiency, which occurs mainly in
patients with a platelet count > 1000 * 103 / L [8].
Rozman et al. showed no difference in survival rate
in patients with ET compared to the control group.
These results are disconcordant from similar
assessments of survival in patients with myelofibrosis
and polycythemia vera where survival since diagnosis
ranged from 1.4-9.1 years and 9.1-12.6 years. This
almost normal life expectancy can be attributed to the
reduced risk of patients with ET to move towards blast
transformation and then to acute leukemia [8].
However, the risk of leukaemogenic transformation
could be increased by chemotherapy [2]. Thus, the
dilemma in terms of therapeutic attitude in ET is how to
counterbalance the risk of thrombosis and bleeding with
the risk of leukaemogenic transformation.
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ET Treatment.
To decrease the risk of thrombotic and bleeding
complications is necessary to restore the normal number
of platelets. If initially it has been considered sufficient
only a partial decrease in platelets number, and
remission was stated to a number below 600x103 / L
platelets, there are multiple current evidence supporting
cytoreductive treatment to achive normal levels of
platelets [9]. This beneficial effect of cytoreductive
therapy was not present in patients with low risk of
thromboembolic complications, especially in young
and asymptomatic patients [9]. Generally, cytoreductive
treatment can be done with: hydroxyurea, interferon,
anagrelide, busulfan. The ideal cytoreductive agent
should have fewer side effects and a good long-term
safety profile [37].
Hydroxyurea has been used for long time as firstline therapy, proving its effectiveness. However, its use
has been questioned due to its long-term leukaemogenic
effect. This led to the introduction of interferon therapy
in ET. Although effective and without leukaemogenic
and gonadotoxic effects, its administration is limited by
the low tolerability of interferon (37% of patients
discontinued interferon therapy because of side effects)
[10]. However, it is an efficient alternative in pregnant
women and young patients. Hydroxyurea (at a starting
dose of 15 mg / kg) in combination with aspirin has been
shown to reduce the risk of arterial thrombosis with >
80% (24% vs. 3.6%, P = 0.003) [34]
Anagrelide, an inhibitor of cAMP-phosphodiesterase III activity, was initially developed as a potent
inhibitor of platelet aggregation. Subsequently it has
been shown to cause thrombo-cytopenia at lower doses
than those needed to decrease platelet aggregation. It
has been proven in many studies that anagrelide
decrease the risk of thrombotic and bleeding
complications in patients with ET and at therapeutic
doses it does not cause suppression of leukocyte
production and it has insignificant effects on
erythrocyte number. There is no evidence that
anagrelide might increase the risk of leukaemogenic
transformation [11].
Cardiovascular involvement in ET.
A. Acute coronary syndromes (ACS)
The most common cardiac complications occurred
in the ET are the acute coronary syndromes. Most of
these are due to coronary thrombosis, but in some
reported cases coronary spasm was incriminated.
Coronary thrombosis is relatively rare in ET
compared with other myeloproliferative diseases such
as polycythemia vera [12]. Coronary thrombosis is
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more common in young patients with ET, but it can
occur in patients over 40 years, also [12].
In the literature were reported less than 20 cases of
myocardial infarction associated with ET. In 6 of these
cases the coronary angiography did not reveal any
stenosis in the coronary arteries after standard therapy
for acute myocardial infarction [20-26]. However,
thrombus formation due to abnormal platelet function
may be the main cause of acute coronary syndromes
associated with ET. There are few data concerning
intravascular ultrasound and histological examination
of coronary thrombus in patients with acute coronary
syndrome associated with ET [13]. Thus, because the
thrombus characteristics and etiology of the occlusion
are not exactly known, new studies are needed in this
direction.
The main causes of coronary thrombosis occurred in
association with ET are [29]:
• The large number of platelets that induces an
increase in plasma viscosity
• Abnormal platelet function
- Abnormal activation of fibrinolytic
system
- Procoagulant platelet activity
- Selective lipoxygenase deficit
- Altered granular platelet glycoproteins
• Prolonged spasm with secondary thrombosis
(which could be induced by cytoreductive therapy with
anagrelide)
1. The important thrombocytosis and the
cytoreductive therapy in ACS associated with ET
that need angioplasty with stent implantation.
Platelet number per se is not associated with an
increased risk for thrombosis, but clinical experience
has been shown that incidence of thrombosis is lower
after cytoreductive therapy [3] [27]. However, it was
observed that in patients with a large number of platelet
aspirin has a lower efficacy. Reasons for this finding are
unclear: either is a dose-related effect or it is an acquired
resistance to aspirin.
Studies have shown that platelets size is a more
important factor than the number of platelets in
thrombotic risk [52]. Thus it is useful to assess
peripheral blood smear to highlight the presence of giant
platelets in patients with ET.
Fagher et al. showed that in patients with acute
myocardial infarction there is an initial decrease
followed by an increase in platelets number. It has been
estimated that in 25% of patients with acute myocardial
infarction platelets count increases by approximately
70% at 3 weeks after onset of acute coronary syndrome
[53].
There are many published cases that have
3
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highlighted the importance of cytoreductive therapy
prior to stent angioplasty in patients with acute
myocardial infarction, in order to reduce the number of
platelets and to decrease the risk of stent thrombosis [13,
28].
In Journal of Cardiology has been published the
case of a 47 years old woman with essential
thrombocythaemia and acute coronary syndrome.
Because the patient had > 1000 * 103 /L platelets
cytoreductive therapy was instituted taking into account
the increased thrombotic risk after coronary
angioplasty. It was associated with dual antiaggregant
therapy with aspirin and clopidogrel and anticoagulant
therapy. At 2 weeks after initiation of cytoreductive
treatment platelets count dropped to 800 * 103 / L and it
was decided to perform coronary angiography which
revealed a severe stenosis with thrombus involving the
anterior descending coronary artery. A bare metal stent
was implanted in association with thromboaspiration
with very good result, which was permeable at 6
months. However, the assessment at 6 months showed a
complete thrombosis of the brachial artery which has
been used for coronary angiography [13].
A similar case of a 52 years old man with ET and
unstable angina was published in Angiology [28]. There
is once again emphasized the importance of
implementation of cytoreductive and antiplatelet
therapy before the implantation of a stent for coronary
lesion, especially in patients with elevated platelet
counts and in patients at which the blood tests show a
platelet hyper agregability [28].
The opposite case is published by Turgut et al. and it
is about a 34 years old patient with acute myocardial
infarction and a platelet count above 2100 * 103 / L,
undergoing primary coronary angioplasty, which
quickly developed stent thrombosis requiring repeated
angioplasty and thrombo cytopheresis to lowers the
platelet counts [30].
In literature are reported cases of myocardial
infarction and ET who underwent primary angioplasty
with stent [3] [29], but also cases who initialy received
cytoreductive therapy and subsequently the angioplasty
with stent has been practiced [13] [28]. However, it is
noted that in cases where primary angioplasty with stent
was performed for acute myocardial infarction the
platelets number was <1000 * 103 / L.
In conclusion, cytoreductive therapy halved the
incidence of rethrombosis in patients with ET,
especially those with a first episode of arterial
thrombosis (eg, patients with a first acute coronary
syndrome).
2.

4

Altered platelet function and antiplatelet
therapy inACS associated ET.
Determination of platelet function abnormalities is
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not a common practice in patients with ET. If
asymptomatic patients would not benefit notably from
this tests, its could play an important role in patients
with ACS and ET. There are very few case reports that
have drawn attention to the possible use of platelet
aggregability tests in thrombotic or hemorrhagic risk
assessment and in guiding antiplatelet therapy in
patients with ET and ACS [28, 57, 64]. Recently, it has
been published in Romanian Journal of Cardiology the
case of a 57 years old patient with unstable angina
occurred in the context of ET, where the platelet
aggregation tests guided antiplatelet therapy to maintain
an optimal balance between the risk of thrombotic
complications and the risk of bleeding complications
associated with this therapy [57].
Thus, in patients with ET and ACS would be useful
to assess platelet aggregation to collagen, arachidonic
acid, epinephrine and ADP both before and after the
establishment of antiplatelet therapy. Before the
establishment of antiplatelet therapy this tests can detect
a hyperaggregability that predispose to thrombotic
complications, in which situation antiplatelet therapy is
absolutely necessary, and a platelet hypoaggregability
that predispose to bleeding complications, in which
situation the establishment of antiplatelet therapy
should be carefully judged.
After initiation of antiplatelet therapy, platelet
aggregation test results would allow us assess the state
of responder or non responder to major antiplatelet
therapy used in acute coronary syndromes (aspirin,
clopidogrel) and so we can accurately assess the risk of
thrombotic and bleeding complications of the patient.
Also, in case of a patient which is nonresponder at a
antiplatelet agent, we may decide to increase the dose of
that agent or replace it with another, so reducing the
thrombotic risk.
Antiplatelet therapy plays an important role in the
treatment of patients with coronary thrombosis and ET.
Michaels et al. used glycoprotein IIb/IIIa inhibitors
abciximab in a patient with acute myocardial infarction
and ET [31]. However, the hypothesis that aggressive
antiplatelet therapy in patients with ET may increase the
risk of bleeding more than they prevent thrombosis was
rised. Rossi et al. have shown that low doses of aspirin
can reduce coronary thrombosis without increasing the
risk of bleeding complications [12].
There is no consensus regarding antiplatelet
therapy in patients with ET undergoing coronary
angioplasty with stent. However, it is indicated that
antiplatelet therapy before coronary angioplasty with
stent to be more aggressive in patients with a large
number of platelets, at which thw platelet aggregation
tests show a platelet hyperaggregability and have an
increased risk of rethrombosis [28]. Also, most reported
cases of ACS associated ET have considered useful to
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delay coronary angioplasty with stent in patients with
high platelet count (> 1000 * 103 / L). There are no
studies or case series about the decision to implant a bare
metal stent or pharmacologically active stent.
De Stefano et al. have shown that antiplatelet or
anticoagulant treatment were independent long-term
effective in preventing relapses and they demonstrated a
reduction of rethrombosis by 58% and 68%,
respectively [13, 15]. The review carried out by
Landolfi and Di Gennaro was shown that more
aggressive antiplatelet therapy, represented by the
combination of aspirin and clopidogrel in patients with a
history of acute coronary syndrome may be beneficial in
preventing rethrombosis [16]. However, anticoagulant
treatment in combination with the antiplatelet treatment
was associated with a higher risk of fatal bleeding (2.8%
patient-year) comparing with the anticoagulant
treatment or antiplatelet treatment alone (0.9 and 0.8%
patient-year, respectively) [17]. Thus careful
monitoring of patients with multiple antithrombotic
therapy is recomanded. The antiplatelet and
anticoagulation therapy have a satisfactory safety
profile; the incidence of major bleeding was not higher
than that observed in untreated patients [15].
Regarding aspirin administration for primary
prevention, no prospective studies to assess the
antithrombotic effectiveness in patients with ET were
carried out, but only retrospective studies. In an article
published in Thrombosis and Haemostasis Journal was
reported the beneficial effects of low-dose aspirin in the
removal of visual and neurological symptoms in 17
patients with ET [60]. A retrospective study published in
British Journal of Hematology shows similar data,
reporting a 80-90% efficiency of aspirin in preventing
thrombotic complications in the microcirculation [4,
60].
Jensen et al. showed in a study of 96 patients that
thrombotic and microvascular complications were not
prevented in 21% of patients who received aspirin and in
45% of patients who never received aspirin. In addition,
11 of the 14 cases of thrombotic complications occurred
after aspirin was stopped and before it was placed in
treatment. Thus, one can say that most thrombotic
events occurred when patients did not take aspirin [4,
61].
The dose of aspirin used in most studies ranged
between 40 and 500 mg per day. Low-dose aspirin
proved effective in removing the microvascular
symptoms even in cases with increased number of
platelets. The optimal dose of aspirin in preventing
long-term microvascular disorders is unknown,
although it is recommended a dose of 100 mg per day.
However, there are studies indicating that a dose of 4050 mg of aspirin per day can be effective both in primary
and secondary cardiovascular prevention in patients
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with ET [4, 60].
Long-term administration of a dose of 300 mg of
aspirin per day for primary and secondary
cardiovascular prevention increases the risk of bleeding
by 1.8% per year. About 1/2 to 1/3 of patients with ET
who developed bleeding were treated with aspirin. The
baseline risk of bleeding in patients with untreated ET
and a platelet count between 600 * 103 / L and 1000 *
103 / L is similar to the general population (1.6% per
year), but it is increased by more than 7% when taking
aspirin (hazard ratio 3.7 to 4.5). This may be due to
addition of platelet dysfunction to the effect of
antiplatelet therapy. Most bleeding events were reported
when the platelet count exceeded 1000 * 103 / L [4, 60].
The most common locations of bleeding were the
gastrointestinal tract and central nervous system: from a
cohort of 444 patients with ET 34% of patients with
gastrointestinal bleeding were receiving treatment with
aspirin and three patients with cerebrovascular
hemorrhage [4, 62].
Regarding clopidogrel there is no studies to
evaluate its efficacy and safety in patients with ET [4].
The ET treatment guide of Italian Society of
Hematology stipulates that no hemostasis testing to
determine whether to start or antiplatelet therapy are
necessary. The candidates for antiplatelet therapy are
patients with microvascular damage, major thrombotic
arterial events (ischemic stroke, transient ischemic
stroke, myocardial infarction, unstable angina) or
coronary artery disease. In patients with extreme
thrombocytosis (> 1500 * 103 / L) and the need of
antiplatelet therapy, cytoreductive therapy should be
used to control the platelets count. There is no consensus
regarding the start of antiplatelet therapy in patients > 40
years old with ET and cardiovascular risk factors
(smoking, hypertension, diabetes, hypercholesterolemia). Recommended antiplatelet agent is aspirin at a
dose of 75-100 mg per day, and clopidogrel, a dose of 75
mg a day, should be reserved for patients who have
contraindication to aspirin (gastric intolerance to
aspirin, allergy, documented gastritis or ulcer) [ 4].
Antiplatelet therapy produced a reduction in the
risk of thrombotic complications by 38%. The
combination of a antiplatelet agent with a cytoreductive
agent caused an increase in efficiency in preventing
rethrombosis in comparation to any agent administered
as monotherapy. Similarly, the combination of an oral
anticoagulant agent eith a cytoreductive agent was more
effective than either alone [15].
The efficacy of cytoreductive treatment was more
pronounced in patients with acute coronary syndrome
causing a 70% reduction in the risk of rethrombosis. In
patients with a history of venous thromboembolism or
cerebrovascular disease the cytoreductive therapy
caused a reduction of recurrence by 30% although not
5
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statistically significant.
3.

Management of patients withACS occurred in
the context of ET that need coronaryArtery
Bypass Graft surgery (CABG)
Information about management of patients with
ACS occurred in the context of ET that need CABG can
be extracted only from case presentations, because there
are no studies to develop a consensus.
As with coronary angioplasty with stent, the risk of
postoperative and intraoperative complications get
higher in patients with significant thrombocytosis.
Therefore, the time of CABG must be decided, if not an
immediate emergency, depending on the effectiveness
of established preoperative cytoreductive therapy. In
urgent cases the most appropriate attitude is to make
thrombocytopheresis [66].
Difficult decisions in patients with ET that requires
a CABG come from trying to maintain balance between
the risk of bleeding associated with inhibition of platelet
aggregation with anticoagulant and antiplatelet therapy
and the risk of venous or arterial graft occlusion and
pulmonary embolism. There are case reports indicating
that aspirin therapy postoperatively established,
administered at a dose between 100-300 mg depending
on the responsiveness of platelets, greatly reduces the
risk of thrombotic complications [65]. The same can be
said about anticoagulant treatment with unfractionated
heparin or low molecular weight heparin [65-68].
In a retrospective study, Ruggeri et al. evaluated
postoperative events in patients with polycythemia vera
and ET. Antiplatelet therapy has proved to be the best
choice for postoperative thromboembolic
complications prophylaxis in patients with ET
compared with unfractionated heparin or low molecular
weight heparin. However, this approach should offset
the risk of bleeding associated with surgery. Thus,
prospective studies are needed to define optimal
antithrombotic therapy in patients with undergoing
CABG [69].
4.

Anagrelide therapy and the risk ofACS in
patients with ET.
Various case reports and studies have shown that
coronary heart disease in patients with ET may be
induced by angrelide [11, 37]. It can directly induce
coronary spasm and may have other important
cardiovascular side effects such as congestive heart
failure, cardiac arrhythmias and acute coronary
syndromes [11].Acute coronary syndromes are reported
in 1-5% of patients treated with angrelide [25, 37, 54]. It
have been also reported cases of myocarditis,
myocardial infarction or silent myocardial ischemia
after the treatment with anagrelide in young patients
with ET and without any cardiovascular risk factor
6
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[54.37]. Although a clear correlation between the use of
anagrelide and cardiovascular adverse events has not
been established, studies show that the side effects
disappear after stopping treatment with anagrelide [54].
An example of this situation is the case published by
Young-Hyo Lim et al. In the Korean Journal of
Hematology [37]. They report the case of a 30 years ol
patient with ET treated with angrelide with no
cardiovascular risk factors, with a normal platelet count
who developed an acute myocardial infarction without
ST segment elevation, treated by primary coronary
angioplasty with stent.
The mechanism of action of anagralide is inhibition
of phosphodiesterase type III, which is responsible for
its inotropic and vasodilator effect. As you know,
coronary spasm is regulated by vascular endothelium
and the autonomic nervous system. In some animal
models the use of phosphodiesterase inhibitors have
resulted in increased sympathetic tone. Thus, as
sympathomimetic drugs, anagrelide have positive
chronotropic and inotropic effect. Individual
differences of sympathetic stimulation on epicardial
coronary artery are determined by each individual
distribution of α and β adrenergic receptor which
activation causes coronary vasoconstriction and
vasodilation, respectively. This may explain why only
in a small number of patients treated with anagrelide, it
affects the coronary circulation [26, 60].
Cacciola et al. showed that anagrelide can lower the
level of platelet factor 4 and vascular endothelial growth
factor in relation to lowering platelet count effect. These
growth factors are responsible for the development of
new collateral and increased endothelial regeneration
after vascular injury. Thus, anagrelide may attenuate
coronary angiogenesis ability and thus aggravate
myocardial ischaemia [60].
Thus, remains of great importance that the current
practice to carry out is close monitoring and prompt
reporting of adverse reactions related to treatment with
anagrelide. They can give us clues about the
mechanisms of occurrence of various side effects. It is
considered that most side effects of anagrelide appear in
the first month after initiation of therapy and that they
are dose dependent [37, 55].
Although the reduction of side effects during
treatment will increase drug tolerance, anagrelide
should be stopped in patients who develop lifethreatening side effects such as acute coronary
syndromes. The biggest problem arises in young
patients in which anagrelide, because of its lower
potential leukaemogenic effect, is the first-line therapy.
Knowing that they have a higher life expectancy it must
be weighed long-term benefits of stopping treatment
with anagrelide against the potential cardiovascular
risk raised by uncontrolled ET. It is important that the
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combination therapy with anagrelide and an antiplatelet
agent is useful because it could allow anagrelide dose
reduction, which would result in fewer side effects. In
patients with cardiovascular risk factors is imperative
the combination of anagrelide with an antiplatelet agent
[37].
Italian guideline of therapy in ET recommend careful
monitoring of cardiac function by electrocardiogram
and echocardiography before and after starting
treatment with anagrelide. Also, anagrelide is
contraindicated in patients with heart failure NYHA
class IV and it should be administered with caution in
patients with documented coronary ischemia [4].
Recently, it was shown that in patients with acquired
JAK2 V617F mutation have a greater decrease in
platelet count and the lowest rate of arterial thrombosis
when treated with hydroxyurea and not with anagrelide
[15].
B. Pulmonary Thromboembolism
Another cardiovascular affection in patients with ET is
the pulmonary embolism secondary to deep vein
thrombosis. There are no features of anticoagulant or
antiplatelet treatment in patients with pulmonary
embolism occurred in the context of ET. Attention
should be paid to the risk of relapse and to the
cytoreductive treatment in patients with elevated
platelet counts.
The role of aspirin in preventing venous
thromboembolism in patients with ET was the objective
of many studies. The incidence of pulmonary embolism
was reduced by 25-30% in patients receiving
antiplatelet therapy for prevention of both arterial
thrombotic events and postoperative thrombotic events
[15].
De Stefano says that long-term therapy with
antivitamin k drugs is effective and safe in patients with
venous thromboembolism and ET, but suggest that
administration of an antiplatelet agent may be an
acceptable alternative if oral anticoagulation therapy
has been administered for recommended period [15].
C. Other heart diseases in association with ET
There have been studies that have drawn attention
to possible heart valve damage that can occur in
association with ET (thickening, calcification, valvular
regurgitation). Also it has been investigated the
possibility of associating pulmonary arterial
hypertension, not produced by a pulmonary embolism,
with ET. Given the small number of patients included in
the study, there were no statistically significant data to
support these associations [63].

