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CLINICAL HAEMATOLOGY SECTION
SCIENTIFIC SESSION

EOSINOPHILS AND HYPEREOSINOFILIC
SYNDROMES.

Hortensia Ionitd, Ioana lonitd
University of Medicine and Pharmacy ,,Victor Babes”,
Timisoara, Department of Hematology, Timisoara

Background

Eosinophils (Eo) are leukocytes resident in mucosal
tissues.

While Eo have been considered end-stage cells
involved in host protection against parasite infection
and immunopathology in hypersensitivity disease,
studies changed this perspective. Eosinophils are
considered multifunctional leukocytes involved in
tissue homeostasis, modulation of adaptive immune
responses, and innate immunity to certain microbes.
Eosinophils are specialized granulocytic effector cells
that produce and store diverse biologically active
molecules, including cytotoxic, cytostimulatory
proteins, lipid mediators, chemotactic peptides and
cytokines[1,2]. Eosinophils can invade target organs
after transendothelial migration and secrete their
products into the surrounding tissue, thereby triggering
local inflammation and tissue remodeling [ 1-3].

When tissue and/or blood eosinophilia is marked and
persistent, the term hypercosinophilia (HE) is
appropriate,and Eo derived substances may induce
alterations in the microenvironment and chronic organ
damage [1,3]. The signs and symptoms associated with
Eo may be present, and tissue inflammation is
accompanied by local (extracellular) deposition of Eo-
derived proteins [ 3,4], tissue fibrosis and/or thrombosis
[3,4].

Hypereosinofilic syndromes (HES) will be defined
as blood HE (AEC of >1.5 x 109/L) and clinical
manifestations attributable to eosinophilia or tissue HE
with blood eosinophilia. Blood and/or tissue HE is
detectable in inflammatory reactions, certain
hematologic malignancies and sometimes in patients
with solid tumors [5,6]. Reactive eosinophilia is found
in patients with helminth infections, toxic or allergic
drug reactions and atopic disorders.

Hematopoietic malignancies accompanied by Eo
are:myeloproliferative neoplasms (MPN), variants of
acute myeloid leukemia (AML), a subset of patients
with myelodysplastic syndromes (MDS), some
MDS/MPN overlap disorders, several (T-cell-derived)
lymphoproliferative disorders, (advanced) systemic
mastocytosis (SM) [1,7-9].

In patients with myeloid or stem cell-derived
neoplasms, Eo belong to the malignant clone and fusion

genes involving PDGFRA, PDGFRB, FGFR1 or other
tyrosine kinases may be present. In chronic eosinophilic
leukemia (CEL), the FIP1L1-PDGFRA fusion gene is
detected in 10-20% of all cases, and is the most frequent
recurrent aberration in CEL.

Definition and classification of HE'HE-related
organ damage (hypereosinophilic syndromes)

The normal Eo count in the peripheral blood ranges
from 50 to 500 x 10°/1. Blood eosinophilia can be
divided into mild eosinophilia (up to 1500 x 10°/1) and
marked eosinophilia (>1500 x 10°/1). The term HE
should be used when marked blood eosinophilia is
persistent, with or without a tissue eosinophilia [10,11].
The Eo are observed in the BM, in lymphatic organs and
in the mucosal linings of the gastrointestinal tract (GI)
(the stomach, small intestine and colon) [12]. True tissue
HE is characterized by a local marked increase in Eo
and/or marked deposition of Eo-derived proteins such
as major basic protein (MBP) [12]-HES should be
divided into variants based on the underlying etiology
[13]: idiopathic HES or HEUS (unknown etiology),
primary (ncoplastic) HES with an underlying clonal
myeloid or stem cell disorder , secondary (reactive)
HES where an underlying non-neoplastic or
paraneoplastic condition is detected and is responsible
for the expansion of nonclonal Eo, the lymphoid variant
of HES (HE), where the lymphocytes show an aberrant
phenotype (CD3—/CD4+).