Mihaela Rugină
Heart diseases in essential Thrombocythemia review

DISCUSSIONS
ET is a relatively rare disease. The most common
heart diseases that occur in the context of ET are
pulmonary embolism and acute coronary syndromes.
Frequently acute coronary syndromes associated
with ET occur in patients with few cardiovascular risk
factors, without a history of angina pectoris.
Therapeutic management of acute coronary syndromes
in patients with ET do not differ greatly from
conventional therapy. Special attention should be
directed to counterbalance the risk of thrombosis with
the risk of bleeding under antiplatelet and anticoagulant
therapy. In doubtful cases therapeutic decision may be
guided by platelet aggregation tests.
A very important thing for the therapy of acute
coronary syndromes in patients with ET is to performe
angioplasty with stent or balloon angioplasty in that
cases in which it is truly indicated. In most cases
reported the angioplasty with stent was performed only
if the platelet count was acceptable (generally <1000 *
103 / L). It is recommended that angioplasty should be
postponed when the platelet count is very high and we
should initiate treatment with an cytoreductive agent.
Regarding the risk of instent thrombosis and which
stents should we use (bare metal or pharmacologically
active) things are unclear. It is best to respect the general
principles and to implant a stent only when it is
absolutely necessary. This would avoid the risk of
bleeding complications associated with dual antiplatelet
therapy (aspirin + clopidogrel) required after stent
implantation and platelet dysfunction present in patients
with ET.
Prospective studies on an acceptable number of
cases are needed to provide new directions in terms of
therapeutic management of acute coronary syndromes
occurring in the context of TE.
REFERENCES
1. Harrison's Principles of Internal Medicine,
Polycythemia Vera and Other Myeloproliferative
Diseases, ed. 17, McGraw-Hill, 2008
2. Tiziano Barbui *, Guido Finazzi, Management of
essential thrombocythemia, Critical Reviews in
Oncology:Hematology 29 (1999) 257–266
3. John F. Miller a, Giuseppe G.L., Biondi-Zoccai b,
Antonio Abbate, Essential thrombocythemia presenting
as unstable angina pectoris: What should the
cardiologist know?, International Journal of Cardiology
114 (2007)
4. Tiziano Barbui, Giovanni Barosi, Alberto Grossi,
Luigi Gugliotta, Lucio N. Liberato, Monia Marchetti M.
Gabriella Mazzucconi, Francesco Rodeghiero, Sante
Tura, Practice guidelines for the therapy of essential
7

DOCUMENTA HAEMATOLOGICA
Vol. XXVII, Nr. 3-4, 2011

thrombocythemia. A statement from the Italian Society
of Hematology, the Italian Society of Experimental
Hematology and the Italian Group for Bone Marrow
Transplantation, haematologica, 2004;89:215-232
5. Pearson TC. Primary Thrombocythaemia:
diagnosis and management. Br J Haematol
1991;78:145–8.
6. Spivak JL, Silver RT, The revised World Health
Organization diagnostic criteria for polycythemia vera,
essential thrombocytosis, and primary myelofibrosis:
an alternative proposal. Blood. 2008 Jul 15;112(2):2319
7. De Stefano V, Teofili L, Leone G, et al.,
Spontaneous erythroid colony formation as the clue to
an underlying myeloproliferative disorder in patients
with Budd-Chiari syndrome or portal vein thrombosis.
Semin Thromb Haemostas 1997;23(5):411–8.
8. J. Briere, F. Guilmin, Management of patients with
essential thrombocythemia: current concepts and
perspectives, Pathol Biol 2001 ; 49 : 178-83
9. Barbui T, Finazzi G, Dupuy E, Kiladjian JJ, Briere
J., Treatment strategies in essential thrombocythemia. A
critical appraisal of various experiences in different
centres. Leukemia and Lymphoma 1996; 22(Suppl 1):
149-60.
10. Griesshammer M, Bergmann L, Hafner M,
Heimpel H, Seifried E, Bangerter M, Hehlmann R,
Lengfelder E. Treatment and clinical course of essential
thrombocythaemia (ET): preliminary results of a
prospective multicenter trial. Blood 1998; 92(Suppl 1)
11. Tefferi A, Silverstein MN, Petitt RM, Mesa RA,
Solberg LA. Anagrelide a new platelet-lowering agent
in essential thrombocythemia: mechanism of action,
efficacy, toxicity, current indications. Seminar in
Thrombosis and Hemostasis 1997; 23: 379-84
12. Rossi C, Randi ML, Zerbinati P, Rinaldi V,
Girolami A. Acute coronary disease in essential
thrombocythemia and polycythemia vera. J Intern Med
1998;244:49—53.
13. Naoko Kumagai et al., Acute coronary syndrome
associated with essential thrombocythemia, Journal of
Cardiology (2009) 54, 485—489
14. Tefferi A, Fonseca R, Pereira DL, Hoagland HC. A
long-term retrospective study of young women with
essential thrombocythemia. Mayo Clin Proc 2001;
76:22—8.
15. De Stefano V et al. Recurrent thrombosis in
patients with polycythemia vera and essential
thrombocythemia: incidence, risk factors, and effect of
treatments. Haematologica 2008;93:372—80.
16. Landolfi R, Di Gennaro L. Prevention of
thrombosis in polycythemia vera and essential
thrombocythemia. Haematologica 2008;93:331—5.
17. Cortelazzo S, Marchetti M, Orlando E, Falanga A,
Barbui T, Buchanan MR. Aspirin increases the bleeding
8

Mihaela Rugină
Heart diseases in essential Thrombocythemia review

side effects in essential thrombocythemia independent
of the cyclooxygenase pathway: role of the
l i p o x y g e n a s e p a t h w a y. A m J H e m a t o l
1998;57:277—82.
18. James C, Ugo V, Le Couedic JP, Staerk J,
Delhommeau F, Lacout C, Garc，et all. A unique clonal
JAK2 mutation leading to constitutive signalling causes
polycythaemia vera. Nature 2005; 434:1144—8.
19. Campbell PJ, Scott LM, Buck G, Wheatley K, East
CL, et al. Definition of subtypes of essential
thrombocythaemia and relation to polycythaemia vera
based on JAK2 V617F mutation status: a prospective
study. Lancet 2005;366:1945—53.
20. Okayasu N, Murata M, Ueda A, Su KM, Sada T, Ito
T, Hasegawa Y, Matsumoto S, Ito Y. Primary
thrombocythemiaand myocardial infarction in a 26year-old woman with normal coronary arteriogram. Jpn
Heart J 1981;22:439—45.
21. Saffitz JE, Phillips ER, Temesy-Armos PN,
Roberts WC. Thrombocytosis and fatal coronary heart
disease.Am J Cardiol 1983;52:651—2.
22. Douste-Blazy P, Taudou MJ, Delay M, Pris J, Sie P,
Ribaut L, Galinier F, Bernadet P. Essential
thrombocythaemia and recurrent myocardial infarction.
Lancet 1984;2:992.
23. Kaya H, Gundogdu M, Tekin SB, Akarsu E,
Bozkurt E. Essential thrombocythemia and recurrent
myocardial infarction. Clin Lab Haematol
2000;22:161—2.
24. Tekin M, Gokaslan S, Diker E, Aydo˘gdu S.
Development of acute coronary syndrome in three
patients with essential thrombocythemia or
polycythemia vera. Turk Kardiyol Dern Ars
2008;36:35—8.
25. Bildirici U, Celikyurt U, Ural E., Essential
thrombocythemia: a case of acute ST-segment elevation
myocardial infarction in a young female. Clin Cardiol.
2009 Feb;32(2):104-5
26. Doesch C, Krämer B, Geisler T, May AE, Kroeber
SM, Kandolf R, Gawaz M. Challenges in the treatment
of patients with essential thrombocythemia and acute
coronary syndrome. J Thromb Thrombolysis. 2008
Apr;25(2):193-7. Epub 2007Aug 14.
27. Daya SK, Gowda RM, Landis WA, Khan IA.
Essential thrombocythemia-related acute ST-segment
elevation myocardial infarction. A case report and
literature review. Angiology. 2004 May-Jun;55(3):31923.
28. Fujimura M, Akaike M, Kato M, Takamori N, Abe
M, Nishiuchi T, Azuma H, Matsumoto T. Aggressive
antiplatelet therapy before coronary stent implantation
in acute coronary syndrome with essential
thrombocythemia--a case report. Angiology. 2003 JulAug;54(4):485-90.

DOCUMENTA HAEMATOLOGICA
Vol. XXVII, Nr. 3-4, 2011

29. Terada H, Satoh H, Uehara A. Multivessel coronary
thrombosis, acute myocardial infarction, and no reflow
in a patient with essential thrombocythaemia. Heart.
2000 Jun;83(6):E10.
30. Turgut T, Harjai KJ, Edupuganti R, Cole J, Jenkins
JS, Ramee SR, Collins TJ. Acute coronary occlusion
and in-stent thrombosis in a patient with essential
thrombocythemia. Cathet Cardiovasc Diagn. 1998
Dec;45(4):428-33.
31. Michaels AD, Whisenant B, MacGregor JS.
Multivessel coronary thrombosis treated with
abciximab (ReoPro) in a patient with essential
thrombocythemia. Clin Cardiol. 1998 Feb;21(2):134-8.
32. Momiyama T, Hiranaka T, Nomura F, Tominaga H,
Nishioka T. Coronary artery bypass grafting for left
main trunk coronary artery lesion associated with
essential thrombocythemia. Clin Cardiol 1993;16:6913.
33. Sahin O, Sahin M, Turhan H. Essential
thrombocytosis manifested as myocardial infarction
and congestive heart failure: two case reports. Acta
Cardiol 2005;60:651-2.
34. Cortelazzo S, Finazzi G, Ruggeri M, et al.
Hydroxyurea for patients with essential
thrombocythemia and a high risk of thrombosis. N Engl
J Med 1995;332:1132–6.
35. Kusum Lata, M.D., JAK2 Mutations and Coronary
Ischemia, N Engl J Med 2010; 363:396-397
36. Murphy S, Peterson P, Iland H, Laszlo J.
Experience of the Polycythemia Vera Study Group with
essential thrombocythemia: a final report on diagnostic
criteria, survival and leukemic transition by treatment.
Semin Hematol 1997;34:29-39.
37. Lim YH, Lee YY, Kim JH, Shin J, Lee JU, Kim KS,
Kim SK, Kim JH, Lim HK. Development of acute
myocardial infarction in a young female patient with
essential thrombocythemia treated with anagrelide: a
case report. Korean J Hematol. 2010 Jun;45(2):136-8.
38. Müllertz KM, Vestergaard H, Hansen HS.
Myocardial infarction in 22 year-old male with essential
thrombocythaemia, Ugeskr Laeger. 2011 Feb
21;173(8):585-6
39. Zhang Z, Wan X, Liu Y, Lin X, Ni Z, Yang X, Zhang
L. Non-ST-segment Elevation Myocardial Infarction in
a Patient With Essential Thrombocythemia Treated
With Glycoprotein IIb/IIIa Inhibitor: A Case Report.
ClinAppl Thromb Hemost. 2010Aug 19
40. Arampatzis S, Stefanidis I, Lakiopoulos V, Raio L,
Surbek D, Mohaupt MG. Postpartal recurrent non-ST
elevation myocardial infarction in essential
thrombocythaemia: case report and review of the
literature. Thromb J. 2010 Jun 17;8:12.
41. Camacho FJ, Hernández N, Díaz E, Vázquez R.
Essential thrombocythemia and acute myocardial
infarction. Rev Esp Cardiol. 2009 May;62(5):583-5.

Mihaela Rugină
Heart diseases in essential Thrombocythemia review

42. Alioglu E, Tuzun N, Sahin F, Kosova B, Saygi S,
Tengiz I, Turk U, Ozsan N, Ercan E. Non ST-segment
elevation myocardial infarction in patient with essential
thrombocythemia. Thromb J. 2009 Feb 20;7:1.
43. Kelly SV, Burke RF, Lee KS, Torloni AS, Lee RW,
Northfelt D, Fonseca R. Acute myocardial infarction: an
unusual presentation of essential thrombocytosis in a
17-year-old man. Clin Adv Hematol Oncol. 2008
Feb;6(2):133-6.
44. Watanabe T, Fujinaga H, Ikeda Y, et all. Acute
myocardial infarction in a patient with essential
thrombocythemia who underwent successful stenting-a case report.Angiology. 2005 Nov-Dec;56(6):771-4.
45. Homenda W, Kochanowska-Demczyna A, Pejska
M. A case report of idiopathic thrombocytosis in 27year-old man treated for myocardial infarction. Wiad
Lek. 2005;58(5-6):342-4.
46. Mizuta E, Takeda S, Sasaki N, Miake J, Hamada T,
et all. Acute myocardial infarction in a patient with
essential thrombocythemia: successful treatment with
percutaneous transluminal coronary recanalization.
Circ J. 2005Aug;69(8):1000-2.
47. Gül C, Kürüm T, Demir M, Ozbay G, Vural O, Iqbal
O, Fareed J. Acute myocardial infarction in a patient
with essential thrombocythemia treated with
glycoprotein IIb/IIIa inhibitor. Clin Appl Thromb
Hemost. 2004 Jan;10(1):77-9.
48. Ghotekar LH, Dutta TK, Kumarasamy V. Essential
thrombocythemia--a cause of myocardial infarction in a
young male. J Assoc Physicians India. 2001
Apr;49:473-4.
49. Esteves Filho A, Costa Fde A, Lima AA, Kajita LJ,
Martinez Filho EE. Essential thrombocythemia and
acute myocardial infarction treated with rescue
coronary angioplasty. Arq Bras Cardiol. 1999
Jul;73(1):97-102
50. Joseph T, Hiltgen M, Gaulier A, Saudemont JP.
Myocardial infarction caused by thrombosis of the left
coronary artery in a patient with thrombocythemia. Ann
CardiolAngeiol (Paris). 1996 Dec;45(10):581-4.
51. Louwerenburg JW, Suttorp MJ, Herie Kingma J.
Aspirin withdrawal in a patient with essential
thrombocythemia: possible cause of myocardial
infarction.Am J Med. 1987 Dec;83(6):1175.
52. Martin JF, Trowbridge EA, Salmon GL, et al. The
biological significance of platelet volume: its
relationship to bleeding time, platelet thromboxane B2
production and megakaryocyte nuclear DNA
concentration. Thromb Res 1983;32:443–60.
53. Fagher B, Sjogren A, Sjogren U. Platelet counts in
myocardial infarction, angina pectoris and peripheral
artery disease.Acta Med Scand 1985;217:21–6.
54. Lin GM, Chao TY, Wang WB. Acute coronary
syndromes and Anagrelide. Int J Cardiol 2007;117:e179.
9

DOCUMENTA HAEMATOLOGICA
Vol. XXVII, Nr. 3-4, 2011

55. Mazzucconi MG, Redi R, Bernasconi S, et al. A
long-term study of young patients with essential
thrombocythemia treated with anagrelide.
Haematologica 2004;89:1306-13.
56. Steurer M, Gastl G, Jedrzejczak WW, et al.
Anagrelide for thrombocytosis in myeloproliferative
disorders: a prospective study to assess efficacy and
adverse event profile. Cancer 2004;101:2239-46.
57. Rugină Mihaela, Predescu L, Postu M, Molfea V,
Coman I.M, Afectarea coronariană în trombocitemia
esenţială - ce trebuie să ştie cardiologul - Prezentare de
caz, Revista Română de Cardiologie, Nr. 2, 2011, 148152.
58. Cacciola RR, Francesco ED, Giustolisi R, et al.
Effects of anagrelide on platelet factor 4 and vascular
endothelial growth factor levels in patients with
essential thrombocythemia. Br J Haematol
2004;126:885–6.
59. Koudstaal PJ, Koudstaal A. Neurologic and visual
symptoms in ET: efficacy of low dose aspirin. Sem
Thromb Hemost 1997;23:365-70.
60. Van Genderen PJJ, Mukder PGH, Waleboer M, van
de Moesdijk D, Michies JJ. Prevention and treatment of
thrombotic complications in essential
thrombocythemia: efficacy and safety of aspirin. Br J
Haematol 1997;97:179-84.
61. Jensen MK, de Nully Brown P, Nielsen OJ,
Hasselbalch HC. Incidence, clinical features and
outcome of essential thrombocythaemia in a well
defined geographical area. Eur J Haematol
2000;65:132-9.
62. Griesshammer M, Bangerter M, van Vliet HH,
Michiels JJ. Aspirin in essential thrombocythemia:
status quo and quo vadis. Semin Thromb Hemost
1997;23:371-7
63. Kadikoylu G, Onbasili A, Tekten T, Barutca S,
Bolaman Z, Functional and morphological cardiac
changes in myeloproliferative disorders (clinical study),
Int J Cardiol. 2004 Nov;97(2):213-20.
64. Koh KK, Cho SK, Kim SS, Oh BH, Lee YW,
Coronary vasospasm, multiple coronary thrombosis,
unstable angina and essential thrombocytosis, Int J
Cardiol. 1993 Sep;41(2):168-70.
65. Schölzel BE, Endeman H, Dewilde W, Yilmaz A,
de Weerdt O, Ten Berg JM, Cardiac surgery in a patient
with essential thrombocythemia: a case report, Neth
Heart J. 2010Aug;18(7-8):378-80.
66. Nurkalem Z, Uslu N, Gorgulu S, Eren M, Left main
coronary thrombosis with essential thrombocythemia, J
Thromb Thrombolysis. 2006 Dec;22(3):165-7.
67. Ohto T, Shihara H, Miyauchi Y, Nakajima N, A case
of coronary artery bypass surgery using left internal
thoracic artery and right gastroepiploic artery for a
patient with essential thrombocythemia, Jpn J Thorac
Cardiovasc Surg. 1998Aug;46(8):767-71.
10

Mihaela Rugină
Heart diseases in essential Thrombocythemia review

68. Kohno K, Takeuchi Y, Gomi A, Nakatani H,
Yamanaka J, A case report of aorto-coronary artery
b y p a s s s u rg e r y i n p a t i e n t w i t h e s s e n t i a l
thrombocythemia, Nippon Kyobu Geka Gakkai Zasshi.
1997 Jan;45(1):55-8.
69. Ruggeri M, Rodeghiero F, Tosetto A, Castaman G,
Scognamiglio F, Finazzi G et all, Postsurgery outcomes
in patients with polycythemia vera and essential
thrombocythemia: a retrospective survey, Blood. 2008
Jan 15;111(2):666-71.

Acute myeloid leukemia and immune thrombocytopenia
Case presentation
Daniela Georgescu*, Oana Patrinoiu*, Marius L. Balea*, Rodica Gogulescu**, Horia Bumbea***
*Colentina Clinical Hospital, Bucharest
**GRAL Laboratory, Bucharest
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Abstract
Thrombocytopenia in Acute myeloid leukemia (AML), when severe, it is an important cause of death by life threatening
bleedings and it is difficult to manage because no approved specific pharmacologic therapy exists yet. We present a case of 57
years old female with diagnosis of Acute myeloid leukemia and immune thrombocytopenia. The appropriate treatment for immune
thrombocytopenia, started after chemotherapy in our patient lead to a favorable evolution.

patients who have had an insufficient response to
corticosteroids.

Introduction
Thrombocytopenia in AML, when severe, it is an
important cause of death by life-threatening bleedings,
and also it is difficult to manage because no approved
specific pharmacologic therapy exists yet. Clinical trials
have shown promise for agents that directly stimulate
platelet production, such as thrombopoietin (TPO)
receptor-binding agents but only in chronic immune
(idiopathic) thrombocytopenic purpura (ITP) in

Case presentation
We present the case of a 57 years old female patient
with pancytopenia and
biological inflammatory syndrome, with no signe,
clinical or biological, of infections;
Bone marrowaspirate shows 85% myeloblasts
(Fig. 1-8) and immunophenotyping exam sustained for
AML M1.