The patients with unexplained HE, asymptomatic at
presentation, may not develop clinical manifestations
for many years. These patients would be classified as
HEUS, no underlying disease and no organ damage is
detected but may develop signs and symptoms of Eo-
induced organ damage in the follow up. In HES, organ
damage is restricted to certain organ systems: the heart,
lungs, skin, spleen, GI tract and central nervous system
[14,15].

Endomyocardial fibrosis, development of
intracavitary thrombi and occurrence of intravascular
thrombosis represent serious cardiovascular
complications of HE [16,17]. Endomyocardial fibrosis
and thrombus formation are seen in (untreated) patients
with cosinophilic leukemias carrying the
FIP1L1-PDGFRA fusion gene. These patients respond
well to imatinib wich prevents irreversible organ
damage.

Clinical HE/HES variants

HES will be divided into 6 clinical variants:
myeloproliferative HE/HES (M-HE/M-HES),
lymphocytic variant HE/HES (L-HE/L-HES), overlap
HES, associated HE/HES, familial HE/HES,
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idiopathic HES or HEUS.

Eosinophil-associated diseases are a group of
disorders characterized by an increase in circulating or
tissue eosinophils.

Eosinophilic gastrointestinal disorders include:
eosinophilic esophagitis, eosinophilic gastroenteritis,
cosinophilic colitis.

The cardiopulmonary spectrum of EADs comprises:
simple pulmonary ecosinophilia, acute and chronic
cosinophilic pneumonia, Churg-Strauss syndrome,
allergic bronchopulmonary aspergillosis,
bronchocentric granulomatosis, parasitic infections,
idiopathic hypereosinophilic syndrome.

There are hematological malignancies where
eosinophilia is reactive (Hodgkin's lymphoma, certain
peripheral T-cell lymphomas (PTCLs) derived from
CD4 cells, including Sezary syndrome (SS), adult T-
cell leukemia/lymphoma (ATLL), and
angioimmunoblastic T-cell lymphoma (AITL), are
associated with increased reactive eosinophilopoiesis.
Hypercosinophilia (HE) may occur in acute B-cell
lymphoblastic leukemia, with a substantial impact on
disease course[1,6].

Approach to the patient with HE and staging
investigations

Adetailed medical history should be elicited from all
patients with HE, including complete drug/medication
and travel histories. Testing for potential helminth
infections should be guided by the exposure history.

Nonessential drugs should be discontinued, and the
chronology of events between exposure and the
development of HE should be determined for the
remaining medications. If no drug or infection is
identified, a thorough investigation for allergic/atopic or
autoimmune disorders, blood cell disorders and other
neoplastic conditions should be initiated [18,19].

Important initial parameters include: a complete
blood count with differential counts (and microscopy),
routine chemistries (tests of hepatic and renal function),
levels of inflammatory markers and autoantibodies,
serum IgE, vitamin B12 and tryptase levels, molecular
testfor FIP1L1-PDGFRA.

BM investigation is warranted in all patients in

whom HE remains unexplained or a hematopoietic
neoplasm is suspected. BM investigations should also
include a core biopsy with histology and
immunohistochemistry. An immunohistochemical
marker panel: CD34, CDI117, tryptase and CD25
should be applied [20].
The cytogenetics, FISH and molecular analyses
(seecking PDGFRA-, PDGFRB and FGFRI1 fusion
genes, BCR-ABL, JAK2 V617F, KIT D816V and
clonal TcR rearrangement) should be performed
[10,13].

The lymphocyte (T cell) phenotyping should be
performed in patients with HE to identify aberrant
populations, associated with eosinophilopoiectic
cytokine production [21].

The extent of Eo-mediated organ damage should be
assessed: a physical examination with thorough skin
examination, detailed cardiologic evaluations: the
serum troponins,and echocardiogram (or MRI) ,
assessment of pulmonary function, chest x-ray,
abdominal imaging, gastrointestinal examinations.

Management and therapy of patients with HE
and HE-related disorders
« In patients with HEUS and HEF, is important to

follow-up the patient without treatment provided

that there are no signs or symptoms of Eo-related
organ damage despite careful medical monitoring.