FIG. 1

Blasts in the bone marrow aspirate, with Auer rods
(CellaVision DM Software DM96)
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FIG. 2

Blasts in the bone marrow aspirate, with Auer rods
(CellaVision DM Software Dm96)

FIG. 3

Blasts in the bone marrow aspirate, with Auer rods
(CellaVision DM Software DM96)
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FIG. 4

Blasts in the bone marrow aspirate
(CellaVision DM Software DM96)

FIG. 5

Blasts in the bone marrow aspirate
(CellaVision DM Software DM96)
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FIG. 6

Blasts in the peripheral blood
(CellaVision DM Software DM96)

FIG. 7

Blasts in the peripheral blood
(CellaVision DM Software DM96)
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FIG. 8

Blasts in the peripheral blood
(CellaVision DM Software DM96)
She started induction therapy: DA ( ARA –C and
Doxorubicin)1-4.
At 2 months after diagnosis and induction therapy
she came with spontaneous bleeding and platelet count
of 3,000/mm3 .Bone marrow aspirate(BMA) shows a
hyppercellular bone marrow, with 4-5%myeloblasts
and a higher count of megakaryocytes. Serum
Immunoglobulin G autoantibodies5 anti-HLAClass I
and Anti-HPA-1b,3b,4a were positive and Glucocorticoids were started with rapid growth in the number
of platelets and bleeding syndrome remission.
At 3 months after diagnosis, she presents the first
relapse of disease and started chemotherapy: HDAC well tolerated, with administration of haematopoietic
growth factors, including Nplate6 250ug/week s.c. The
dose of Nplate used was that indicated for ITP patients
and the evolution was favorable with rapidly growth of
the number of platelets:135000/mmc after 3 doses.
In December 2010 we started chemotherapy FLAG, followed by severe pancytopenia and sepsis for
which the patient had a broad-spectrum antibiotic and
antifungal therapy and substitute i.v. IgG7, followed by
corticosteroids for severe thrombocytopenia.
In January 2011 BMA shows complete remission
and the platelets count was normal.

Conclusions
The appropriate treatment for thrombocytopenia,
started after chemotherapy for AML in our patient lead
to a favorable evolution.
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Abstract
Myelodysplastic syndromes (MDS) are a group of hematologic disorders that occur mainly in older persons and are
characterized by clonal and ineffective hematopoiesis, morphological dysplasia, peripheral blood cytopenias and progressive
bone marrow failure. Supportive therapy, including transfusions of the cells that are missing (ie, RBCs, platelets), and treatment of
infections are the main treatments. A powerful DNA hypomethylating pyrimidine analogue azacytidine and decitabine, may reduce
hypermethylation and induce reexpression of key tumor suppressor genes in MDS. We present the case of a male patient of 82 years
old, diagnosed with MDS - RAEB II (WHO) and treated with Vidaza. The patient tolerated well the treatment with Vidaza, with
correction of neutrophil counts and reduction of transfusion requirement, but persistent severe thrombocytopenia, therefore we
started therapy with thrombopoietine Nplate 500 ug / wk. s.c.

Introduction
Myelodysplastic syndromes (MDS)1 are a group of
hematologic disorders that occur mainly in older
persons and are characterized by clonal and ineffective
hematopoiesis, morphological dysplasia, peripheral
blood cytopenias and progressive bone marrow failure.
The classification of myelodysplastic syndromes is
based on the morphological criteria proposed by the
French-American-British and World Health
Organization groups2. Supportive therapy, including
transfusions of the cells that are missing (ie, RBCs,
platelets), and treatment of infections are the main
treatments. New drugs3 such as 5-azacytidine
(azacytidine [Vidaza]),5-aza-2-deoxycytidine
(decitabine), and lenalidomide (Revlimid)4 are now
approved by the US Food and Drug Administration for
MDS. Epigenetic modulation of gene function is a very
powerful cellular mechanism showing that DNA
methylation leads to silencing of suppressor genes and
increasing the risk for AML transformation. A powerful
DNA hypomethylating pyrimidine analogue
azacytidine and an agent relatively recently approved by
the FDA, decitabine, may reduce hypermethylation and
induce reexpression of key tumor suppressor genes in
MDS. Thrombocytopenia, when severe, it is an
important cause of death by life-threatening bleedings,
and also it is difficult to manage because no approved
specific pharmacologic therapy exists yet.
Case presentation
We present the case of a male patient of 82 years
old, diagnosed with MDS - RAEB II (WHO) in
November 2009. He was a Universitary teacher, retired
at the time of diagnosis.

The patient was admitted for pancytopenia: WBC
1,800/μL with 948 neutrophiles/mmc, haemoglobin 7,5
g/dL, platelets 42,000/μL; MCV 90,8 fL, reticulocyte
count 2,3%; EPO 150 U/L at haemoglobin of 7,5 g/dL;
Vitamin B12 and folic acid within normal range; 12 %
myeloblasts on bone marrow aspirate. After exclusion
of anaemia of chronic disease, aplastic anaemia,
autoimmune disease, and solid malignancy
the
diagnosis was MDS - RAEB II (WHO). The first
transfusion started in nov/2009, every 3–4 weeks. He
received treatment with Ara C minidose in December
and Erythropoietin 30.000 UI sc/wk.
In february 2010: Bone marrow cytology show
19% myeloblasts; Bone marrow cytogenetics: without
mitoses; Bone marrow core biopsy: not done.
Continuous transfusions led to serum ferritin values of
1,930 μg/L; Liver iron content: not evaluated; No test
for HFE gene mutation; No clinical signs of
haemochromatosis.
The classification of myelodysplastic syndromes is
based on the morphological criteria proposed by the
French-American-British and World Health
Organization groups. The treatment option is based on
the classification using the pronostic scor systems:
International Prognostic Scoring System (IPSS)5 or the
new models proposed by the specialists: Timedependent prognostic scoring system for predicting
survival and leukemic evolution in myelodysplastic
syndromes (Malcovati et al)6, a new risk model in
myelodysplastic syndrome that accounts for events not
considered in the original International Prognostic
Scoring System (Kantarjian et al)7,
Usig WHO classification-based prognostic scoring
system (WPSS) proposed by Malcovati (Fig. 1) our
patient scor was 4 and the diagnosis and classification
was: RAEB 2 (WHO) High risk MDS.
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FIG. 1

Treatment of patients with higher risk MDS8:
goals and options:
- Supportive care: to reduce morbidity/mortality due to
cytopenias and to improve QoL: transfusions (+ iron
chelation9); growth factors; treatment of infections.
- Active therapy: to alter the natural history of MDS, to
improve survival, to improve QoL, to alleviate
complications: Lenalidomide, immunosuppressive;
hypomethylating agents: Azacitidine/decitabine;
chemotherapy Intensive or Low-dose; HSCT.
In 2009 prof. Fenaux shows that Azacitidine
improves survival in higher-risk MDS10.
In February 2010 the patient started VIDAZA in the
dose of 100 mg SC qd for 5 d, repeat cycle q4wk and

2

Pegfilgrastimum 6mg SC on day 6 of the first cycle, then
q3wk, with proper prophylaxis of infections, a total of 6
cycle, with good tolerability.
Myelosuppression in the granulocytic series
reached a peak of 100/mmc neutrophils counts on day
12 - 14 of the each cycle, but no fever, platelets counts
reached 7000/mmc minimum with a maximum counts
of 30.000/mmc, hemoglobin minimum value was 8 g /
dL, with reduction of transfusion requirement;
peripheral blood myeloblasts procent fell to 1-5%
(Fig 2).
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FIG. 2
Evaluation of bone marrow after the 4th cycle
reveals the presence of 12% myeloblasts and dysplastic
elements on all series, so we do another 2 cycles of
Vidaza, in doses and at the same interval mentioned
before.
Severe thrombocytopenia lead to an important lifethreatening meningeal bleeding, quickly stopped after
transfusions of platelets and plasma.
In August 2010: Haematological response: The
patient tolerated well the treatment with Vidaza, with
correction of neutrophil counts and reduction of
transfusion requirement, but persistent severe
thrombocytopenia, therefore we started therapy with
thrombopoietine Romiplostim 500 ug / wk s.c., and after
that Eltrombopag 200 mg/d.
Since august 2010 until august 2011 the treatment
was: Supportive care and iron chelation;
Erythropoietin; Thrombopoietine: Romiplostim initial,
then Eltrombopag
TheAML transformation: in august 2011 – he died.
Conclusions
The effect of hypomethylating agent is moderate,
but consistent with correction of neutrophil counts and
reduction of transfusion requirement. Note the
immediate correction of the granulocytes count in
peripheral blood after administration of
Pegfilgrastimum.

The patient tolerated well the treatment with
Vidaza, with correction of neutrophil counts and
reduction of transfusion requirement, but persistent
severe thrombocytopenia, therefore we started therapy
with thrombopoietine.
RBC transfusions and iron chelation are the
mainstay of supportive therapy for MDS11.
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Castleman disease of hyaline vascular type with unicentric localization
Case presentations
Dr. Mihaela Maria Ghinea, Dr. Zizi Niculescu
Constanta County Emergency Clinical Hospital
Castleman diseasem also called gigantic
angiofolicular hyperplasia is a rare lympho proliferative
disorder, of unknown cause, reported for the first time in
1956 by dr. Benjamin Castleman. According to
localization, it can be unicentric or multicentric. In
histological terms one can note the hyaline-vascular
type, the plasmocitary type and the mixed type. From
the multicentric form Kaposi sarcomas or non Hodgkin
malign lymphomas (1) can be developed. We present
below 2 cases of Castleman disease of hyaline - vascular
type with unicentric localization.
Case no.1
Patient M.A., 21 years old from Constanta, with no
particular pathological background, came to check up in
ambulatory (2004) for the occurrence of right
laterocervical adenopathy, of round shape, having a
diameter of 2.5 cm, increased consistency, not painful,
non adherent to the superficial or deep plans. For the
rest, the clinical exam on the devices and systems was
within normal limits. Paraclinical exams: hemogram,
VSH, fibrinogen, hepatic and renal samples of
separation were within normal limits. Under this
clinical and paraclinical background the biopsy of the
lymphatic node was carried out. The histopathological
exam at paraffin highlighted the hyaline -vascular type
of Castleman disease. Seen again and again annually the
patient does not show signs of recurrence.
Case no.2
Patient B.S., 56 years old from Constanta, with no
particular pathological background, with a chronic
constipation, is investigated in the clinic (11-15th of
November 2011) for pains in the upper abdominal floor.
EDS: esophagus, stomach and duodenum with an aspect
within normal limits.
Colonoscopy: within normal limits.
The biological samples upon hospitalization were
within normal limits. Tumoral markers: CEA, CA 19-9,
AFP were within normal limits.
The abdominal tomography native and with
contrast substance highlighted a retroperitoneal tumoral
formation, with non homogenous signal, with net,
regular contour, with vascular pedicle at the level of the
lumbar vessels, with sizes of 37/42/51 mm, located
behind the tail of the pancreas, anterior to the anterior
renal capsule and medial from the spleen. The tumoral
mass is well delimited against the neighbouring organs,
fore moving the tail of the pancreas.

On the 21st of November 2011 there was a surgical
intervention highlighting intra-operator the retroperitoneal tumour adherent to the left suprarenal. The
ablation of the tumour was performed in block with the
left suprarenal.
The histopathological exam at paraffin highlighted
the hyaline-vascular type of Castleman disease.
Discussions
In 1972 Keller on an analysis of 81 cases of
Castleman disease individualized two histopathological types: hyaline –vascular type (91%) and
plasmocitary type (9%) (2). Both cases reported by us
presented the hyaline-vascular type.
Unlike the plasmocitary type which is present with
general on specific manifestations (fever, sweats,
asthenia), the hyaline-vascular type is generally
asymptomatic (3). In both the case presented above, the
discovery was incidental by non invasive techniques
(clinical exam and abdominal tomography).
The localized disease (unicentric) situation
encountered in the cases presented, responds well to the
surgical resection. 8 after its debut, patient M.A is with
no disease recurrence. Joshua Z. presents the case of a
patient of 31 years old diagnosed with Castleman
disease by the biopsy of a right laterocervical lymphatic
nodule. 10 years after the diagnosis the patient is
without disease recurrence (4).
Castleman disease in localized form and
multicentric form, given the histopathological
similarity form one and the same disorder identified at
various extension degrees. The disorder must be
considered at the limit between reactive and neoplasic
lympho proliferations. Considered to be a dysfunctional
disorder of lymphocyte B, the malign change may be
caused by a dislocation and rearrangement of the
immunoglobulin genes in lymphocyte B.
Conclusion:
Even though Castleman disease in the located form
is considered to be benign entity of great utility in the
above mentioned cases is the subsequent clinical and
paraclinical surveillance. This must be done in order to
catch in time a potential malignant change of the
1
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THE 8th ROMANIAN CONGRESS OF CYTOMETRY
ABSTRACTS
Dear colleagues,
The Organizing Committee of the Romanian Association of Cytometry is delighted to announce the 8th Romanian
Congress of Cytometry which will be held on May 10-11, 2012 in Bucharest.
Every year Adriana Dumitrescu tries to develop a program which includes an Update Part regarding the exciting
evolution of flow cytometry and a Standardization Part which encompasses issues of specimen triage, technology,
medical interpretation (analysis of technical data in the medical context of the patient), and reporting of the results in a
manner meaningful to the treating physician.
During these two days the Romanian Congress of Cytometry will feature a rich scientific program with plenary
lectures, symposiums, poster sessions and round table.
The plenary sessions represents the ideal opportunity to join an outstanding group of high profile speakers covering a
range of exciting topics, such as normal haematopoiesis, haematological malignant diseases diagnosis with the
clinician's point of view, flow and image analysis in biomedical research, and issues related to instrument quality
control and quality assurance programs.
An EuroFlow Symposium chaired by Alberto Orfao will focus on “the analysis of bone marrow maturation profiles in
healthy adults and in myelodysplastic syndromes”.
Oral and poster sessions give the opportunity to the youngest participants to present their work.
These Romanian meetings are of major importance for education and scientific exchange in the fields of basic,
translational and clinical applications in cytometry. It offers the opportunity to learn, to share information and scientific
experience, to seek collaborations and to meet old and new friends.
I am convinced that this two-day meeting will be very interesting and you will enjoy the friendly atmosphere of our
annual meeting.
Sincerely yours,
Pr. Lydia Campos
Laboratoire d'Hématologie, Hôpital Nord, CHU de Saint Etienne, France
Honorary President of RomanianAssociation of Cytometry
NEWS IN CYTOMETRY
C1. Enumeration of Microparticles by Flow
Cytometry: Technical Recommendations and Clinical
Interest
Bernard Chatelain1, Jean-Michel Dogné2, François
Mullier 1.2
1. Hematology Laboratory, UCL Mont-Godinne,
Belgium
2. Department of Pharmacy, University of Namur,
Belgium
Microvesicles (MVs) are sub-micron-size cellular
fragments released by eukaryotic cells following
activation or apoptosis. Their diameter ranges between
30 and 1000 nm. Microvesicles are defined by size,
concentration, morphology, biochemical composition,
cellular origin, physical properties and activity.
Microvesicles are thought to play a major role in cellular
cross-talk, inflammation, thrombosis and angiogenesis.
A thorough investigation of the mechanisms governing
their release and their interaction with target cells is
required for a proper understanding of their contribution
to disease progression or repair mechanism. The study

of MVs offers potential insights into novel mechanisms
by which cells communicate. As potential disease
biomarkers, MVs measurement and characterization in
biological fluids could also reveal new diagnostic
and/or prognostic information in human disease.
Numerous techniques have been described to detect
and/or characterize the MVs. However, no single
technique is able to provide all MV characteristics. In
addition, many pre-analytical variables lead to potential
artefacts in MV analysis.
The validation and standardization of techniques
that could be used to determine the MV characteristics
are needed before studying the diagnostic and
prognostic impacts of MVs in retrospective and
prospective clinical trials. Therefore, in this work:
- We developed and validated an easy-to-use and
useful quality control parameter for MV analysis by
flow cytometry, the most frequently used technique to
study Mvs.
- We developed and validated a reproducible MV
quantification method by FCM in whole blood in order
to avoid preanalytical concerns of plasma assays (i.e.
loss of MPs by centrifugation and lack of
1
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standardization in centrifugation methods).
- We showed that this method could contribute to
the diagnosis of hereditary spherocytosis, a haemolytic
anemia characterized by a release of MVs and
unexplained occurrence of venous and arterial
thrombosis after splenectomy.
- We developed and validated a high sensitive
sizing atomic force microscopy (AFM) method.
- We characterized tumor cell-derived MVs
released by cultured breast cancer cells MDA-MB-231
(Cells) by FCM, Transmission Electron Microscopy,
AFM and Thrombin GenerationAssay.
- Finally, we developed a platelet microparticle
generation assay (PMPGA), a test which reproduces the
in vivo type II heparin-induced thrombocytopenia
(HIT) reaction. We showed that this assay, presented at
least similar performances in comparison to the current
biological reference, i.e. 14C-Serotonin Release Assay.
As flow cytometry is widespread available, PMPGA
may become a new promising biological reference to
diagnose type-II HIT.

FACSVerse analyzer a user-oriented powerful tool in
multicolor flow cytometry. The principles of digital
flow cytometry, automated compensation calculation,
target value concept and instrument standardization will
be presented. The new concept of Tube Target Values
(TTV) and recalculated Reference Settings used in the
FACSVerse / FACSuite system will be demonstrated.

C2. Personalized Fluorescent-based CellAnalysis
Philippe Durbiano
Molsheim, France

XXIst century clinical diagnosis should come to a
high quality standard all over EU. To that purpose, EU
community has set up iso EN 15189 rules that are
applicable in all EU countries with different timelines
according to national applications. In France, all routine
labs must demonstrate the process is ongoing as soon as
2013 and must be completed in 2016. National
accreditation bodies have been created in many
countries in charge of evaluation of the process and are
not always aware of technical / methodological
difficulties. Scientific societies must guide them.
The general rules of the accreditation process mean
that: 1 - every steps of the lab workflow should be
described clearly, 2 - all written procedures should be
followed point by point, 3 - everyday procedures strict
application must be proven and traced.
Furthermore, accreditation is an ongoing process in
permanent progress over years. Similar systems are
already ongoing in industry with good results. It sounds
reasonable in biochemistry labs with automates. But is it
applicable to any fields of medical biology and
especially to cytology, cytometry…? It is actually a
nightmare for the biologists.
The accreditation process includes all the steps of
the workflow, from the medical prescription adequacy,
the sample collection, transport, recording, checking
adequacy with technical requirements (volume,
anticoagulant…). All measuring tools (pipettes),
storage (fridges, freezers...), instruments, biotheque, lab
environment (organization, lab management software,
finances, employment policy) must be certified.
Operators (medical biologists and technicians as
well) must be qualified and permanently updated. This

Abstract not available.
C3. Flow Cytometry System with Integrated
Standardization
Jiri Sinkora - Heidelberg, Germany
With the advent of fully linear digital cytometers,
stable calibration beads and the target value concept,
automated standardization in flow cytometry has
become possible. The BD FACSDiva 6 software, BD
Cytometer Setup and Tracking (CS&T) module and
Application Settings on digital flow cytometers (BD
FACSCanto, BD LSR II, BD LSRFortessa, BD
FACSCanto) and sorters (BD FACSAria) have
represented the first system providing fully automated
procedure both on the quality control and user defined
instrument settings recalculation. The BD FACSVerse
analyzer with the BD FACSuite acquisition / analysis
software is the definitive solution for fully automated
and reproducible standardization in flow cytometry.
Once characterized, the system can interpret
spectral overlap values (SOV) at different instrument
settings (photomultiplier voltages) and compensation
matrix is automatically recalculated when the gain(s) at
one ore more detectors are changed. Other new concepts
like universal loading port / universal loader, absolute
counting option, vacuum driven fluidics, high
sensitivity mode, chip-characterized optical filters and
newly, metal-embedded flow cell cuvette make the
2

ROUND TABLE: STANDARDIZATION AND
ACCREDITATION OF FLOW CYTOMETRY
LABORATORY
Accreditation
Mr1. Accreditation of Flow Cytometry Analysis:
Goals and Difficulties
Claude Lambert
Immunology Lab Univ Hospital & Ecole Nationale
Supérieure des Mines;
FRE-CNRS 3312, LPMG; SFR INSERM IFRESIS
143. Saint-Etienne, France.
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is common rules, with a lot of document writing,
updating, double checking…. A lot of time and of course
no more money or as even cost reduction… and no
quality expert support.
Beside all theses common hassles, Flow cytometry
routine analysis raises strong technical difficulties to
reach a certification level. Instruments are rarely
comparable, settings & compensation are always home
made, choice of antibodies, conjugates, panels, gating
strategy, and results expression are highly variable.
There are no reliable quality controls, no gold standards
making technique precision, exactitude (…/…).
Repeatability is difficult to evaluate on rare samples.
Few proposals have been made from one extreme the
Euroflow concept (dictating instrument, clones, panel,
setting procedures, gating strategy). On the other
extreme, the French group GEIL proposes to only
describe the process (no particular clone, no particular
conjugate, whatever instrument). An AFC (Association
Francaise de Citometrie) and an ESCCA (Europeen
Society for Clinical Cell Analysis) initiative propose to
organize working groups in order to come to consensus
and share the work to be done and possibly give
guidelines to the accreditation bodies to evaluate
individual submission. Let's joint our forces to make it
less painful….
Standardisation
MR2. Immunophenotyping of Malignant
Haemopathias
Adriana Dumitrescu,
Bucuresti, on behalf of the Working Group for
Standardization in Cytometry organized on the occasion
of the 6-th National Congress of Cytometry in 2010, will
present minimal requirements for flow cytometry
immunophenotyping in hematological malignancies in
Romania, published in 2011 (Consensus on minimal
requirements for flow cytometry immunophenotyping
of hematological malignancies in Romania,
DOCUMENTA HAEMATOLOGICA vol XXVI, nr. 12 2011, p.1-6).
MR3. Enumeration of stem cells CD34+
Bernard Husson,
Haine-Saint-Paul, Belgium, will present the approach of
his team following the recommendation of JACIE
protocol on enumeration of CD34 positive stem cells by
flow cytometry. Adriana Dumitrescu, Bucuresti, and
Mihaela Baica, Timisoara, will present a report on their
own experience in this field.
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MR4. National, External (Inter-Laboratory)
Control in Flow Cytometry
Mihaela Zlei,
Iasi, will talk about the necessity of organizing a
national, external (inter-laboratory) control in flow
cytometry. Steps to be followed will be discussed: who
are the persons/ institutions eligible to be involved? how
is this program to be organized? how the participants
will be announced? what are the deontological rules of
this type of program? how can be a sample stabilized,
aliquoted and and transported? who is going to be
involved in evaluating results and calculating
performance scores?
HEMATOLOGY
C4. Leukemia Stem Cell
Lydia Campos
Laboratoire d'Hématologie, Hôpital Nord, CHU de
Saint Etienne, France
Laboratoire de Biologie Moléculaire de la Cellule,
UMR 5239, Lyon, Université Jean Monnet, Saint
Etienne, France
Hematopoiesis is maintained by a pool of stem cells
capable of self-renewal, extensive proliferation, and
multilineage differentiation into myeloid cells.
Although no criteria exist to specifically identify stem
cells based on cell-surface antigen expression, a stem
cell phenotype has been discerned that defines a
population of cells greatly enriched for stem cells. These
cells express CD34, CD133, and lack of CD38
expression.
Malignant transformation involves the
acquisition of a series of genetic and epigenetic changes
that subvert normal cellular developmental programs,
resulting in the generation of a neoplastic clone with
deregulated growth properties. In acute leukemias, it is
believed that this process involves the acquisition of a
series of alterations, which convert a normal
hematopoietic stem cell (HSC) or another multipotent
hematopoietic progenitor, into a leukemic stem cell
(LSC) capable of propagating the disease clone. The
resulting leukemogenic program is characterized by a
differentiation arrest, increased proliferation, enhanced
self-renewal, decreased apoptosis and telomere
maintenance. These alterations result in the generation
of a clone of immature leukemic blast cells with an
intrinsic survival advantage and limitless replicative
potential. Acute leukemias are heterogeneous at the
molecular level, as each is driven by some combination
of genetic and epigenetic alterations.
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C5. Treatment of Adult Acute Lymphoblastic
Leukemia: towards patient and disease-adapted
therapies
Denis Guyotat
Institut Lucien Neuwirth and Université Jean Monnet,
Saint-Etienne, France
Acute lymphoblastic leukaemia (ALL) in adults
remains a therapeutic challenge, as only one third of
patients achieve and maintain long term remissions.
With modern multi-drug induction chemotherapy
regimens, complete remission can be achieved in most
patients. However, a majority of patients will eventually
relapse. These results lag largely behind those obtained
in pediatricALL, where up to 80-90% of patients may be
cured.
Indeed the use of pediatric-derived
chemotherapy regimens in the recent years, including
for instance high-dose asparaginase, has improved adult
ALL prognosis, at least for younger adults where such
treatments may be administered without excessive
toxicity. However ALL is a heterogeneous disease and
outcome vary dramatically according to prognostic
factors related to patient condition (age, comorbidities)
or to the disease itself. Immunologic, cytogenetic and
molecular characteristics of disease at diagnosis provide
major prognostic indications used to tailor therapy. For
instance, Ph-positive ALL, which constitute up to 25%
of adult ALL, with a frequency increasing with age, is
still considered a poor prognosis form, but patients have
significantly benefited from the addition of tyrosinekinase inhibitors to conventional chemotherapy. In
elderly patients in whom intensive chemotherapy and
transplantation is not possible, the prognosis of Phpositive ALL is now better than that of non-Ph ALL,
although overall outcome remains largely poor. A
combination of immunological and genetic/molecular
techniques are now used to gain insight in specific
pathogenetic pathways and will have increasing
therapeutic relevance in the near future. The kinetics of
response to therapy is another important parameter to
predict outcome and determine post-induction
strategies, using conventional (enumeration of blasts
after corticoid treatment of initial chemotherapy) of
more sophisticated (cytometry, molecular biology)
tools. The measurement of minimal residual disease
(MRD) at various timepoints is crucial to determine
patients who may benefit risk-adapted treatments that
should warrant optimal results with as little as possible
nonrelapse mortality. For patients who relapse or have
high-risk features, allogeneic hematopoietic stem-cell
transplantation (HSCT) continues to play an important
role, and alternative sources are increasingly used.
Reduced-intensity conditioning regimens also
provides the possibility to perform HSCT in older or less
fit patients, without excessive toxicity. Finally new
therapeutic options are available to improve the results
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of fist line therapies or to treat relapsed patients (in this
setting, often with the objective of performing HSCT
when a remission can be obtained). New purine
analogues have been proven to be efficient in children.
Monoclonal antibodies which are showing some
benefit as single agents in the relapsed setting are now
used in combination with chemotherapy in newly
diagnosed patients. The molecular identification of new
aberrant pathways in the pathogenesis of ALL allows
the development of new targeted drugs that are currently
in preclinical and clinical phases. It is hoped that
therapeutic outcome in adult ALL will approach that
observed in pediatricALL in a near future.
C6. Prognostic Factors and CLLTreatment
Anca Roxana Lupu
Coltea Clinical Hospital, Bucharest, Romania
CLL is the most important type of leukaemia in
Western Europe accounting for roughly 30% of all
leukaemia.
The individual prognosis of CLL patients is extremely
variable. The disease can run an indolent clinical course
in some patients that does not significantly shorten life
expectancy, while in others progresses rapidly and
aggressively, and survival following diagnosis may be
shorter than 2-3 years.
Cell surface markers such as CD5, CD23, and
CD20 may abnormally expresses in CLL and can be
used for diagnosis and differentiation between CLL and
other LPDs.
Expression of ZAP 70 and CD38 on CLLB cells
indicate a poor disease prognosis, and have been shown
to correlate with IgVH mutational status.
Evaluation of CD38 expression and ZAP 70 can be
performed using immunophenotyping and flow
cytometry.
Physical condition, prognostic risk factors and Rai
or Binet disease stage should be considered when
selecting a treatment plan. Overall survival is emerging
as the primary goal of therapy in routine clinical
practice.
C7. From Normal Bone Marrow to Minimal
Residual Disease: Multicolor Harmonization
Marie-Christine Bene
CHU Nancy, Vandoeuvre-Les-Nancy, France
Abstract not available.
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C8. Standardization of MRD Analysis in CLL in
Clinical Practice
Horia Bumbea