Both must be regarded as provisional diagnoses,

since in both conditions, organ damage may develop

over time, or a hematologic or other 'underlying
disease may be detected.

The reactive form of HE is best managed by treating
the underlying disease symptomatic therapy. If the
underlying disease is accompanied by HES and cannot
be managed with or is resistant to conventional
(symptomatic) therapy, the Eo count can be suppressed
with glucocorticosteroids [19,22-24].

When life-threatening manifestations are present or
imminent high-dose corticosteroid therapy should be
initiated immediately, ranges from 1 mg/kg prednisone
to 1 g methylprednisolone depending on the severity of
the clinical manifestations. Intravenous dosing should
be considered to ensure adequate absorption in patients
who have signs or symptoms of gastrointestinal
involvement. If the Eo count and symptoms do not
improve after 1 to 2 days of high-dose corticosteroid
therapy, a second agent should be added.

Imatinib is considered standard firstline therapy in
patients with FIP1L1/PDGFRA+ eosinophilia [23-25]
with a standard start dose of 100 mg daily or less, some
patients require a dose of 400 mg daily [24,26]. In
patients who progress to acute leukemia, high-dose
chemotherapy and hematopoietic stem cell
transplantation must be considered. In patients with
FGFR1 mutants, imatinib is not effective,
chemotherapy plus allogeneic stem cell transplantation
or novel alternative targeted drugs [24,27,28] are
potential treatment options. Because systemic
corticosteroids remain the first-line therapy for most
forms of HES, identification of patients with :(1)
secondary eosinophilia requiring specific therapy
directed at the underlying etiology (associated HES),
(2) PDGFRA-positive MPN or other steroid-resistant
eosinophilic myeloproliferative disorders, (3) overlap
syndromes that can be managed with topical
corticosteroid therapy should be a priority.
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The distinction between L-HES, idiopathic HES,
and systemic forms of overlap HES becomes an
important factor to consider in the choice of second-line
therapies when steroid resistance or intolerance
develops.

Conclusions:

«  Eosinophils represent a distinct hematopoietic cell
lineage with unique features. Chronic
(hyper)eosinophilia may be accompanied by a
characteristic pattern of organ damage.

»  Hypereosinophilia (HE) is an important checkpoint
in the diagnostic algorithm.

. Independent of the underlying disease, HE-
associated organ damage is called hypereosinophilic
syndrome (HES).

» Inpatients with HE, it is important to document or
exclude an underlying neoplastic or non-neoplastic
disease and the presence of definitive or imminent
HE-related organ damage (HES).

» Close clinical follow-up of HEUS is necessary to
monitor for development of HES and/or an
underlying disease.

¢ Treatment of HES depends on the underlying
disease

e Complete staging of all organ systems, including
the skin, lung, heart, BM and blood and GI tract, is
essential in the evaluation of all patients with
unexplained HE.

» Patients with myeloid or stem cell neoplasms and
cosinophila caused by abnormalities in PDGFRA or
PDGFRB should be treated with imatinib.

Bibliography:

1.Pathogenesis and classification of cosinophil
disorders

Peter Valent, Gerald J Gleich, Andreas Reiter, Florence
Roufosse, Peter F Weller, Andrzej Hellmann, Georgia
Metzgeroth, Kristin M Leiferman, Michel Arock, Karl
Sotlar, Joseph H Butterfield, Sabine Cerny-Reiterer,
Matthias Mayerhofer, Peter Vandenberghe, Torsten
Haferlach, Bruce S Bochner, Jason Gotlib, Hans-Peter
Horny, Hans-Uwe Simon & Amy D Klion,

Expert Rev. Hematol. 5(2), 157-176 (2012)

2. KitaH.

Eosinophils: multifaceted biological properties and
roles in health and disecase. Immunol. Rev. 242(1),
161-177(2011).

3.Ackerman SJ, Bochner BS.

Mechanisms of eosinophilia in the pathogenesis of
hypereosinophilic disorders. Immunol. Allergy Clin.
North Am. 27(3),357-375 (2007).

4.0gbogu PU, Rosing DR, Horne MK 3rd.
Cardiovascular manifestations of hypereosinophilic
syndromes. Immunol. Allergy Clin. North Am. 27(3),

457-475(2007).

5.Kay AB.

The eosinophil in infection diseases. J. Infect. Dis.
129(5), 606613 (1974).

6.Tefferi A, Patnaik MM, Pardanani A.

Eosinophilia: secondary, clonal and idiopathic. Br. J.
Haematol. 133(5), 468-492 (2000).

7.Nutman TB.

Evaluation and differential diagnosis of marked,
persistente osinophilia. Immunol. Allergy Clin. North
Am. 27(3),529-549 (2007).

8.Simon D, Simon HU.

Eosinophilic disorders. J. Allergy Clin. Immunol.
119(6), 1291-1300 (2007).

9.Tefferi A.

Modern diagnosis and treatment of primary
cosinophilia. Acta Haematol. 114(1), 52—60 (2005).
10.Valent P.

Pathogenesis, classification, and therapy of eosinophilia
and eosinophil disorders. Blood Rev. 23(4), 157-165
(2009).

11.BainBJ.

Review: eosinophils and eosinophilic leukemia. Clin.
Adv. Hematol. Oncol. 8(12),901-903 (2010).

12.Kato M, Kephart GM, Talley NJ et al.

Eosinophil infiltration and degranulation in normal
human tissue. Anat. Record.252(3), 418425 (1998).
13.Valent P, Klion A, Horny HP etal.

Contemporary consensus on criteria and classification
of eosinophil disorders and related syndromes. J.
Allergy Clin. Immunol. (2012) (In Press).

14.Wilkins HJ, Crane MM, Copeland K, Williams WV.
Hypereosinophilic syndrome: an update. Am. J.
Hematol. 80(2), 148—157 (2005).

15.Liapis H, Ho AK, Brown D, Mindel G, Gleich G.
Thrombotic microangiopathy associated with the
hypereosinophilic syndrome. Kidney Int. 67(5),
1806—1811 (2005).

16.Numagami Y, Tomita T, Murakami K, Masaki I,
Kubo K, MichiharuN.

Sinus thrombosis in idiopathic hypereosinophilic
syndrome causing fatal cerebral haemorrhage. J. Clin.
Neurosci. 15(5), 585-587(2008).

17.Corradi D, Vaglio A, Maestri R etal.

Eosinophilic myocarditis in a patient with idiopathic
hypereosinophilic syndrome: insights into mechanisms
of myocardial cell death.

Hum. Pathol. 35(9), 1160-1163 (2004).

18.Klion A.

Hypereosinophilic syndrome: current approach to
diagnosis and treatment. Annu. Rev. Med. 60, 293-306
(2009).

19.Roufosse F, Weller PF.

Practical approach to the patient with marked
hypereosinophilia. J. Allergy Clin. Immunol. 126(1),




DOCUMENTA HAEMATOLOGICA
Supliment Vol. XXXV, Nr. 3-4, 2015

Clinical Haematology Section
Scientific Session

39-44(2010).

20.Hormy HP, Sotlar K, Valent P.

Eosinophil, basophil, and mast infiltrates in the bone
marrow: crossing the boundaries of diagnosis. J.
Hematopathol. 4, 101-111 (2011).

21.Roufosse F, Schandené L, Sibille C etal.

Clonal Th2 lymphocytes in patients with the idiopathic
hypereosinophilic syndrome.Br. J. Haematol. 109(3),
540-548(2000).

22.0gbogu PU, Bochner BS, Butterfield JH etal.
Hypereosinophilic syndrome: a multicenter,
retrospective analysis of clinical characteristics and
response to therapy.

J. Allergy Clin. Immunol. 124(6), 1319-1325 (2009).
23.Simon HU, Cools]J.

Novel approaches to therapy of hypereosinophilic
syndromes.Immunol. Allergy Clin. North. Am. 27(3),
519-527(2007).