Emergency University Hospital Bucharest
Hematology Department, UMF “Carol Davila”
Bucharest
Background.
Analysis of minimal residual disease (MRD) has an
important impact on survival and relapse risk.
Numerous clinical studies have shown that patients with
MRD had the longest survival, such as analysis of MRD
in CLL entered the routine analysis of clinical trials in
CLL in response to treatment.
Methods of analysis of MRD in CLL. In CLL are
used two methods of MRD analysis: (1) by molecular
biology, gene rearrangement analysis by PCR of IGH
(IGH-PCR), and (2) by flowcytometry, with
multiparametric analysis of specific markers and
clonality, both of peripheral blood and in bone marrow
aspirate. Flowcytometry method, which became the
main method of diagnosis in CLL, entered in routine
analysis MRD in CLL, being used in clinical trials
(CLL8). At the same time, raise the issue of patient pretreatment with Rituximab, which can compromise the
analysis by removing B cells with CD20+ cells.
MRD flow analysis. To obtain a sensitive, specific
and reproducible result, method of analysis needs
standardization. A first analysis was performed on a
standard 4-colors, (Rawstrom, 2007), elaborating the
protocol flow MRD analysis, sensitivity up to 10-4, the
procedure which was included in IWCLL and ESMO
guidelines. Thus, although B cell malignancy in CLL is
defined by the classic CD19 + CD5 + CD23 +, and
clonality proven by analyzing the light chains kappa /
lambda, was shown that the best way is to combine with
the highest sensitivity and specificity in defining
residual CLL clone by combinations
CD20/CD38/CD19/CD5; CD81/CD22/CD19/CD5;
CD43/CD79B/CD19/CD5 and to eliminate aberrant
expression through CD45/CD14/CD19/CD5
sIgλ/sIg/CD19/CD5.
Currently, MRD analysis is trying to be
standardized in protocols for 6 and 8 colors (ongoing
projects by ERIC) or Euroflow protocols, which
recommended a common platform for all
CD19PerCPCy5.5 lymphoproliferative disorders with
all combinations, associated with
FMC7FITC/CD24PE/CD34APC,sIgkFITC/sIglPE/
CD5APC, CD22FITC/CD23PE/CD20APC,
CD103FITC/CD25PE/CD11cAPC, and CD43FITC/
CD79bPE.
Conclusion. Flowcytometry analysis has become a
current method of analysis of MRD in CLL, and
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therefore protocol analysis should be harmonized to be
applied on every type of cytometer and platform used.
C9. Multiparameter Flow Cytometry using Ki67,
BCL2 and BCL6 for the Differential Diagnosis of
Follicular Lymphoma (FL), Burkitt Lymphoma
(BL) and Diffuse Large B Cells Lymphoma
(DLBCL)
Assaf Harb1, Bernard Husson2
1Clinique Sainte Anne-Saint Rémi (Cebiodi),
Bruxelles, Belgique
2Centre Hospitalier Jolimont-Lobbes, Laboratoire
d'Hématologie, Unité CMF,
Haine-Saint-Paul,
Belgique
Follicular lymphoma (FL) and a majority of diffuse
large B cells lymphoma (DLBCL) were derived from B
germinal center (GC) cells. Those lymphoma's were
often associated with recurrent translocations including
BCL2 and /or BCL6 genes.
Using flow cytometry, it's possible to study the
expression of those molecules in association with Ki67,
a marker of proliferation.
When those lymphoma's or a Burkitt Lymphoma
was suspected, a standard flow cytometric approach was
used using a mixture of antibodies including Ki67
FITC, BCL6 PE, CD3 PcP, CD19 PC7, CD10 APC,
CD20 APC-H7, BCL2 HV450 and CD45 HV500. All of
those antibodies were purchased from BD Biosciences.
In a first step, cells were incubated with antibodies to
detect membrane antigens including CD3, CD19,
CD10, CD20 and CD45 antibodies. After a washing
step, the intracellular and intranuclear antigens
including BCL2, BCL6 and Ki67 were added using the
kit « IntraPrep »
from Beckman Coulter for
intracellular staining.
Expression level's of BCL2, BCL6 and proportion
of KI67 positives cells were determined for clonal B
cells and compared with expression of those molecules
by residual normal CD3 T lymphocytes.
The aim of this presentation is to illustrate the pictures
obtained using this approach for nodle hyperplasia, FL,
Burkitt Lymphoma and DLBCL. As illustrated during
the presentation, expression's profiles of those
molecules were differents between those situations.
In conclusion, this association of antibodies help us
to diagnose those pathologies and could be useful to
study minimal residual disease (MRD).
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FLOW CYTOMETRYAND IMAGEANALYSIS
IN BIO-MEDICALRESEARCH
C10. Flow Cytometry - an Indispensable Tool for
Cell Biology Research
Daniela Bratosin1,2
1. National Institute of Biological Science Research and
Development (INCDSB), Romania
2. ″Vasile Goldis″ Western University of Arad, Faculty
of Natural Sciences,Arad, Romania
In the “omics” era, flow cytometry was defined by
Acad. Prof. Emeritus Jean Montreuil as an
indispensable tool for biology research: ”In the near
future, the cytometry with all of his aspects, and mainly
flow cytometry, will accomplish in the fundamental
and applied research of biology and pathology an very
important place, as the place of the leading analytical
methods, such as mass spectrometry and nuclear
magnetic resonance. It will be complementary, because
if these physical methods "see" molecules, flow
cytometry "sees" the cells and enter within these
strongholds, without compromising the exploration of
their wall represented by the cell membrane. Nothing
escapes the sensitive eye of the cytofluorimeter, and I
believe that there are no problems arisen in biology
research, medical and clinical care, who can not find
solution by using flow cytometry”
Flow cytometry is a general method for rapidly
analyzing large numbers of cells individually using
light-scattering, fluorescence, and absorbance
measurements. The power of this method lays both in
the wide range of cellular parameters that can be
determined and in the ability to obtain information on
how these parameters are distributed in the cell
population.
Flow cytometric assays have been developed to
determine both cellular characteristics such as size,
membrane potential, and intracellular pH, and the levels
of cellular components such as DNA, protein, surface
receptors, and calcium. Measurements that reveal the
distribution of these parameters in cell populations are
important for fundamental and applied research of
biology and pathology, and for biotechnology, because
they better describe the population than the average
values obtained from traditional techniques. Normally,
not all cells are in the same metabolic or physiological
state. If one could detect and describe all possible cell
subpopulations, especially in regard to the different
metabolic activity, bioprocess optimization would be
more effective.
Flow cytometry offers the possibility for this type
of specific and detailed analysis of cell populations. In
flow cytometry, single cells or particles pass through a
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laser beam in a directed fluid stream. The interaction of
the cells with the laser beam – their absorption,
scattering, and/or fluorescence-can be monitored for
each individual cell. These data can be correlated with
different cell characteristics and cell components. Thus,
distributed data about a cell population can be obtained
easily.
Flow cytometry was first used in medical sciences
such as oncology (e.g., for diagnosis of cancer,
chromosomal defect diagnosis, etc.) and hematology,
but during the past few years it has also become a
valuable tool in biology, pharmacology, toxicology,
bacteriology, virology, environmental sciences and
bioprocess monitoring, biotechnologies.
Regenerative medicine is an emerging field of
medicine focused on repairing and replacing damaged
cells and tissues. Often, this involves harnessing the
power of stem cells, which can renew themselves and
differentiate into many other cell types. The research
provide the basis for the development of new medical
procedures for the regeneration of muscles, heart
tissues, nerve tissues and cancer in broad range of
human diseases.
Flow cytometry and cell sorting are absolutely
indispensable techniques for the identification and
isolation of stem cells and all the others cells used in
tissue engineering.
The recent success of flow cytometry is based on
commercially available flow cytometry equipment that
is both, robust and versatile. All of that together with
modern data acquisition and interpretation software
have a tremendous success in the development of
various specific staining assays to explore all the
structures and functions of the cells.
C11. Flow Cytometry in the Study of Modulation of
Several Biological Processes in Tumor Cells
Lorelei I. Brasoveanu
Center of Immunology, “Stefan S. Nicolau” Institute of
Virology, RomanianAcademy, Bucharest, Romania
Flow cytometry, also called flow cytofluorometry,
is a technology with ability to provide rapid,
quantitative, multiparameter analyses on single living
(or dead) cells and that has two general applications quantitative analysis and cell separation. This technique
is predominantly used to measure fluorescence intensity
produced by fluorescent-labeled antibodies or ligands
that bind to specific cell-associated molecules. Flow
cytometry can also be used to detect molecules
expressed by cells, the Ca+2 flux, measurement of
intercellular conjugates, or DNA analysis. Flow
cytometry is a semiquantitative, fast, reliable, and
reproducible method that can be preferable to other
methods used to analyze antigen expression, such as
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immunoprecipitation, immunoassays, because
individual cells can be analyzed.
Certain molecules associated to tumor cells could
be involved in cellular interactions that might influence
the aggressivity and metastatic potential of a certain
tumor. The main obstacle against the success of therapy
in many cancers seems to be the impossibility of
eradication of all tumor cells. Increase of replicative
capacity, loss of cell adhesion and angiogenesis process
represent aggravating factors of clinical evolution for
cancer patients. Co-expression of certain cell adhesion
molecules which might be involved in cellular
interactions, changes in adhesivity and cellular
mobility, and proliferation markers by tumor cells,
might influence the aggressivity and metastatic
potential of a certain tumor. Thus, knowing the level of
expression of biomarkers associated to human cancers
and elucidating the mechanisms of programmed cell
death process seem to be of great importance for
malignant transformation, tumour evasion and further,
for anti-cancer therapy. During the last years our studies
focused on the capability of different stimuli to
modulate several biological processes that occur in
human tumors. Among the techniques used to assess the
modifications induced, flow-cytometry proved to be a
reliable and sensible tool.
By use of flow-cytometry live and dead cells could
be discriminated, and also the cellular DNA content
might be measured to reveal distribution of cells within
the major phases of the cell cycle (G0/G1 versus S
versus G2/M), estimate the frequency of apoptotic cells
with fractional DNA content (sub-G1 cells), or disclose
the DNA ploidy (DNA index; DI) of the measured cell
population. It is often desirable to know the DNA
content distribution (histogram) of a particular cell
subpopulation as identified by its surface immunophenotype. In addition, the technology allows the
concurrent analysis of cell surface antigen and DNA
content.
Apoptosis frequently referred to as programmed
cell death, represents a cellular “suicide” mechanism
which keeps the cell number in tissues between normal
limits and allows the elimination of cells presenting
DNA mutations or having an aberrant cell cycle, cells
predisposed to malignant transformation. The chemopreventive efficacy has been associated to enhanced
apoptosis, therefore any therapeutic strategy that
specifically triggers apoptosis in cancer cells could be
more useful for destruction of tumor cells.
The present work describes some applications of
flow-cytometry in the study of the effects of modulation
induced by drugs (e.g. adryamicin, 5-fluorouracyl),
natural compounds that present anti-inflammatory, oxidant, and/or anti-tumoral properties (e.g. curcumin,
resveratrol), and by cytokines (e.g. IFN-gamma, TNF7
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alpha), on DNA progression through cell cycle phases,
apoptotic events, levels of membrane (cell adhesion
molecules) and intracellular antigen expression
(molecules involved in apoptosis, cell proliferation, cell
cycle regulators), or antigen expression through cell
cycle phases, associated to human tumor cells.
Progression through cell cycle phases was estimated by
using PI staining (e.g. BD Cycletest Plus/ DNA Reagent
kit), and apoptosis was assessed by using Annexin
V/FITC and propidium iodide (PI) double staining (e.g.
BD Annexin V:FITC Apoptosis Detection Kit), both
followed by flow-cytometry analysis.
Coordinated expression of more than one antigen or
surface molecule on a given cell can be analyzed using
multicolor staining. The principal application of
polychromatic flow cytometry (PFC) is for
immunophenotyping. This is because the greatest
measurable heterogeneity in cell subpopulations has
been for the immune system. An assay used by us for
blood immunophenotyping in cancer patients involved
BD Multitest 6-color TBNK with BD Trucount tubes,
and FACSCantoII flow-cytometer.
C12. New Developments for Multicolor Flow
Cytometry
Matthias Engele
Heidelberg, Germany
Multicolor flow cytometry rapidly reveals a large
amount of biological information from a single sample.
It often is the only means to adequately identify or
functionally characterize complex populations of
interest within the immune system. Over the past few
years, the number of parameters (and consequently
colors) simultaneously analyzed in typical flow
cytometry experiments has increased. This is enabled by
the availability of high performance instrumentation,
along with advances in biochemistry that have led to
more fluorochrome options. The newest fluorochrome
developments are being presentated that facilitate the
design of multicolor panels and increase the usefulness
of flow cytometry.
C13. MulticolorApplication Setup: Rules and Tips
Antoine Pacheco
Paris, France
Abstract not available.
C14. T and NK Cell : Functional Assay Using Flow
Cytometry
Claude Lambert
Immunology Lab Univ Hospital & Ecole Nationale
Supérieure des Mines;
FRE-CNRS 3312, LPMG; SFR INSERM IFRESIS
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143. Saint-Etienne, France.
T and NK cells are major components of the
Immunity. They are involved in protection again viral
and other intracellular infection and tumor but can also
be responsible of hypersensitivity response. Monitoring
of these cells may be of help in managing the disease and
clinical research. The first exploration of these cells is to
count their global population and subtypes related to
homing / maturation status. But this is not sufficient for
the detection of functional defect or inappropriate
response. Flow cytometry (FCM) provides nice tools to
explore functional performances at individual cell level
and even more taking into account each cell subtypes
reaction. In this review, we shall approach the kinetics
and physical changes of T cells and NK cells during their
activation and effector function that can be reproduced
in vitro.
T cells are physiologically activated through their
antigen specific receptor (TCR) that recognizes the
antigen. This requires processing and presentation of
immunogenic peptides. On the other hand this receptor
can be triggered artificially that can be much convenient
for in vitro testing. The cell engagement and eventual
activation induces changes with firstly the
internalization of the TCR-CD3 complex that impair the
identification mean. The activation depends of initial
conditions such as the amount of TCR on the cell as well
as the relevant peptide-MHC complex on Antigen
presenting cell (APC) surface and their mutual affinity.
All these criteria strongly determine the cell reactivity
under simple but multiple thermodynamic process that
can be mathematically modelised.
A later stage of the activation process, new surface
receptors are induced and then cytokines are produced
that can be used to measure the immune response. FCM
gives the possibility to monitor individual activation
process by measuring membrane changes or
cytoplasmic cytokines artificially trapped into the cell.
The cells may not have all the same potential according
to their initial status.
However, the activation may not lead to a full
clonal proliferation needed to get a strong and
prolonged immunity. Thus activation induced
proliferation must be estimated. Incorporation of
radiolabelled material can be replaced by analyzing the
gradual decline of an initial cell staining that is diluted
after each division. Similar to cytokine production,
cytotoxic markers can be analysed during tumor
induced cytotoxic cell activation.
However, Flow cytometry is not exclusive and
alternative techniques can complete the toolkit for
Immune function analysis such as antigen induced
interferon production or ELISPOT.
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SYMPOSIUM - EuroFlow
S. Analysis of Bone Marrow Maturation Profiles
in HealthyAdults and Myelodysplastic Syndromes
Alberto Orfao, Sergio Matarraz, Vincent van der
Velden*, Juan Flores-Montero, Jeroen te Marvelde*
and Jacques van Dongen*
for the EuroFlow Consortium.
Department of Medicine, Cancer Research Centre,
University of Salamanca, Salamanca (Spain)
* Department of Immunology, Erasmus Medical Center,
Rotterdam (The Netherlands).
Important advances have been reached in recent
years in the understanding of the immunophenotypic
profiles associated with normal versus myelodysplastic
hematopoiesis. This includes both detailed knowledge
about the immunophenotypic patterns associated with
early commitment of CD34+ hematopoietic progenitors
and precursor cells (HPC) into the different myeloid and
lymphoid lineages and detailed characterization of the
phenotypic profiles of maturing neutrophils,
monocytes, erythroid precursors, mast cells, dendritic
cells and basophils, B and T lymphoid cells, among
other normal and altered cell populations, in
normal/reactive bone marrow vs myelodysplastic
syndromes (MDS).
Accordingly, at present it is well-established that in
normal bone marrow, early CD34+HPC co-express the
CD13, CD33 and CD117 markers in addition to
HLADR, the CD13 and CD33 markers being retained
longer during myeloid (but not lymphoid) maturation;
commitment to the neutrophil lineage is associated at
the earliest stages with up-regulation of CD13
expression and positivity for CyMPO, followed by
CD15/CD65 and later on also CD64 expression
associated to sequential loss of CD34 and HLADR in
the myeloblast-promyelocyte transition, and of CD117
at the promyelocyte stage. Conversely, commitment to
the monocytic lineage is associated with early upregulation of CD64, followed by CD36, CD14 and
finally CD300e; in contrast to neutrophil precursors,
monocytic precursors retain HLADR expression while
loosing CD34 and CD117. CD36 may be currently
considered as the most sensitive marker for the
identification of erythroid-committed CD34+ HPC;
then, these cells sequentially up-regulate the expression
of CD105, acquire high amounts of CD71 and downregulate CD105; expression of CD117 is lost at the
earliest stages (CD36+/CD105+ precursors) in parallel
to HLADR, CD45, CD33 and CD13. Noteworthy, the
CD34+/CD36+ phenotype is also shared by normal
plasmacytoid dendritic cell (pDC) precursors; however,
in contrast to erythroid precursors, pDC precursors also
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show increasingly higher expression of CD123 and they
are HLADRhi. Basophil precursors share also high
reactivity for CD123, but in contrast to pDC precursors,
they show low levels of expression of HLADR and
positivity for CD203c and CyTryptase. These two later
features are shared by both basophil and mast cell
precursors; however, in contrast to the former, mast cell
precursor display uniquely high amounts of CD117 and
lower reactivity for CD123.
In parallel to this information about the specific
immunophenotypic features of early precursors
committed into the different myeloid lineages
increasingly detailed knowledge has also accumulated
in recent years about the immunophenotypic profiles of
more mature cells and the alterations associated with
dysplastic hematopoiesis in patients with MDS.
Although currently, immunophenotyping is not
routinely used for the diagnosis of MDS, both its
diagnostic and prognostic value have been recurrently
demonstrated in MDS by multiple research groups.
Overall, these studies show the existence of multiple
distinct phenotypic alterations of BM cells in MDS
patients, which vary in number, subtype and specificity.
In general, these alterations reflect an altered relative
distribution of different cell compartments and
maturation stages, in association or not with aberrant
immunophenotypes. In contrast to what is frequently
observed in lymphoid neoplasias, in which the
leukaemia-associated immunophenotypes (LAIP) most
frequently reflect the underlying genetic abnormalities,
the immunophenotypic alterations of MDS most likely
reflect also the cytokine storm and the impact of the
bone marrow microenvironment on the hematopoiesis,
in an attempt to stimulate the production of myeloid
cells required for patient survival (e.g. erythrocytes and
neutrophils). Consequently, several phenotypic
alterations observed in MDS patients can be also found
in other conditions associated with bone marrow stress
(e.g. administration of growth factors), carential and
toxic cytopenias and other reactive processes.
Relatively frequent immunophenotypic alterations
include: i) increased numbers of CD34 HPC and
myeloid committed CD34 precursors, usually in
association with decreased numbers of CD34+/CD10+
B-lymphoid precursors; ii) hypogranulated myeloid
cells; iii) asynchronous expression of antigens
associated with maturation to the neutrophil, monocytic
and/or erythroid lineage, and; iv) aberrant expression of
lymphoid-associated markers on granulomonocytic
precursors. In turn, aberrant phenotypes recurrently
found among CD34+ HPC in MDS include altered
expression of CD11b and CD15, absence of CD13,
CD33 and/or HLADR, aberrant expression of the CD5,
CD7, CD19 and/or CD56 lymphoid-associated
markers, over-expression of CD34 and abnormally
9
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decreased reactivity for CD45, CD38 and CD34,
together with an altered distribution of CD34+ HPC
committed into the distinct myeloid lineages.
Nowadays, it is generally considered that due to the
great heterogeneity of MDS, most probably there will be
no single MDS-associated phenotypic alteration that
may contribute to distinguish MDS cells from
normal/reactive BM. By contrast, systematic analysis of
a relatively broad panel of markers devoted to the
identification of phenotypic alterations involving
distinct BM cell lineages and maturation-associated cell
compartments, will most probably contribute to the
identification of complex aberrant immunophenotypic
profiles in virtually every MDS case. In addition, the
number of phenotypic alterations, their degree of
specificity and overall deviation from normal cells, are
closely associated with the distinct WHO and
IPSS/WPSS diagnostic and prognostic subtypes of
MDS, and thus also patient outcome. In fact, in the last
decade several immunophenotypic scoring systems
have been proposed which had proven to be of great
diagnostic and prognostic utility.
Despite all the above, in routine diagnostic practice,
the clinical utility of immunophenotyping in MDS,
remains rather limited. This is probably due to the great
complexity and heterogeneity of the altered
immunophenotypic profiles found in MDS, which
typically involve the study of multiple distinct cell
compartments including at least CD34+ HPC, maturing
neutrophils, monocytic cells and nucleated red cell
precursors. Because of this, relatively large multicolour panels of reagents are typically required for the
detection of MDS-associated immunophenotypic
profiles and the differential diagnosis with distinct
neoplastic and non-neoplastic conditions, which has
hampered its routine implementation and also efficient
standardization.
In order to facilitate implementation of immunophenotyping in routine diagnosis of MDS, several
initiatives are currently undergoing from which the
ELN (European Leukemia Net) and the EuroFlow are
probably the most relevant. While the MDS working
group of the ELN has searched for consensus on
currently used panels and techniques, the EuroFlow has
developed an increasingly high number of new tools for
comprehensive and innovative standardization of
immunophenotyping of MDS. This includes: i) a new
validated panel of maturation-oriented 8-color antibody
combinations per hematopoietic cell lineage, ii)
innovative software tools to dissect and compare
normal/reactive versus MDS-associated maturationassociated immunophenotypic profiles and iii) standard
operating procedures for instrument setup and
monitoring, fluorochrome selection and fluorescence
compensation, sample preparation and staining and data
10
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acquisition.
All the above, together with the extended
availability in recent years of new digital three-laser
instruments capable of simultaneously measuring eight
or more distinct fluorescence emissions with an
increased speed of analysis of tens of thousands of cells
per second suggest that in the near future, flow
cytometry immunophenotyping will significantly
increase its impact in routine diagnostic practice for the
diagnosis, classification and monitoring of MDS.
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POSTERS
I. Bio-medical Research Section
P1 Biocompatibility of Carbon-Iron Based
Nanoparticles Assessment by Flow Citometry
Using Human Red Blood Cells
Bratosin D.1,2, Rugina A.1, Gheorghe A-M.1, Ciotec
A.L.1, Dumitrache F.3, Fleaca C.3, Alexandrescu
R.3, Luculescu C.3, Florescu L.3, Voicu I.3 ,
Morjan I3.
1National Institute for Biological Science Research
& Development, Romania
2 ”Vasile Goldis” Western University of Arad,
Faculty of Natural Sciences, Romania
3National Institute for Laser Plasma and Radiation
Physics, Romania
The use of nanoparticles for biological and
medical applications has rapidly increased and the
potential for human and ecological toxicity is a
growing area of investigation. Nanotoxicology is
an emerging discipline, a gap between the
nanomaterials safety evaluation and the
nanotechnology development that produces new
nanomaterials, new applications and new products.
Nanotoxicology relies on many analytical methods
for the characterization of nanomaterials as well as
on their impact on in vitro and in vivo functions.
Turbostratic Carbon, F, N and S doped C and
Fe/ Fe3C core-C shell nanoparticles where
produced by laser pyrolysis and tested in contact
with human red blood cells (RBCs). The
biocompatibility was evaluated by temporal
evolution and cellular dynamics of RBCs in contact
with physiological buffer saline nanoparticles
dispersion. The nanoparticles were analyzed using
TEM, SAED, XRD and EDX. In the case of Febased samples magnetic analysis were performed
and the sample with the highest saturation
magnetisation value (120 emu/g) was selected. The
nanoparticles agglomeration level in water based
dispersions was evaluated by DLS. Only
dispersions with stable values during DLS
measurements and dynamic diameter less than 200
nm were selected for biocompatible tests.
For assessing cytotoxicity of nanoparticles we
developed a new experimental cell system based on
the use of RBCs which are directly exposed to
12
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different concentrations of nanoparticles and we
have evaluated the toxic effects after 3 and 24h
incubation endpoints for morphological changes
(FSC/SSC), apoptosis/necrosis analysis (FITCannexin-V labeling/PI) and viability (using
calcein-AM method) by flow cytometric analysis.
Flow cytometric analysis of RBCs viability and cell
death discrimination (erythroptosis) could provide
a rapid and accurate analytical tool for evaluating in
vitro the biological responses against
nanoparticles. Our results show a good
compatibility in the cases of Fe-C and turbostratic
C nanoparticles.
P2. Flow Cytometric Analysis of Heavy Metals
Action on Fish Nucleated Erythrocytes – Based
Bioassays for Assesment of Pollution and Safety
of Fresh Fish Products
Aurelia Covaci 1, V. Turcus1 , Daniela Bratosin 1,2
1″Vasile Goldis″ Western University of Arad,
Faculty of Natural Sciences,Arad, Romania
2National Institute for Biological Science Research
& Development, Bucharest, Romania.
Organisms react to environmental pollutants
by disturbance of living processes at subcellular
levels resulting in cells death. To understand the
mechanisms underlying the process of cell death by
heavy metals action, we measured by flow
cytometry the oxygen species (ROS) generation
correlated with apoptosis/necrosis determination
by light scattering properties, annexin V-FITC and
propidium iodide double - labeling and cell
viability using calcein-AM.
The results we obtained show that the death of
nucleated red blood cells mediated by heavy metals
is an apoptotic phenomenon which is preceded by
an accelerated production of reactive oxygen
species. The present results demonstrate that the
different methods used to detect apoptosis,
especially on the basis of oxidative stress
assessment and the use of fish nucleated
erythrocytes “in vitro” can be good tools for
ecotoxicological evaluation of the presence of
pollutants, heavy metals in particularly, and in
identifying environmental stress.
Acknowledgements. This work was supported by
Structural Funds POSDRU/CPP107/DMI
1.5/S/77082 “Burse doctorale de pregatire
ecoeconomica si bioeconomica complexa pentru
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siguranta si securitatea alimentelor si furajelor din
ecosisteme antropice”
P3. hADSCs Adipogenic Differentiation
Potential in 3D Culture Systems
Bianca Galateanu, Sorina Dinescu, Valentina
Mitran, Oana Andreea Calciu, Patricia Neacsu,
Rebeca Gustin, Anisoara Cimpean si Marieta
Costache
University of Bucharest, Department of Biochistry
and Molecular Biology, Bucharest, Romania
Introduction: A promising solution for soft
tissue reconstruction is tissue engineering based on
the adipogenic differentiation of human adipose
derived stem cells (hADSC) embedded in 3D
implantable scaffolds. The late advances in
materials chemistry, fabrication and processing
technologies have led to design 3D cell culture
matrices which reproduce the geometry and
signaling environment of natural extracellular
matrix.
The aim of this study was to compare the
adipogenic potential of hADSCs in three different
implantable matrices. The biocompatibility of
these 3D culture systems was previously evaluated
in terms of morphology and viability.
Materials and methods: hADSCs were
isolated from human subcutaneous lipoaspirates by
enzymatic digestion and cultured in Dulbecco
Modified Eagle Medium (DMEM) supplemented
with 10% Fetal Bovine Serum (FBS) at 370 C in a
humidified atmosphere of 5% CO2. Three culture
systems were used in this study: i) a thin layer
alginate hydrogel (Alg-H), ii) a collagen hydrogel
(Coll-H) and iii) a collagen-sericin hydrogel (CollSer-H). In the first case, 7x105 cells/ml were
embedded in 1.5% sodium alginate solution and the
natural polymer was reticulated by the diffusion of
calcium gluconate through a sterile filter paper. In
the case of the collagen based hydrogels, 2.5 x 104
cells were seeded on its surface and allowed to
populate the structures.
All the 3D cell-matrices systems were
evaluated in therms of morphology by Scanning
Electron Microscopy (SEM) at 2 and 7 days of
culture. The cellular viability was estimated at the
same time intervals by flow cytometric analysis
(Beckman Coulter, FC500 Cytometer) of the cells
recovered from hydrogels and double labelled with
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Live&Dead kit.
The adipogenic differentiation potential of
hADSCs cultured in all three matrices tested was
evaluated in terms of lipid dropplets accumulation
and specific adipogenic markers expression. At
3,7,10,14 and 21 days post adipogenic induction,
Oil Red O staining was performed followed by
contrast phase microscopy evaluation of the
culture. Perilipin expression was estimated using
flow cytometry technique at the same time intervals
and in all hydrogels.
Results and Discussions: SEM analysis revealed
that cells embedded in Alg-H do not attach to the
matrix structure, although they display a
proliferative potential. hADSCs seeded on top of
both collagen based hydrogels (Coll-H and CollSer-H) populated the deeper layers of the structure
and did proliferate. In addition, the micrographs
showed that in contrast with Agl-H system, in this
case cells attached to collagen fibers, prooving that
collagen mimics better the natural microenvironment. Live&Dead flow cytometric
evaluation of cellular viability revealed that all
three matrices promote cell survival and
proliferation.
The evaluation of intracitoplasmatic lipid
dropplet accumulation showed that all the
hydrogels allowed hADSCs adipogenic
differentiation. Cells embedded in Alg-H
commited adipogenesis faster than cells embedded
in collagen based matrices. As a consequence of
this fact, these cells stopped their proliferation
earlier and the amount of the differentiated cells
was significantly lower than in the other two
systems. This observation was confirmed by flow
cytometric detection of perilipin expression. In
addition, a higher expression of perilipin was
detected in Coll-Ser-H than in Coll-H, suggesting
that the first scaffold better supports adipogenesis.
Conclusions and Perspectives: All analysed
hydrogels were biocompatible with hADSC cell
culture, but collagen based matrices better
reproduced the natural environment of the cells.
Although all matrices allowed the adipogenic
differentiation, the highest level of adipogenic
marker expression was displayed by hADSCs in
Coll-Ser-H system.
In conclusion, our studies revealed that CollSer-H is the most suitable scaffold for further in
vivo studies on murine models.
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P4. Flow Cytometry – Based Detection of
Apoptosis through ER Stress in Drug-Induced
Gingival Overgrowth
Ancuta Goriuc1, Eugen Carasevici1,
Marcel Costuleanu2
1Laboratory of Molecular Biology, Regional
Oncology Institute Iasi, Romania
2Department of General and oro-maxillo-facial
pathology, Faculty of Dentistry, University of
Medicine and Pharmacy „Gr. T. Popa” Iasi,
Romania
Introduction: Accumulation of misfolded
proteins and alterations in Ca2+ homeostasis in the
endoplasmic reticulum (ER) causes ER stress and
leads to cell death. However, the signal
transduction events that connect ER stress to cell
death pathways are incompletely understood,
especially in fibroblasts from patients with gingival
hypertrophy.
Materials and Methods: Gingival fibroblasts
were achieved from 6 weeks old-male rats, 150-170
g body weight, from gingival explants, and grown
up in specific culture medium, with and without
cyclosporine A (CsA) treatment (1μg/ml),
nifedipine (3mM) and phenytoin (2.5mM). The
control group received no treatment. We aimed the
involvement of ER in the apoptosis of normal
fibroblasts and as well as of those treated with CsA,
nifedipine and phenytoin. As technique we used
flow cytometry (FACS) and calcein-AM (C-AM)
as the marker for the mitochondrial permeability
transition pore (MPTP) opening. As inductor of
apoptosis we used ciclopiazonic acid (ACP).
Ciclopiazonic acid is considered one inducer of
apoptosis through the RE stress. Previous studies
shown the first effect of ACP is inducing apoptosis
in insulin cells, followed by a subsequent
adaptation of the cells. ACP in considered by some
authors responsible for inhibition of apoptosis
throught altering Bcl-2 family proteins.
Results and discussion: FACS images and
statistical analysis showed differences between
normal fibroblasts and those treated with CsA,
nifedipine and phenytoin in culture under
ciclopiazonic acid action
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Conclusions: Flow cytometry is a current and
important technique for highlighting gingival
fibroblasts apoptosis. Induction of ER stress with
ciclopiazonic acid in normal fibroblasts had no
statistically significant effects on MPTP opening.
In fibroblasts treated with CsA, nifedipine and
phenytoin, ciclopiazonic acid reduced
mitochondrial calcein, suggesting the opening of
mitochondrial permeability transition pore as a
result of endoplasmic reticulum stress.
P5. Lysozyme Amyloid Fibrils Induce Apoptosis
on Renal LLC-PK1 Cells
A. Filippi1, K. Siposova2, A. Nedelcu1, C.
Ursaciuc3, M. Surcel3, A. Antosova2, Z. Gazova2,a,
M.M. Mocanu1, a
1“Carol Davila“ University of Medicine and
Pharmacy, Faculty of Medicine, Department of
Biophysics, Bd. Eroilor Sanitari 8, 050474
Bucharest, Romania
2Institute of Experimental Physics, Department of
Biophysics, Slovak Academy of Sciences,
Watsonova 47, 040 01 Kosice, Slovakia
3"Victor Babeş" National Institute of Pathology,
Department of Immunology, Splaiul Independenţei
99 – 101, 050096 Bucharest, Romania.
a Corresponding authors, e-mail:
mmocanu@umf.ro, gazova@saske.sk
Introduction: Lysozyme amyloid fibrils
(LAF) are involved in hereditary non-neuropathic
systemic amyloidosis, an often fatal autosomal
dominant disease which involves a systemic
amyloid deposition, most affected being the
kidneys, heart and liver. The aim of this study was
the assessment of LAF's effects on renal cell
apoptosis.
Materials and methods: LLC-PK1 renal cells
were treated with 10 and 100 μg/ml LAF prepared
in buffers with different pH, 2.7 and 6.0 pH. After
24h incubation in LAF, at 37°, 5% CO2 in
humidified atmosphere the cells were stained with
Annexin V FITC and 7AAD and within one hour
the binding was measured by flow cytometry (BD
FACSCalibur). For measurements were evaluated
10000 events.
Results: The LAF treated cells showed an
increased staining with both Annexin V FITC and
7AAD, consisting with late apoptosis. LLC-PK1
cells treated with 10 and 100 μg/ml LAF prepared

DOCUMENTA HAEMATOLOGICA
Vol. XXVII, Nr. 1-2, 2012

in buffer with pH 2.7 displayed five times and
respectively, approximately 10 times more
apoptotic cells, compared to control cells. At the
same time 100 μg/ml LAF prepared in buffer with
pH 6.0 induced late apoptosis in LLC-PK1 renal
cells about tree times more than in the control
samples. Lower concentration of LAF prepared in
6.0 pH buffer does not influence significantly the
late apoptosis in LLC-PK1 cells.
Conclusions: Our findings indicate that the
treatment with LAF promotes apoptosis on LLCPK1 cells in a dose dependent manner, this action
being augmented by the preparation of LAF in a
lower pH.
P6. Biocompatibility Evaluation of Putative
Magnetic Drug Carriers by Flow Citometry
Mariana Carmen Chifiriuc2, Alexandru Mihai
Grumezescu1, Ecaterina Andronescu1, Crina
Saviuc2, Anton Ficai1, Coralia Bleotu3,2,
Veronica Lazar2
1 Faculty of Applied Chemistry and Materials
Science, Politechnica University of Bucharest,
Romania
2 Faculty of Biology, University of Bucharest,
Bucharest, Romania
3 Stefan S. Nicolau Institute of Virology,
Bucharest, Romania
Introduction. There is an increased interest to
develop new hybrid structures and magnetic fluids
with tailored textural and adsorption–desorption
properties for controlled drug release, especially by
using natural carbohydrate polymers due to their
biocompatibility and biodegradability. The aim of
this study was the synthesis, characterization and
the assessment of the appropriate use of these new
materials as biocompatible solutions for designing
less expensive and easily available magnetic
scaffold with further potential applications as drug
delivery system, proved by a cytotoxicity assay and
a cell cycle analysis.
Methods. Magnetic iron oxide particles were
prepared by wet chemical precipitation from
aqueous iron salt solutions by means of alkaline
media like NH3. Chitosan (CS) and carboxymethylcellulose (CMC) or silica network were
used to improve the biocompatibility and stability
of magnetic carriers. The obtained materials were
characterized by SEM, XRD and FT-IR.
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Quantitative testing of the antimicrobial activity of
antibiotics loaded into magnetic material and the
establishment of MIC was determined by
microdilution technique in liquid medium.
Cytotoxicity assay was performed by using Trypan
blue staining method and cell cycle influence
induced by treatment with new hybrid structures or
magnetic system was evaluated using flow
citometry.
Results. The antimicrobial susceptibility assay
of bacterial reference strain to antibiotics alone as
well as to the antibiotics loaded on magnetic
scaffold demonstrated that proposed delivery
system maintain the antibiotics in active form, as
proved by low MIC values obtained in the case
when the magnetic scaffold drug delivery system
was used. Treatment for 24 h with CS/Fe3O4/CMC
hybrid material did not affect HCT8 cells. The
CMC/Fe3O4 materials slightly increased G1,
while Fe3O4/SiO2 the G2 phase, but in acceptable
limits. Instead, the number of dead cells in the case
of Fe3O4/SiO2 has been over the admitted limit
(5.4%), the apoptosis appearance being suggested
by trypan blue staining and proved by cell cycle
analysis, which indicated a subG0 peak in the left
side of G1 peak.
Conclusion. Our study proved that the
obtained hybrid structures and magnetic scaffold
could be used as delivery and/or controlled release
systems for various classes of commonly used
antibiotics, presenting the great advantages of low
cost, biodegradability and low cytotoxicity. The
flow cytometry is an useful technique for the
accurate and rapid selection of the new materials,
with potential biological applications.
P7. Flow Cytometric Analyses in Cell Therapy
for New Strategies in Cartilage Diseases
A-M. Gheorghe1, A. Rugina1, A.L. Ciotec1, M.
A-M. Gheorghe1, A. Rugina1, A.L. Ciotec1, M.
Lungu1, L. Calu, L. Stan1, N. Efimov1, I. Oprita1,
C. Iordachel1, M. Sidoroff1, D. Bratosin1,2
1 National Institute of Biological Science Research
and Development (INCDSB, Romania
2 ″Vasile Goldis″ Western University of Arad,
Faculty of Natural Sciences,Arad, Romania
Arthritis, osteoarthritis and other degenerative
diseases characterized by cartilage deterioration
are the most prevalent chronic health disorders.
15
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Despite their major socioeconomic impact there is
still no satisfactory treatment. Autologous
chondrocyte transplantation was the first
application of cell therapy to orthopaedic surgery,
based on ex vivo colonization of biodegradable
polymer matrices that are subsequently
transplanted to the large site. Tissue engineering as
a treatment for osteoarthritis is even more
challenging and cellular component quality plays a
crucial role (stem cells and chondrocytes). This
requires well-defined and efficient protocols for
directing the differentiation of stem cells into the
chondrogenic lineage, followed by their selective
purification and proliferation in vitro.
Development of defined culture milieu for
directing the chondrogenic differentiation of stem
cells in vitro is also an important research direction.
The aim of our study was to investigate and
compare by flow cytometric methods, cell
proliferation, morphological changes, cellular
viability and apoptosis of human chondrocytes,
cultured ex vivo for cartilage tissue-engineering
applications and characterization of stem cells for
surface antigen.
Flow cytometric analyses were performed on a
FACScan cytometer using Pro CellQuest software
for acquisition and analysis. Cell suspension in
isotonic PBS buffer pH 7.4, osmolality 320-330
mosmol kg-1 were gated for the light scatter
channels on linear gains, and the fluorescence
channels were set on a logarithmic scale with a
minimum of 10,000 cells analyzed in each
condition.
Cell viability assessment was studied by
Calcein-Am test (5 μM final), cell death was
determined using an Annexin-V-FITC/PI apoptosis
kit and cell proliferation by PKH-26 labelling.
Flow cytometric analysis for stem cells was
performed to characterize the surface antigen
expression of CD34, CD45, CD73, CD90, CD105,
CD 133 (positive and negative markers of hMSC
identification) by immunostaining with
monoclonal antibody FITC and PE-labeled.
All studies were performed at least three times,
with three replicates each time. In all cases flow
cytometric analysis of cellular components was
essential.
Our results show that flow cytometric analysis
of cells provide a rapid and accurate analytical tool
in order to determine structure/function
16
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relationships and characterize stem cells and
chondrocytes for cell therapy and biomaterials for
reconstructive clinical procedures in cartilage
disorders.
Acknowledgements. This work was supported by
Structural Funds POSCCE-A2-O2.1.2:
OPERATIONAL PROGRAMME “INCREASE
OF ECONOMIC COMPETITIVENESS” Priority
axis 2 –Research, Technological Development and
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Complex research projects fostering the
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Nr. Project SMIS-CSNR: 12449, Financing
contract nr. 204/20.07.2010, "Biotechnological
center for cell therapy and regenerative medicine
based on stem cells and apoptosis modulators"BIOREGMED.
P8. Comparative Analysis of Growth Curve for
Pseudomonas fluorescens Cultivated on Petrol
and n-hexadecan Using Classical Analysis
Techniques and Flow Cytometry
Luminita Marutescu, Robertina Ionescu, AnaMaria Tanase, Tatiana Vassu, Ileana Stoica,
Veronica Lazar
Faculty of Biology, Bucharest University, Romania
Study objective was to determinate the
influence of concentration gradient of n-hexadecan
and petrol on growth curve of Pseudomonas
fluorescens baterial strain using classical analytical
methods and flow cytometry technique.
Materials and methods. P. fluorescens
baterial strain isolated from soil polluted with
petrol, from an area located near a petrol extraction
site in Berca village, Buzau county was cultivated
in Mineral Salin Medium (MSM) supplimented
with with a concentration of 1%, 2%, 4%, 6%, 15%
(v/v) n-hexadecan / petrol, compounds used a
single source for carbon and energy. All
experiments were carried out in duplicate and as
control, Mineral Salin Medium (MSM) with
alcani/petrol (1%, 2%, 4%, 6%, 15%) without
bacterial inocul was used. The growth curve for the
baterial culture was determined by establishing the
number of colony forming units (CFU/ml). In this
respect, decimal serial dilutions from cultures
obtained after 24h, 48h, 96h, 8 days, 14 days and
23 days were carried out followed by inoculation of
100μl in Petri dishes with Luria Bertani (LB)
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medium and incubation at 280C for 48 hours.
During similar time intervals, the density of
cultures obtained was determined spectophotometric and by flow cytometry using
propidium iodide and acridine orange as indicators
of baterial viability and metabolic activity.
Results. Compared analysis of the growth
curve obtained by determining the CFU/ml and by
measuring the flourescence using flow cytometry
has demonstrrated that P. fluorescens cells grown in
the presence of petrol as unique source of C have
entered more rapidly in growth logaritmic phase
than the cells cultivated in the presence of nhexadecan, result that can be explained by the
origin of the strain that is presenting the enzymatic
equipment necessary for the metabolism of petrol.
The analysis regarding the viability of baterial cells
assessed by flow cytometry technique using
propidium iodide as a indicator have shown that the
integrity of the plasmatic membrane was not
affected in the presence of different concentrations
of alcani or petrol. After 8 days from cultivation
cellular agregates were observed for alacani and
petrol concentrations of 6 and 15%.
Conclusions. The results obtained suggest the
possibility of application of flow cytometry
techniques to characterise microbial growth
processes in polluted ecosystems.
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number of cell functions by using a great variety of
biochemically specific, non-toxic and fluorescent
molecules in conditions close to the in vivo status in
short-term exposures to high levels of light.
Flow cytometric analyses of C. vulgaris cells
were performed in a Cytomic FC 500 machine
(Beckman Coulter, Inc., USA) equipped with an
argon-ion excitation laser (488 nm), detectors of
forward (FS) and side (SS) light scatter and
fluorescence detectors.
For each analyzed
parameter, data were recorded in a logarithmic
scale and results were expressed as mean values
obtained from histograms in arbitrary units.
Fluorescence of chlorophyll a (>645 nm) was used
as a FCM gate to exclude non-microalgal particles.
At least 100,000 cells per culture were analyzed.
Our results show that microalgae are ideally
suited to flow cytometric analysis and can be used
and detected by flow cytometry to provide
information about the physiological status of algal
cells in response to toxicants
Acknowledgements.This work was supported
by Structural Funds POSDRU/CPP107/DMI
1.5/S/77082” “Burse doctorale de pregatire
ecoeconomica si bioeconomica complexa pentru
siguranta si securitatea alimentelor si furajelor din
ecosisteme antropice”

P9. Flow Cytometric Assessment of Chlorella
CellsAlterations under Stress Conditions
Marian Petrescu1, Violeta Turcus1,
Daniela Bratosin1,2
1 ″Vasile Goldis″ Western University of Arad,
Faculty of Natural Sciences,Arad, Romania
2 National Institute for Biological Science
Research & Development, Bucharest, Romania

P10. Flow Cytometric Assessment of in vitro
Antioxidant Effect of Trigonella foenumgraecum SeedAqueous Extract
Marian Petrescu1, Violeta Turcus1,
Daniela Bratosin1,2
1 ″Vasile Goldis″ Western University of Arad,
Faculty of Natural Sciences,Arad, Romania
2National Institute for Biological Science Research
& Development, Bucharest, Romania

Among all organisms in aquatic ecosystems,
microalgae are key targets in pollution cases, for
two basic reasons: their eco-physiological
similarities with terrestrial plants (the potential
sensitivity of the same metabolic processes) and
their role as primary producers (any change in the
proliferation of the primary producers could
provoke a global alteration in the equilibrium of the
aquatic ecosystems. These characteristics support
the use of the freshwater microalgae in laboratory
toxicological assays. In relation to this point, flow
cytometry allows the rapid determination of a high