24 Klion AD.

How 1 treat hypereosinophilic syndromes. Blood
114(18),3736-3741(2009).

25.JovanovicJV, Score J, Waghorn K et al.

Low-dose imatinib mesylate leads to rapid induction of
major molecular responses and achievement

of complete molecular remission in FIP1L1-PDGFRA-
positive chronic eosinophilic leukemia.

Blood 109(11), 46354640 (2007).

26.Wang LN, Pan Q, FuJF etal.

FIPIL1-PDGFRa alone or with other genetic
abnormalities reveals disease progression in chronic
cosinophilic leukemia but good response to
imatinib.Chin. Med. J. 121(10), 867-873 (2008).
27.Chase A, Grand FH, Cross NC.

Activity of TKI258 against primary cells and cell lines
with FGFR1 fusion genes associated with the 8pll
myeloproliferative syndrome.

Blood 110(10),3729-3734 (2007).

28 . Wasag B, Lierman E, Meeus P, Cools J,
Vandenberghe P.

The kinase inhibitor TKI258 is active against the novel
CUX1- FGFRI1 fusion detected in a patient with T-
lymphoblastic leukemia/lymphoma and
1(7;8)(q22;p11). Haematologica 96(6),922-926 (2011).

HUMAN MICROBIOME AND ITS
IMPLICATIONS IN HEMATOLOGY.

G. Oltean

Internal Medicine Clinic 1 - Hematology, University of
Medicine and Pharmacy of Tg.-Mures,

Emergency County Clinical Hospital Tg.-Mures

Microbiome represents the aggregate of all
microbial species on and in the human body. Humans

and their microbiome have co-evolved as a physiologic
community. The microorganisms living in association
with the human body are collectively called the
microbiota, with most microbe-host interactions being
symbiotic as opposed to pathogenic The microbiota can
colonize various anatomical sites throughout the human
body and contribute to our overall health through
physiologic and metabolic processes necessary for
survival. Microbiome is the associated genom of the
microbiota and it codes for the necessary processes that
are not encoded by the human genome. From birth,
commensal microbiota prime our immune system to
prepare for the millions of immunologic insults we
encounter throughout our lives. Microbiota have been
transmitted from mother to infant in the birth canal and
by breastfeeding. Microbiota acquired early in life are
responsible for these functions and remain relatively
stable for most of our lives. The microbiota is also
dynamic; the abundance or functions of certain species
within a community can shift or change in response to
typical exposures such as: infection, antibiotics, and/or
diet. Food and drug intake impacts the diversity of
microbes present.

There are 10 to 100 trillion microbes in a human;
microbial cells and particles thus outnumber human
cells at a ratio of 10:1. Microbes reside in and on many
of the body's sites: the skin and mucous membranes,
nares, oropharynx, external ear canal, external eye (lids,
conjunctiva), upper respiratory tract, external genitalia,
vagina, and intestine. The majority of human-associated
microbes reside within the colon, and this microbial
consortium is established within the first 3 years of life.
Of these lower intestinal microbes, the great majority of
the bacteria are phyla: Bacteroidetes and Firmicutes.
Each body site has its own microbial community. The
human microbiota form an ecosystem. In some cases
these sites propagate disbyosis and dysfunction of
microbiota which contribute to disease.

Some functions of helpful bacteria to human
immune system are: they train our immune system to
recognize and destroy pathogens, especially in early
childhood; decrease carcinogenic activity; protect
against harmful bacteria; produce some antibiotics;
reduce respiratory infections, like the common cold.
The complex interplay between host genetics and
environmental factors is critical in establishing and
shaping the microbiota. A healthy microbial community
is essential. Dysbiosis, or an imbalance in microbiota
composition, is postulated to be a major factor in a
variety of human diseases (diabetes, IBD, obesity,
cancer). Disbyosis of the gut microbiota can lead to a
chronic inflammatory response and cancer progression.