Oxidative stress is involved in the development
and progression of diabetic nephropathy (DN).
Because Trigonella foenum graecum has been
reported to have antidiabetic and antioxidative
effects in vivo, to verify these results we analysed
by flow cytometry this antioxidative properties of
aqueous extract of Trigonella foenum-graecum
seed on fibroblasts subjected to oxidative stress
induced by hydrogen peroxide. To detect oxidative
stress we applied DCF assay, a method that
measure the levels of intracellular reactive oxigen
species (ROS). Basically, cells are incubated with
17
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the profluorescent, lipophilic H2-DCF-DA
(dihydrodichlorofluorescein diacetate) which can
diffuse through the cell membrane. Inside, the
acetate groups are cleaved by cellular esterases so
the resulting H2-DCF cannot leave the cells.
Reaction with ROS, primarily hydrogen peroxide
(H2O2), results in the fluorescent molecule DCF
(max. emission ~ 530 nm), so that DCF
fluorescence can be used as a measure for
intracellular ROS levels. Flow cytometric analyses
were performed on a FACScan cytometer using Pro
CellQuest software for acquisition and analysis.
Cell suspension in isotonic PBS buffer pH 7.4,
osmolality 320-330 mosmol kg-1 were gated for
the light scatter channels on linear gains, and the
fluorescence channels were set on a logarithmic
scale with a minimum of 10,000 cells analyzed in
each condition.
Our results show that aqueous extract of
Trigonella foenum-graecum seed has a strong
antioxidant activity, confirming the data obtained
in vivo. Measurement of reactive oxigen species is
extremely difficult, because of the short lifetime of
theses species and methods such as electron spin
resonance and spin trapping are complicated and
provide average values that can skew results when
heterogeneous populations are being studied, while
ROS assessment by flow cytometry has the
advantage of a powerful technique to rapidly and
simultaneously analyze several parameters for a
large numbers of cells.
P11. Modulation of Apoptosis and Proliferation
Through cell Cycle Phases in Breast Cancer Cell
Lines
Mirela Mihaila, Camelia Hotnog, Dan Hotnog,
Marinela Bostan, Lorelei I. Brasoveanu
Center of Immunology, “Stefan S. Nicolau”
Institute of Virology, Romanian Academy,
Bucharest, Romania
Breast cancers represent some malignancies
with high incidence and mortality throughout
women, their etiology involving many genetic,
immunological and biochemical factors. The main
obstacle against the success of therapy in many
cancers seems to be the impossibility of eradication
of all tumor cells. Apoptosis represents a cellular
“suicide” mechanism which keeps the cell number
in tissues between normal limits and allows the
18
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elimination of cells presenting DNA mutations or
having an aberrant cell cycle, cells predisposed to
malignant transformation. The chemo-preventive
efficacy has been associated to enhanced apoptosis,
therefore any therapeutic strategy that specifically
triggers apoptosis in cancer cells could be more
useful for destruction of tumor cells. The present
study focused on the potential influence of
oncolitical treatment (doxorubicin/ adriamycin ADR) in the presence or absence of natural
compounds that present anti-inflammatory, oxidant, -tumoral and -angiogenic properties. (such
as quercetin, resveratrol) on human breast tumor
cell lines (MCF-7, SK-BR-3, MDA-MB-231).
Sensibility of tumor cells to different
concentrations of ADR and/or natural compounds
for various periods of time was evaluated by
cytotoxicity assays. The xCELLigence System
utilizing RTCA DP Instrument has been used to
assess compound-mediated cytotoxicity in order to
monitor viability/toxicity continuously to pinpoint
the optimal time points and concentrations for
conducting endpoint assays, in addition to MTT
method. Effects of modulation induced by ADR or
associated treatments were studied by evaluation of
progression through cell cycle, percentages of
apoptotic cells and antigen expression of associated
molecules (P53, Bcl-2, Ki-67). Apoptosis was
analyzed using Annexin V/FITC and propidium
iodide (PI) double staining (BD Annexin V:FITC
Apoptosis Detection Kit), while progression
through cell cycle phases was estimated by using PI
staining (BD Cycletest Plus/DNA Reagent kit),
both followed by flow-cytometry analysis using
BD FACScan or BD FACS CantoII flowcytometers. New therapeutic approaches could be
more useful for destruction of tumor cells and
renewal of the cellular pathways that lead directly
to apoptosis, contributing to the immunotherapeutic management of cancer.
P12. Ganoderma lucidum Enhances the Tumor
Cells Sensitivity to Chemotherapy
Marinela Bostan, Mirela Mihaila, Camelia
Hotnog, Georgiana Gabriela Matei, Lorelei Irina
Brasoveanu
Center of Immunology, “Stefan S. Nicolau”
Institute of Virology, Bucharest, Romania
Malignant lesions arising in the pharynx, are
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mainly asymptomatic initially, are aggressive, and
frequently invade and migrate to distant organs,
making them difficult to treat. The survival rate for
pharynx cancer has increased only moderately in
the past decades. Also, despite the substantial
progress in molecular and cellular biology over the
last years, the prognosis of pharynx cancer has not
significantly improved. Current treatment for
pharynx cancer uses a chemotherapeutic agent Cisplatin- which induces some toxic effects at the
renal and bone morrow levels. However, it's
possible that efficacy of cisplatin could be greatly
increased in combination with natural compounds.
Ganoderma lucidum (Reishi), an oriental medical
mushroom, has recently received considerable
attention from the health care and cancer research
communities. The effects of G. lucidum appear to
be due to the presence of numerous biologically
active compounds in its composition, such as
polysaccharides, triterpenes and immunomodulators. However, the mechanisms responsible
for the effects induced by treatment with G.
lucidum in cancer cells remain to be elucidated.
In this study, we investigated in vitro the effects
of G. lucidum on cell proliferation, and apoptosis of
FaDu human pharynx carcinoma cells treated or
not with cisplatin. Cells were treated with various
concentrations of G. lucidum in the presence or
absence of the cisplatin and CellTiter 96 NonRadioactive Cell Proliferation assays were then
performed to evaluate the effect of treatment on
growth of FaDu cells. The cell cycle phase
distribution, apoptosis process and expression of
molecular markers (e.g. p21, Bax) in human
pharynx carcinoma cells were assessed by flow
cytometry. The apoptosis assay was carried out by
using Annexin V-FITC/PI double staining kit,
while cell cycle phases were investigated by using
CycleTEST PLUS DNA reagent kit (BD
Pharmingen), than data were acquired on BD
FACScan or BD FACS Canto II flow-cytometers.
Results showed that G. lucidum extract had a
strong cell proliferation inhibition effect on FaDu
tumor cells cultures. Cell cycle analysis showed
that the growth inhibition effect was associated
with G2/M arrest and up-regulation of p21
expression. In addition, G. lucidum induced
apoptosis of FaDu tumor cells and an increase of
the proapoptotic Bax protein expression.
Furthermore, the treatment with G. lucidum
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significantly amplifies the apoptosis induced by
cisplatin in human pharynx carcinoma cells
(FaDu). Taken together, these findings suggest that
G. lucidum exerts anti-tumor effects on FaDu
tumor cells and enhances their sensitivity to
cisplatin. The effects induced by G. lucidum on
cancer cells seem to be due to the activation of
different cellular and molecular mechanisms, that
might encourage the use of this compound as a
potential adjuvant to standard cancer treatments.
P13. The Investigation of the Internalization
Pathways of Poly (Propylene Imine)
Nanostructures in Tumor Cells by Flow
Cytometry
Anca Filimon 1 , Livia E. Sima 1 , Dietmar
Appelhans2, Brigitte Voit2, Gabriela Negroiu1
1. Department of Molecular Cell Biology, Institute
of Biochemistry, Romanian Academy, Splaiul
Independentei 296, sector 6, Bucharest, Romania
2. Leibniz-Institute für Polymerforschung Dresden
e.V., Hohe Strasse 6, D-01069 Dresden, Germany
Introduction. The diagnostic and treatment of
malignant melanoma are seriously taking into
account the formulation of active principles with
dendrimeric nanoparticles. The identification and
understanding of molecular mechanisms which
ensure the integration of particular dendrimeric
nanostructures in tumor cellular environment can
provide valuable guidance in their coupling
strategies with antitumor or diagnostic agents. By
means of flow cytometry we investigated the
internalization pathways and stability of two
structurally distinct maltose-shell modified 5th
generation (G5) poly(propylene imine) (PPI)
glycodendrimers fluorescently labeled in several
melanoma cell lines and one non tumor cell line.
Materials and Methods. Materials –Maltoseshell modified glycodendrimers of 5th generation
(open maltose shell / G5-PPI-OS and dense maltose
shell / G5-PPI-DS) coupled with FITC and
Rhodamine-B fluorophores; melanoma cell lines
(MelJuso, SKMEL28, MNT-1, A375, HEK 293T);
trypan blue quenching solution; pharmacologic
agents modulators of cholesterol- or clathrin dependent internalization pathways, methyl-betacyclodextrin and chlorpromazine respectively.
Methods - cell culture techniques, cytotoxicity
analysis of dendrimers and pharmacologic agents;
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cellular uptake studies, trypan blue quenching
assay, flow cytometry, bright and fluorescence
microscopy analysis.
Results. We found that three melanoma cell
lines internalize G5-PPI-DS structure more
efficiently than non tumoral HEK297T cells.
Furthermore, the internalization pathways of G5PPI-OS and G5-PPI-DS are characteristic for each
tumor cell phenotype and include more than one
mechanism. Large amounts of both G5-PPI-OS and
G5-PPI-DS are internalized on cholesteroldependent pathway in primary melanoma cells and
on non conventional pathways in metastatic
melanoma cells. G5-PPI-OS, temporarily retained
at plasma membrane in both cell lines, is
internalized slower in metastatic than in primary
phenotype. Unlike G5-PPI-OS, G5-PPI-DS is
immediately endocytosed in both cell lines. The
decay kinetics of fluorescent labeled G5-PPI-OS
and G5-PPI-DS is distinct in the two cellular
phenotypes.
Conclusions. Absence of citotoxicity even at
higher concentrations, fast and reproductible
internalization profiles and slow cellular decay
make both cationic and neutral maltose G5-PPI
glycodendrimeric structures good candidates for
future development of intracellular delivery
platforms following coupling with anti-tumor or
diagnosis agents. In addition flow cytometry
analysis using trypan blue quenching assay
represents a reliable, quantitative method to
discriminate between intracellular (internalized)
and extracellular (plasma membrane-bound)
fluorescence of the fluorescein-labeled
nanostructures following interaction with cells.
II. Hematology Section
P14. The Role of Multiparametric Flow
Cytometry for the Detection of Multiple
Malignant Clones in the Same Sample - Four
Case Studies
Didona Ungureanu1,2, Mihaela Zlei2, Georgiana
Gigore1,2, I.C.Ivanov1,2, Angela Dascalescu1,2,
Catalin Danaila1,2, Cristina Burcoveanu2,
Eugen Carasevici2
1 University of Medicine and Pharmacy Grigore T.
Popa, Iasi, Romania
2 Regional Institute of Oncology, Laboratory of
Molecular Biology, Iasi, Romania
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Introduction. Bilineage or biclonal
hematological neoplasias are extremely rare
diseases characterized by the presence of more than
one population of malignant cells identified in the
same patient. These cells may be either of different
lineages (bilineage) or of different clonality
(biclonal), while sharing the same lineage markers.
The extremely low incidence of these pathologies
may render the clonality identification and
assessment rather difficult. Aim. We report here
four different cases with multiple malignant clones
identified by multiparametric flow cytometry.
Materials and methods. Bone marrow (BM,
n=3) and peripheral blood (PB, n=4) samples from
four patients with suspicion of hematological
malignancies (three suspicions of chronic
lymphoproliferative disorders and one suspicion of
acute leukemia) were investigated by flow
cytometry (at diagnosis and after therapy) using a
FACSCantoII (Becton Dickinson) cytometer and
combinations of up to 7 colors. All patients were
enrolled within the Hematology Department of St.
Spiridon Emergency County Hospital, Iasi,
Romania in 2011.
Results. Case 1 (B. M., male, 91 y). In one PB
sample (8 380 cells/ μL) two distinct mature,
monoclonal B lymphoid cell populations were
identified: 10% monoclonal B lymphocytes
(Matutes Score of 5), compatible with the diagnosis
of B-chronic lymphocytic leukemia – CLL/ small
lymphocytic lymphoma -SLL (CD45+ CD19+
CD5+ CD10- CD20+low CD22+ low CD23+low
CD43+ CD38+ FMC.7- CD103- CD11c- IgM+
IgG- kappa+ low lambda-) and 24% monoclonal B
lymphocytes (Matutes Score of 1) compatible with
the diagnosis of B- non Hodgkin lymphoma - NHL
(CD45+ CD19+ CD5- CD10- CD20+high CD22+
high CD23- CD43-CD38- FMC.7- CD103CD11c- IgM+ IgG- kappa+ high lambda-).
Case 2 (C. C., female, 51 y). In a BM sample (248
000 cells/ L) the following cell populations were
identified: 48% B lymphoid precursors
(CD45+low CD19+ CD20(s+ic)- CD22+int
CD10+ CD34+ TdT+ CD38+high IgM(s+ic)CD79a+), 21% promonocytes and monoblasts
(CD45+ CD64+high CD33+high CD13+
HLA/DR+ CD36+/- CD11b+/- CD14+int CD15+/CD16- CD34- CD117-/+), 8% monocytes (CD45+
CD64+high CD33+high CD13+ HLA/DR+
CD36+ CD11b+ CD14+high CD15+ CD16-
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CD34- CD117-), 18% granulocytes, and 4%
lymphocytes. The same cells were identified, with
different proportions (20% B cell precursors, 21%
monocytes and promonocytes, 48% granulocytes,
and 11% lymphocytes), in one PB sample (42
600/L) collected in the same time. Molecular
biology analysis revealed the presence of a bcr-abl
minor transcript (p190), and the patient responded
remarkably well to treatment with Glivec. Two
additional BM post-therapeutical evaluations by
flow cytometry were performed.
Case 3 (V. V., female, 60 y). 65% monoclonal B
lymphocytes were identified in a PB sample (17
200 cells/ μL) with a phenotype compatible with BCLL (CD45+ CD19+ CD5+ CD10- CD103CD20+ low CD22+low CD23+ FMC-7- CD38IgM/IgD+ low IgG-). As no typical B lymphocytes
were identified in the same sample, given the fact
that the calculated ratio between kappa+/ lambda+
was balanced (2.4), and that the expression of both
light chains was dim, we considered that we were
able to identify two distinct B-CLL clones.
Case 4 (I. C., male, 58 y). In one BM sample
(77 600 cells/L) two distinct malignant B lymphoid
clones were identified: 32% B cells with a
phenotype compatible with B-CLL (CD45+
CD19+ CD5+ CD20+low CD22+ low CD23+
FMC7- CD10- CD38+ CD103- IgMs- IgD+ IgGkappa+ low lambda-, Matutes Score 5) and 18% B
cells with a phenotype compatible with hairy cell
leukemia - HCL (CD45+ CD19+ CD5- CD20+high
CD22+high CD23- FMC7+ CD10- CD38+
CD103+ CD11c+high IgMs- IgD- IgG+ kappa+
high lambda-). Nine month later a PB (5 300
cells/L) evaluation was performed, when the same
cell populations were identified (36,4% B-CLL,
1,4% HCL).
Conclusions. Different explanations were
given for the occurrence of these particular
diseases, the most frequent one being attributed to
the malignant transformation of a common
precursor with potential to differentiate into any of
the two clones/ lineages.
While the prognostic significance of these
pathologies are rather unpredictable, cases
presented here are intended to offer an image on the
major contribution of multiparametric flow
cytometry for their accurate diagnosis.
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P15. Immunophenotypic Heterogeneity of
Monocytes in Myelodisplastic Syndromes
Doina Barbu, Andra Costache, Florentina
Gradinaru, Silvana Angelescu,
Irina Triantafyllidis, Anca Roxana Lupu
Hematology Department of Coltea Hospital,
Bucharest, Romania
Background: The mononuclear phagocyte
system is compsed of monocyte, macrophages and
their precursor cells. Monoblast, promonocyte and
monocyte arise in the bone marrow from unic
progenitor CFU-GM. Monocytes are released into
the blood and, after a short time in circulation,
migrate into different tissues, and become tissue
macrophages.
The Myelodisplastic Syndromes are a
heterogeneous group of clonal hematopoietic stem
cell disorder characterized by
ineffective
dysplastyc hematopoiesis, peripheral cytopenias,
variable percentage of blasts, variable rates of
progression to AML. The monocyte implication
into MDS pathogenesis is due to proapoapoptoic
role of TNFα, proinflamatory role of cytokines and
immunoregulatory functions. Aims of this study
was to evaluate the monocyte immunophenotype
and they possible impact on the disease
progression. Materials and methods. The frequency
of monocyte was determined on the peripheral
blood and bone marrow aspirate by flowcytometry. We studied a group of patients from
Hematology Departament of Coltea Hospital for an
year January 2011-January 2010. We used the
immunophenotypic diagnosis toghether with
morfologic, cytochimic, cytogenetic and molecular
data. The immunophenotypic diagnosis was
performed with Beckman Coulter FC500
cytometer and CXP software and IVD-CE reagents
Beckman Coulter, Becton Dikinson, Invitrogen.
We analized patients with one or several cytopenias
in peripheral blood and bone marrow. We used for
stain a panel of monoclonal antibodies CD45,
CD1a, CD2, CD3, CD4, CD5, CD7, CD8, CD10,
CD13, CD14, CD15, CD16, CD19, CD22, CD33,
CD34, CD36, CD38, CD40L, CD41, CD52, CD56,
CD62p, CD64, CD71, CD117, CD235a, MPO,
CD79a, TdT, lactoferin, HLA-DR, conjugated with
following fluorochromes FITC, PE, ECD, APC,
Pc5.
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Results: We found on the monocyte surfaces a
descreased expression of CD14, a higher expressin
of CD16, diminished expression of CD4, presence
of CD56, a heterogenous expression of HLA-DR,
the lost of CD11b, diminished expression of CD33,
heterogen expression of intracellular
myeloperoxidase, presence of CD7 on mature
monocyte.
Conclusion: The important immunophenotypic heterogeneity of monocytes in patients
with myelodysplastyc syndromes may be used to
follow the response to treatment.
P16. Acute Leukemia with Multilinear
Dysplasia, Clinical and Immunophenotypical
Features
Horia Bumbea, Sabina Nistor, Cristina Enache,
Oana Cazaceanu, Anamaria Iova, Madalina
Begu, Ana-Maria Vladareanu
Emergency University Hospital Bucharest
Hematology Department, UMF “Carol Davila”
Bucharest
Background. Non-lymphoblastic multilinear
leukemia with dysplasia is a significant subset of
acute leukemias.
Aim. Our study proposes to identify specific
features in acute leukemia with dysplasia in a group
of patients analyzed over a period of five years.
Methods. There were analyzed 96 previously
diagnosed patients with acute myeloid leukemia
with myelodisplasia. Age of patients was analyzed
to check the correlation of dysplasia in acute
leukemia according to age. Other features were
analyzed: sex, hematological parameters,
morphology and immunophenotype.
Immunophenotyping was performed from fresh
bone marrow aspirate, and level of expression
markers (MFI) was used in statistical analysis.
Survival curves were analyzed, also.
Results/Conclusions. Dysplasia was not
significantly associated with belonging to a class
FAB, but more frequent was found myelomonocytic acute leukemia (53.5%).Age in AML
with dysplasia and in control group: younger than
40 years is a protective factor (p = 0.0005 <0.05),
while age> 70 years is a risk factor (p = 0.35 <0.05)
for the development of AML with dysplasia. Male
patients predominated in both group of patients
with dysplasia. No thrombocytopenia or severe
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thrombocytopenia and either leucopenia did not
correlate significantly with the existence of
dysplasia. Thrombocytopenia correlates
significantly (0.03 <0.05) with low hemoglobin
values at diagnosis. Correlation remains in the
control group (p = 0.012 <0.05), but not in the
group of patients with dysplasia. This would
suggest that thrombocytopenia and anemia
correlates with the degree of marrow infiltration in
patients with leukemia, not influenced by the
degree of dysplasia; in control group, patients
without dysplasia, thrombocytopenia is associated
with statistically significant (0.012 <0.05) with a
higher average percentage of blasts. Percentage
blast in bone marrow since diagnosis varies
differently in the two groups of patients, with an
average lower in the group of patients with
dysplasia than the control group (40.15% vs.
61.38%) (p = 0.0001 <0.05). The mean percentage
of blasts was lower in patients with dysplasia than
those without dysplasia (but has not obtained
statistically significant values). These correlations
show that impaired erythropoiesis in patients with
AML with dysplasia may have as a complementary
role to the bone marrow infiltration and erythrocyte
dysplasia. The vast majority of antigens identified
by immunophenotyping were not significantly
associated with AML with dysplasia; p values
obtained were> 0.05. Some of these markers had
values significant Odds Ratio or Risk Ratio, even if
value was> 0.05, and we could fit as risk factors or
protective factors for developing AML with
dysplasia: CD11b positive - risk factor for AML
with dysplasia; CD36 positive - a protective factor
for AML with dysplasia; CD64 positive - a
protective factor for development of AML with
dysplasia; CD65w positive - a protective factor for
AML with dysplasia. Antigens CD11b, CD56,
CD7, CD14 are not correlated with post dysplasia
or dysplasia de novo MDS. Development of AML
with myelodysplastic syndrome is a risk factor for
death before 6 months, odds ratio 2> 1, valid only
for 70% of the population studied with statistical
significance (p = 0.3> 0.05). In summary, specific
features in immunophenotype could be useful in
diagnosis and prognostic assessment of acute
leukemia's with myelodysplasia.
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P17. Expression Level of CD58 and CD99 on
Malignant Lymphoid Precursors – a Study on
17Acute Lymphoblastic Leukemia Cases
1
1,2
1,2
Mihaela Zlei , Georgiana Gigore I.C.Ivanov ,
Angela Dascalescu1,2, Catalin Danaila1,2,
Cristina Burcoveanu1,2, Eugen Carasevici1,2
1. Regional Institute of Oncology, Laboratory of
Molecular Biology, Iasi, Romania
2. University of Medicine and Pharmacy Grigore T.
Popa of Iasi, Romania
Introduction. One of the most difficult tasks
when assessing minimal residual disease (MRD) in
acute leukemias (AL) by flow cytometry is the
accurate distinction of leukemic lymphoblasts from
their normal counterparts. Recent gene expression
studies led to the identification of differentially
expressed molecules, including CD58 (upregulated in leukemic blasts) and CD99 (expressed
on T cell precursors and not on mature T cells), that
could be used as new markers for MRD studies by
flow cytometry.
The aim of our study was to assess and compare
the expression of CD58 and CD99 on malignant
and non-malignant lymphoid cells using
multiparametric flow cytometry.
Materials and methods. Expression levels of
CD58 (FITC-conjugated, BD Pharmingen, clone
1C3) and CD99 (PE-conjugated, BD Pharmingen,
clone Tu12) was assessed in 17 samples of bone
marrow or blood from patient with acute