There is a role for the microbiota in normal
hematopoiesis. The composition of the gastrointestinal
microbiota impacts normal hematopoiesis and can be
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involved in hematological disease pathogenesis. The
size of the bone marrow myeloid cell pool correlates
strongly with the complexity of the intestinal
microbiota. Intestinal lymph nodes, Peyer patches, and
intestinal lymphoid follicles, only fully develop after
birth when they undergo a programmed population
change to cope with the microbiota and maintain
homeostasis. Alterations in the microbiota, as well as
in specific microbes, are associated with hematologic
disorders. In some cases, pathogens are believed to
trigger hematologic disorders; in others, disruption of
homeostasis in the microbiota is associated with
clinically significant outcomes in patients with
hematologic disorders. Microbial organisms have been
demonstrated, in some way, to impact every
compartment of the hematopoietic system.

There is an important relationship between red blood
cells and the microbiota. Aplastic anemia has been
reported after infections with human parvovirus B19,
hepatitis viruses A, B, C, E, and G, CMV, EBYV,
transfusion transmitted virus, and non—A-E hepatitis
viruses. Cyanocobalamin (vitamin B12) is synthesized
by several genes of intestinal bacteria. In anemia of
chronic inflammation, inflammatory cytokines induce
hepcidin expression and alter iron homeostasis.
Hepcidin is induced by infection and inflammation.
Hepcidin-dependent changes in iron flux can induce
anemia in chronic inflammatory states. Iron has arole in
mediating gut microbiota homeostasis.

Lymphocytes play a key role in responding to
microbial colonization by initiating an immune
response leading to tolerance or activation. Microbiota
are essential for the development of the mucosal
immune system and plays a role in protection against
infectious pathogens. Maturation of intestinal
cryptopatches and isolated lymphoid follicles, both
considered gut-associated lymphoid tissue, is
dependent on the microbiota after birth. A few phyla of
bacteria have been specifically implicated in mucosal
tolerance via iTreg induction. The microbiota can also
directly affect the differentiation of effector T cells.
Retinoic acid, which is produced by intestinal dendritic
cells, leads to an increased differentiation of Tregs and
decreased differentiation of inflammatory Th17 cells.
Microbiota have arole in intestinal B cell activation and
IgA production. Intestinal IgA can be produced at
multiple sites, such as Peyer's patches, isolated
lymphoid follicles, lamina propria and mesenteric
lymph nodes. The immune system co-evolved with the
microbial community to attain a well-balanced
symbiotic relationship. Immune system cells respond to
microbes following their recognition, by pattern-
recognition receptors, of microbial-associated
molecular patterns expressed on microbes but not on
host cells. Host immune cells reside in the lamina

propria of the intestine, below the epithelial layer. The
crosstalk between resident microbiota and immune cells
of the lamina propria is key to maintaining homeostasis
in the intestine.

Microbiota can directly initiate lympho-
magenesis. Microbiota can alter immune parameters to
affect lymphomagenesis. Gut microbes can affect the
immune system which may impact lymphoma
development. Bacteria such as H. pylori,
Campylobacter jejuni, Borrelia bergdorferi, and
Chlamidia psitacci play a role in lymphoma
development. Many lymphomas are associated with the
presence of specific microorganisms: EBV (endemic
Burkitt lymphoma and posttransplantation
lymphoproliferative disorders), HCV (marginal zone
lymphomas), H. pylori (lymphoma of gastric MALT
type) , HTLV-1 (adult T-cell leukemia/lymphoma ), and
HIV. In acute leukemia, oral manifestations indicate
aberrations in oral microbiota characterized by reduced
diversity and abundance alterations, possibly involved
in systemic infections, indicating the importance of
immune status in shaping the structure of oral
microbiome. Any inflammatory process, such as
bacterial infection or sepsis, that elevates serum
interleukin levels (especially IL-6) may increase the
circulating platelet count (reactive thrombocytosis).
Infections have been associated with immune
thrombocytopenia (ITP). There is strong evidence for
an association between infection with H pylori and ITP.
Platelet concentrations are sensitive to the presence of
microbial organisms. CMYV, varicela zoster virus and
HCYV can cause severe thrombocytopenia.

The microbiota has impact on treatment outcome.
An intact microbiota is required for optimal response to
chemotherapy. In allo-HCT, the gastrointestinal
mucosa is damaged, and colonizing bacteria are
impacted, leading to an impaired intestinal microbiota
with reduced diversity. The diversity of the intestinal
microbiota at engraftment is an independent predictor of
mortality in allo-HCT recipients. Interventions to
maintain intestinal diversity may lead to improved
outcomes in allo-HSCT. Components of the microbiota
have a role in the development of GVHD. Low gut
microbiota diversity post—allo-HCT is associated with
the use of systemic antibiotics, and this association is
more pronounced in gastrointestinal GVHD.

Intestinal microbiota have systemic effects: are
associated with spontaneous arthritis, with the
occurrence of diabetes, also affects the amount of energy
harvested from the diet and consequentially can play a
role in obesity. Gut microbial communities can impact
risk for obesity. The gut microbiome associated with
obesity might be a biomarker and possibly a therapeutic
target. Differences in gut microbial ecology among
humans affects the efficiency of their energy
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harvest/storage when consuming a given
diet.microbiota confer protection against sepsis induced
by systemic infection.There is a relationship between
intestinal microbiota and the central nervous system.
Microbiome may affect human psychology, particularly
levels of anxiety, depression and emotion behaviors.
Microbiota have a role on anti-tumor immune
responses, and a normal microbiota is necessary for
responsiveness to anti-tumor therapies. Microbiota
have arole on transplant outcomes.

Altering the diet, with its short- and long-term

consequences on the microbiota, may have an important
impact on maintenance of a poised but controlled
immune system and therefore on health. The microbiota
co-exist with the host in a unique symbiotic relationship.
The complex crosstalk between the microbiota and
the immune system is critical not only to maintain
intestinal homeostasis, but also to prevent systemic
pathology.
Tools and approaches to modify the microbiota are
being developed in the hope of improving health
outcomes: from biological therapies such as fecal
microbiota transfer (FMT), to modification of the diet,
or to personalized and targeted antibiotic therapies.
Probiotic bacteria may help control obesity,
hypercholesterolemia, and metabolic syndrome.
Probiotics and prebiotics can be effective
chemoprevention strategies. Microbiota are involved
into the basic mechanisms of carcinogenesis and
microbiota also become targets for therapeutic
intervention. The microbiota is a biomarker of disease,
with both diagnostic and prognostic utility.
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Acute leukemia is the hematopoietic malignancy
which has risen the most scientific interest.
Chemotherapy was used in the treatment of acute
leukemia over the past 50 years, and was based mostly
on the biochemistry ofthe leukemic cell.

Regarding the targeted therapy, much effort is now
being focused on kinase inhibitors following the
spectacular success of the ber-abl tyrosine kinase
inhibitors in chronic myeloid leukemia and acute
lymphoblastic leukemia Ph positive.The tyrosinkinase
controlled cell signaling pathways have been elucidated
in a large number of studies and some kinases as FLT3,
NPM1, Ras/Raf/MAPK, PI3K/AKT/mTor , aurora
kinase, etc were identified as therapeutic targets in
AML.

PML-RARa is also an important target for the
leukemic cells and the treatment based on this mutation
has improved the survival rate of patients with acute
promyelocytic leukemia.

The leukemia microenvironment, which has an
important role in the development of the leukemic cells,
is an interesting field for the development of targeted
therapy against the stromal cells.

Micro RN As are also becoming attractive targets due to
their regulatory control of many pathways of vital
importance for leukemia proliferation and survival.

All genetic and epigenetic alterations in leukemias
result in metabolic alterations, so glycolysis, oxidative
phosphorylation and fatty acid oxidation are the center
ofleukemic metabolomics.

An other important research domain in the field of
targeted therapy in AML is the specific immunotherapy
using NK and T cells.

Today we witness an exponential development of
knowledge in the field of cellular and molecular biology,
immunology and epigenetic gene regulation of
leukemias. The clinical and laboratory invastigators
translate this scientific insights into clinical success,