lymphoblastic leukemia (12 B-ALL and 5 T-ALL)
by multiparametric flow cytometry (up to 6 colors,
using a FACS Canto II Becton Dickinson
cytometer). The study was conducted between
November 2011 and March 2012. CD58 and CD99
expression was also investigated on mature
lymphocytes present in the same sample. As a
control, CD58 expression was assessed on normal
bone marrow B cell precursors from four subjects
with hematological malignancies without bonemarrow involvement and CD99 on peripheral
malignant T lymphocytes from one patient with T
non Hodgkin lymphoma (T-NHL).
Results. The level of CD58 was found to be
variable on malignant B cell precursors, although,
as an average value, its intensity was higher than
those recorded on normal precursors or on mature
B lymphocytes. Although non-neoplastic B-cell
precursors expressed relatively low CD58 levels,
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those values were simmilar with MFI values
recorded in 2 out of 12 B-ALL cases. As for CD99,
this marker was found to be very specific for T
lymphoid precursors found in all 5 T-ALL cases
investigated and it is completely negative on
mature or malignant T cells. In the bone marrow,
where we do not expect to have any T lymphoid
precursors, malignant or not, CD99 is estimated to
increase significantly the sensitivity of T-ALL
MRD detection protocols.
Conclusions. Reliable markers are
increasingly needed in order to efficiently track
residual tumor cells, to measure response to
therapy, and predict disease recurrence with a
sensitivity superior to that offered by current
approaches.
P18. Detection of a Novel t(4;11)(q21;q23) MLLAF4 Fusion Transcript in Infant Leukemia
I.C.Ivanov 1 , 2 , Daniela Jitaru 1 , Georgiana
Gigore1,2, Mihaela Zlei2, Anca-Viorica Ivanov1,
Silvia Dumitraş3, E.Carasevici2,
Ingrith-Crenguţa Miron1
1. University of Medicine and Pharmacy Grigore T.
Popa of Iasi, Romania
2. Regional Institute of Oncology, Iasi, Laboratory
of Molecular Biology
3. Pediatric Hematology and Oncology Unit of St.
Mary Clinical Emergency Hospital for Children
Iasi, Romania
Introduction. Chromosomal translocations
involving mixed lineage leukemia (MLL) gene on
11q23 are detected in several types of leukemia.
One particular translocation, t(4;11)(q21;q23),
occurs with high frequency in infant acute
lymphoblastic leukemia (ALL) leading to the
fusion of the MLL gene on chromosome 11 and the
AF4 gene on chromosome 4. Different MLL-AF4
fusion transcripts have been detected depending on
inclusion of exons within the breakpoint regions. In
these cases, leukemic cells were reported to have a
lymphoblastic morphology and to express CD34,
HLA-DR, CD19, while CD10 was ussualy
negative. In addition, the myeloid markers, CD15,
CD65 and NG-2 were reported to be co-expressed.
Materials and methods. A 21 days new-born boy,
was admitted to the Intensive Care Unit with
increased number of WBC and a bone marrow
puncture revealed infiltration with 92% lymphoid
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blasts. At the admission in the Hemato-Oncology
Unit the infant presented 51% blasts in the
peripheral blood and a peripheral blood sample (40
999 cells/L) was evaluated by multiparametric flow
cytometry. The expression of the following
markers was investigated: CD45, CD14, CD71,
CD5, CD10, CD19, CD33, CD13, HLA-DR,
CD34, CD117, CD4, CD8, CD3(s+ic), CD16+56,
CD20(s+ic), CD22, IgM(s+ic), CD38, TdT,
CD79a, MPO. The presence of four fusion genes:
TEL-AML1, BCR-ABL p190, E2A-PBX1 and
MLL-AF4 was assessed by molecular biology. One
anusually long MLL-AF4 fragment was purified
with Wizard® SV Gel and PCR Clean-up System
(Promega Inc, Madison, WI, USA) and then was
analysed using Sanger sequencing.
Results. 52,7% B cell precursors were
identified (CD45+low CD19+ HLA/DR+ CD10CD34+ CD22+/- (38%) CD20s- CD20ic+low
IgMs+ic - CD79a+ TdT- CD38+int CD33+/- (32%,
aberant)). The amplifications revealed positivity
for MLL-AF4, and showed the presence of an
unexpectedly longer sized product (~200bp larger
than the biggest expected amplicon e11-e4).
Sequence analysis revealed a previously
undescribed MLL-AF4 fusion transcript resulting
from in-frame fusion of exon 12 of the MLL gene
and exon 4 of the AF4 gene. One year after
achieving morphological and molecular remission
following the induction phase of chemotherapy the
patient relapsed. Immunephenotyping, performed
on a sample of peripheral blood (101 850 cells/L),
revealed the presence of 20,4% B lymphoid
precursors with co-expressing myeloid markers
(CD45+low CD34+ HLA/DR+ CD19+ CD33+/(12%) CD20s- CD22-/+ (1,8%) CD64+low
CD15+int MPO- TdT+low) but, in addition, a
dominant (61,6%) monocytoid population
(promonocytes and monocytes) was identified
(CD45+ HLA/DR+ CD33+ CD13+ CD117CD34- CD14+/- (46%) CD64+high CD36+
CD11b+/- (37%) CD2- CD15+ CD16- MPO).
Molecular analysis identified again the presence of
MLL-AF4 e12-e4 transcript, but not other
transcript characteristic for myeloid lineage.
Conclusions. To the best of our knowledge,
this is the first report of a MLL-AF4 rearrangement
revealing a complex transcript with novel
breakpoints in MLL. This particular genetic
anomaly associated with co-expression of
24
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multilineage markers at diagnosis and with the
expansion of a secondary, co-existing clone at
relapse.
Acknowledgment: This work was supported in
part by the Social European Found –project
POSDRU/107/1.5/S/78702.
P19. B-precursor Acute Lymphoblastic
Leukemia: Case Presentation
Mihaela Baica 1 , Cristina Popa 1,2 , Andrada
Oprisoni1, Margit Serban1,2
1. ,,Louis Turcanu'' Pediatric Hospital, Timisoara,
Romania
2. University of Medicine and Pharmacy ,,Victor
Babes'', Timisoara, Romania
Acute lymphoblastic leukemia (ALL) is the
most common malignancy diagnosed in children,
representing nearly one third of all pediatric
cancers. Immunophenotypic profile of cells plays a
central role in ALL diagnosis but conventional and
molecular cytogenetic techniques may also aid in
categorizing the malignant lymphoid clone.
In this report we present the case of a 7 years
child diagnosed in march 2010 with B precursors
ALL wich was accepted in oncohematology
department in march 2012 with suspected relapse.
Flow cytometry from bone marrow revealed 73%
infiltration with B lineage blasts wich expessed the
following phenotype: CD45var+ cyCD79a+
cyTdT+
HLA-DR+
CD33+ (7%) CD10+
CD34+ (35%) cyCD22+ AC133-1+ CD24+ CD9+
(absent markers from blastic population: cyCD3,
cyMPO, CD13, CD7, CD33, CD56, CD41a, GlyA,
CD5, CD20, CD25, kappa, lambda); diagnosis of
relapse with the same type of B cells was
confirmed. The DNA ploidy in bone marrow was
evaluated and the DNA index of 1,19 measured
suggested presence of hyperdiploidy >50
chromosomes in tumoral population. Cytogenetic
analysis shows that 40% of analized metaphases
are normal in number and morphology, the rest
presents hyperdiploidy with 47, 52 and 55
chromosomes (trisomic chromosomes: 3, 6, 14, 20,
21; tetrasomic chromosomes: 14, 21; pentasomic
chromosomes: 14,
21) but also secundary
anomalies such as duplication (1)(q21;32) and
translocation(14;14)(q32;q11). Fluorescence in
situ hybridization (FISH) revealed trisomy,
tetrasomy and pentasomy 14 and 21
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usingTEL/ALM and IGH probes but also IGH gene
rearrangements.
Hyperdiploidy (51-56) is a common
cytogenetic abnormality in B precursor ALL;
determination of DNA index has a limited
significance because it is not able to give
information about number and structure of
chromosomes involved in hyperdiploid clone.
P20. CD200 in Diagnosis of Chronic
Lymphoproliferations
Anamaria Iova, Horia Bumbea, Cristina Enache,
Oana Cazaceanu, Madalina Begu, Elena Andrus,
Ana-Maria Vladareanu
Emergency University Hospital Bucharest
Hematology Department, UMF “Carol Davila”
Bucharest
Background: The diagnosis and management
of patients with chronic limphoproliferative
diseases has become dependent on immunological
criteria. Flowcytometry immunophenotyping is
used for rapid and specific diagnoses. But, there are
cases when we are not facing a typical
immunophenotype and for that, there is a constant
need for finding new markers and new
combinations of markers that allow us to improve
and develop our diagnoses. Mature B-cell
lymphoproliferative disorders have specific
phenotype and in the presence presence of a CD5
positive B-cell lymphocytosis, it is important to
differentiate Chronic Lymphocytic Leukemia
(CLL) from mantle cell lymphoma (MCL).
Aim: Our aim was to evaluate CD200
expression in different B-cell chronic
lymphoproliferative disorders. CD200 is a
membrane glycoprotein belonging to the
immunoglobulin superfamily and overexpression
of CD200 has been reported in a number of
malignancies, including CLL, as well as on cancer
stem cells.
Methods: we analyzed CD200 expression in
122 patients diagnosed with chronic
lymphoproliferative disorders (100 patients with
CLL, 10 patients with splenic marginal zone
lymphoma (SMZL), 10 patients with MCL and 2
patients with hairy cell leukemia), in the
Hematology Department of Emergency University
Hospital Bucharest. We performed immunophenotypical analysis of peripheral blood and bone
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marrow aspirate on BD FACS Calibur
flowcytometer. Our diagnosis panel included the
following markers for B cells: CD19, CD20, CD5,
CD23, CD79B, CD103, CD11c, CD25, CD10, and
FMC7.
Results: CD200 was brightly expressed in all
100 CLL patients (100%). In SMZL patients,
CD200 was dim positive (40%-60%), in patients
with HCL.CD200 was also bright positive (96%
and 97%) and in patients with MCL CD200 was
negative (1-10%); CD 200 was significantly higher
in CLL patients compared with other B-cell chronic
lymphoproliferative disorders. We found 14
patients with CD19, CD5 positive population and
CD23-, but with high expression of CD 200. Cyclin
D1 was negative on bone marrow biopsy in 13/14
of these patients. (1/14patients was without bone
marrow involvement);
Conclusions: CD200 has a great impact in
diagnoses of B- chronic lymphoproliferative
disorders, especially when we want to determine
the origine of a CD19, CD5 positive population and
differentiate CLL from MCL. CD 23 is a reliable
marker in those cases, but, as we showed, CD23
might have a lower specificity than CD200 for
CLL. The diagnosis of MCL has to be confirmed by
demonstration of cyclin D1 positivity or by the
presence of the t(11;14)(q13;q32) chromosomal
translocation detected by cytogenetic, Western blot
or Polymerase Chain Reaction (PCR) analysis,
fluorescence in situ hybridization (FISH). But,
these methods are expensive, time-consuming and
not quite available. We added CD200 in our panels
for diagnoses of chronic lymphoproliferative
disorders, not to replace CD23, but to improve and
save time in our diagnosis.
P21. Immunophenotypic Characterization of
T and NK Cell Subsets in B-CLL
Georgiana Emilia Grigore1,2, Mihaela Zlei1,
Angela Dascalescu2,3, Iuliu Ivanov1,2, Didona
Ungureanu2, Cristina Burcoveanu3, Catalin
Danaila2,3, Alexandru Gluvacov3,
Eugen Carasevici1
1Laboratory of Molecular Biology, Regional
Oncology Institute, Iasi
2 UMF „Gr. T. Popa”, Iasi
3 Hematology Clinic, Regional Oncology Institute,
Iasi
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Chronic lymphocytic leukemia (CLL) patients
display immune deficiency that is most obvious in
advanced stage disease. Phenotipically distinct cell
subsets may be particularly susceptible to
apoptosis, may have esential functional
characteristics with anti-tumor, proliferative,
metastasizing, infiltration and invasion effects.
Normal lymphocyte differentiation is a
complex process, regulated by the integration of
multiple signals from the microenvironment. These
signals are received through different cell surface
molecules (receptors) as costimulatory and
adhesion molecules, antigen and cytokine
receptors. Alterations in the phenotype and number
of T and NK lymphocytes may lead to tumor
evasion and increased susceptibility to recurrent
infections in CLL. NK lymphocytes represent an
important component of the innate immune system,
are heterogenous in the matter of CD56 and CD16
expression, having different functional
capabilities. There are 3 main subsets described:
CD56+brightCD16- is an immunomodulatory
subset that produces a wide range of cytokines and
chemokines, having a reduced cytotoxic capacity;
CD56+dimCD16+ subset produces relatively low
amounts of cytokines, but possesses cytolytic
granules and can spontaneously lyse target cells;
CD56-CD16+ subset is low represented in normal
healthy individuals but seems to be increased and
disfunctional in some pathologies (as HIV
infection). As CLL is also a disease of the immune
system, it is considered that all the lymphocyte
compartments are involved. The appropriate
differentiation of T lymphocytes from naive to
effector and memory cells is very important in CLL
as many patients die from infections and
autoimmune diseases. Thus the aim of the study
was to investigate whether the frequency and cell
phenotypes are different among all Rai stages CLL
patients regarding T and NK cell subsets.
Material and method: Fifteen peripheral
blood mononuclear cell samples from CLL patients
(6 pts Rai stage 0, 5 pts Rai stage I/II and 4 pts Rai
stage III/IV) were thawed, washed in PBS and
stained for six color flow cytometry analysis. The
monoclonal antibodies used: CD16 FITC (Dako),
CD57 PE (BD), CD3 PERCP CY5.5 (BD), CD4
PE-CY7 (BD). CD56 APC (BD), CD8 APC-CY7
(BD), CD27 FITC (BD), CD28 PE (BD), CD45RA
APC (BD). The gating strategy was adapted
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according to the population of interest. Propidium
iodide was used for viability determination. The
acquisition and data interpretation was realised
using BD FACSCanto II and FACS Diva software.
Results and discussions: The viability of PBMCs
was over 86%. The expression of markers used to
dissect the peripheral T (CD4+ T helper cells,
CD8+ T cytotoxic cells, CD4-CD8- considered
activated T cells being able to produce cytokines,
CD4+CD8+considered antigen specific memory
cells) and NK (CD56+bright CD16-, CD56+dim
CD16+, CD56-CD16+) cell subpopulations
enabled the distinction of many heterogenous
phenotypes. The T cell subsets are very
heterogenous and their biological meaning in
disease evolution needs further investigations.
NKT lymphocytes (CD3+CD56+CD16+/-)
expressed as percentage from total T cells decrease
in advanced stages of the disease. Total NK cells
expressed as percentage from lymphocytes also
decrease in advanced stages Rai III/IV. NK subsets
CD56+CD16+ wich are known to have mostly
cytotoxic activity also decrease in CLL Rai III/IV,
but the other 2 subsets CD56+CD16- and CD56CD16+ which are known to secrete cytokines and
the latter having poor cytotoxic activity are
increasing. These may be related to the fact that the
CLL clone needs in order to be maintained and
expanded, special soluble factors.
Conclusions: Lymphocyte disfunction,
identified by multiparametric immunophenotyping, as part of an impaired immunity may
have clinical implications. Establishing a pattern of
particular cell subsets may be of great importance
in predicting the point of no return in restauration of
the normal immune activity.
Acknowledgment: This work was supported in
part by the Social European Found –project
POSDRU/107/1.5/S/78702.
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Introduction. Apoptosis induction is the most
potent defense against cancer. The relation between
carcinogenesis and disregulation of apoptosis is
well known; therefore any therapeutic strategy that
specifically triggers apoptosis in cancer cells might
have potential therapeutic value. One of this
possibility is to use the biological active
compounds (naturally occurring antioxidant
compounds) to eliminate premalignant/malignant
cells by indunging them to undergo apoptosis.
B-cell chronic lymphocytic leukemia is a
neoplasic disorder characterized by defective
apoptosis; the tumoral cells do not frequently
express Fas receptors therefore are resistant to its
apoptotic action and the expression of some
antiapoptotic proteins (i.e. iNOS and Bcl-2) are upregulated.
Objectives. In this study, by using the biologic
active compounds, we tried to induce the apoptosis
in the leukemic cells as well as to modulate the
expression of iNOS and Bcl-2 proteins.
Materials and Methods. Cells: EHEB and
ESKOL cells line routinely maintained in culture at
370C, 5% CO2 in complete RPMI-1640 medium
(Sigma, USA).
Reagents: FITC-labeled anti-iNOS mAb
(FITC-macNOS, clone 6, BD Transduction
laboratories, Heidelberg, Germany); anti Bcl-2
mAb (Biosource, Nivelles, Bergium); transresveratol (3,4',5-tri-trihydroxy-trans-stilbene)
was purchased from Sigma (St. Louis, USA) and
the biological active compounds from Dr. Michele
Meyer (Laboratoire de Chimie des Substances
Naturelles, Paris, France)
Quantification of apoptosis: Cells undergoing apoptosis were estimated by FACS detection
of phosfatidyl serine expression at the other leaflet
of the plasma membrane using detection kit of
FITC-labeled annexin V (Transduction Laboratory,
BD, USA) with or without simultaneous labeling
with propidium iodine. Apoptosis-induced DNA
fragmentation was estimated by an ELISA test
(Cell Death Detection ELISAPLUS, Roche
Diagnostics, USA) that measures the percentage of
nucleosomes in the cytoplasm, according to the
manufacturer's specifications. iNOS and Bcl-2
detection: The expression of iNOS and Bcl-2 were
analyzed by flowcytometry on permeabilized cells
after the treatment with he biological active
compounds at different concentrations.
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Conclusions: In a time and concentration
dependency the biologic active compounds induce
both, apoptosis and down-regulation of iNOS and
Bcl-2 proteins.
P23. Immunophenotypic Profile of T Cells in 11
Cases ofAdult T-cell Leukaemia/Lymphoma
Adriana-Mariana Dumitrescu1, Ioana Motoiu1,
Andreea Delia Moicean1,2, Dana Ostroveanu1,2,
Viorica Iacob1, Didona Vasilache1, Emilia
Niculescu-Mizil1, R. Stoia1,
R. Niculescu1,
1,2
1
Aurelia Tatic , Madalina Vasilica
1. Fundeni Clinical Institute, Bucharest, Romania
2. University of Medicine and Pharmacy “Carol
Davila”, Bucharest, Romania
Adult T-cell leukaemia/lymphoma (ATLL) is a
mature T-cell neoplasm of post-thymic
lymphocytes aetiologically linked to the human Tcell lymphotropic virus, HTLV-I, and with a
distinct geographical distribution. The virus is
endemic in Japan, West Africa and South America
but is very rare in the US, Europe and the Middle
East. In Romania, antibodies to the HTLV-1 were
found in 0.64% of the blood donors indicated a 2550-fold higher seroprevalence rate compared to
other areas of Europe and the US (Paun L., et
al,1994). Only occasional ATL cases were reported
in Romania (Motoiu I.R., Pecek M.M., Dumitrescu
A., Colita A., Necula A., Moldoveanu E., Colita D.,
1993; Schaefer H.E., Lubbert M., 1996; Veelken H.
et al, 1996, Lin BT et al, 1997, M. Shtalrid et al.,
2005). The morphology and the immunophenotype
of the circulating neoplastic lymphocytes are very
characteristic of the disease: ''flower'' cells with the
immunophenotype of an activated mature Tlymphocyte.
We reviewed the cases of ATLL analyzed by
flow cytometry in Fundeni Clinical Hospital from
2000 to 2011. The 11 patients (5 males and 6
females), were aged from 19 to 82 years, with a
median age of 46 years. In all cases the presence of
HTLV-I/II was confirmed.
The white blood cell (WBC) count ranged from
9.6 to 128.28 x109/ L (median= 33.03 x109/L) with
circulating abnormal cells in each specimen,
including cells with hyperlobated nuclei (flower
cells) or irregular nucleolar contours (from 46% to
95%).
Peripheral blood samples (in 10 cases) and
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bone marrow aspirate sample (one case),
prelevated on EDTA, were stained with a variable
panel of monoclonal antibodies, and analyzed on a
BD flow cytometer (FACScan or FACSCalibur).
An abnormal CD3+low T-cell population was
distinguishable from the normal T-cell populations
by flow cytometric analysis. The ATLL cells
expressed CD4 (10 of the 11 cases), CD8 (1 of the
11 cases); CD2 and CD5 were positive in almost all
cases; CD7 was negative in almost all cases. CD25
was positive in all cases. Other T-cell activation
markers such as CD38 and HLA-DR are variably
expressed.
Our data are in concordance with those
reported in literature. Multiparametric analysis
with an extended panel of monoclonal antibodies
may contribute to better identification of malignant
cells and monitoring later the response to therapy.
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The hypereosinophilic syndrome (HES) is a
rare disease characterized by a persistent
hypereosinophilia (≥ 1500 eosinophils/mm³) in the
blood for at least six months without any
recognizable cause, associated with target organ
damage.
HES patients are currently categorized
according to 2 classifications: World Health
Organization 2008 and Working Classification
2006, but both have several limitations in daily
practice. Despite advances in our understanding of
HES pathogenesis, more than 50% of patients are
still diagnosed with idiopathic disease, while the
remaining subset has myeloproliferative or
lymphocytic variants.
The myeloproliferative variant of HES is
actually chronic eosinophilic leukaemia with a
unique genetic marker, FIP1L1-PDGFRA. The
lymphocytic variant of HES (L-HES) represents a
distinct clinical entity. Hypereosinophilia in these
patients results from the overproduction of
eosinophilopoietic cytokines, mainly interleukin 5
(IL-5), by clonal T cells. The detection of the
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aberrant T-cell phenotype in peripheral blood by
flow cytometry and the presence of T-cell receptor
(TCR) clonal rearrangement are required for
diagnosis. The lymphocytic HES variant is
associated with T-cell clones producing
interleukin-5 (IL-5) and can evolve into
lymphoma. The first HES patient with an aberrant
phenotype and overproduction of IL-5 was
described in 1994.
We present a case of HES-lymphocytic variant
with some diagnosis and treatment issues. The
patient is a veterinarian and for 5 years before
diagnosis she presented transient episodes of
urticarial lesions and erythematous, pruritic
papules and nodules. At diagnosis CBC shows
leucocytosis with 50% eosinophilia (9000/μl) and
tested positive for IgG Trichinella spiralis
antibodies (not for IgM). She received proper
treatment for the parasitic infestation but the
hypereosinophilia and cutaneous manifestation did
not resolved even six months after. Despite
persistent hypereosinophilia, patient did not
developed any other target organ lesions.
Hystopathological and immunohistochemical
exam of the bone marrow biopsy were compatible
with an hypereosinoplic syndrome, and excluded a
lymphoproliferative syndrome. Morfological and
immunohistochemical examination of cutaneous
biopsy did not differentiate between reactive lesion
and indolent T cell lymphoma.
Cytogenetic examination reveals normal
karyotype and molecular biology for FIP1L1PDGFRAwas negative.
Flow cytometric analysis of peripheral blood
shows a lymphoid cell population of 35% from
total cells, consisting in majority (66%) of aberrant
T cells that displays this phenotype: CD3-, CD2+,
CD5+, CD7-; CD4+, CD8-, TCRαβ-, TCRγδ-;
CD25-, CD38-, HLA-DR-.
The patient received glucocorticoid therapy
with resolution of cutaneous manifestation and
hypereosinophilia.
It was demonstrated that hypereosinophilia
may precede the development of T-cell lymphoma
years later, so we will follow-up the patient closely
in order to diagnose and treat this possible
malignancy early in evolution.

