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Annual Congress of Iranian Pediatric Hematology & Oncology Society
White Blood Cell Disorders in Children
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Case presentation:

A 10 y boy with severe neutropenia( resolve by

GCSF) and recurrent bleeding tendency(factor
7=37%)

* +Osteopenia(causes recurrent pathologic FX in
long bones)
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Test Result Unit Reference Range Differentia
Complete Blood Count .
W.B.C L295 x10%3/micL. ~ 3.9-11.5 Neutrophils (L) 6%
RB.C H5.39 xl0*6/micl. ~ 3.9-5.3 Lymphocyte (H) 79 %
Hemoglobin 15. x10*3/micl.  12.8-16 Monocyte (H) 15 %
Hematocrit /4 x10*3/micL. ~ 37-46
77-92
25-34
J.2-357
170 - 450
13-155

Reference runges are according to the age and sex of the patient.
Checked by: |

Dr. A. Jelveh

Dok gDy Sy My Jlealy

Dy A A3 wid =
e e pner M \- < M,&
: :....,xkn_..u ..t_,.—-—. ,M

l - :
WA Al 53 BT oA Koy IPATIATIIY A ATANTIA Sk g VT=IATO S el I
P-94-19094 - sidsteis o ¥ e 231} Wlas dsalirasne SO © oS waml - o

SPECIMEN : Bone marrow biopsy & Aspiration
CLINICAL DATA : Neutropenia
GROSS DESCRIPTION:

Received specimen in formalin in one container labeled as " BMB " consists of 0.5 cm
needleshapodbonet!seuowlmsasphuonsndes&z PBS.

MICROSCOPIC DESCRIPTION:

PERIPHERAL BLOOD'
RBC Morpholegy

WBC: Neutr: ’
Pit: Mlld

BONE MAR
There are |
erythroid ser

ferent stages of maturation The
iries shows decrease maturation.

TREPHINE B¢
Section show » dintertrabecuiar marrow spaces. The

intertrabeculi «; armow copulation with about 80%

celiularity. J megakaryocytic series are present.
The erythroid d series shows decreased maturation &

hypoplasia. 4
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ISFAHAN UMIVERSITY OF MEDICAL SCIENCES

SAYEDAI-SHOHADA HOSPITAL
FLOWCYTOMETRY

NAME: MOHAMMAD OMID PATIENT NO-92-A-493
AGE: ABDOLLAHZADEH DATE: 1392/05/29
SEX: :hk VIABILITY: GOOD
T Doctor: KARGAR
CYTOCHEMICAL STAINING
MYELOPEROXIDASE:
PERIODIC ACID SHIFF:
MARKER Lymphk | Gran | Meno | Total
MMON ALL ANTIGEN cnle n%
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Key questios about this case:

* 1.what is his diagnosis? Granulocytes
* 2.is WAS correct diagnosis for this o5
patient? # @;3 /ﬁ
* 3.what cause of osteopenia in this % | ?3?;-;"
patie nt? Basophil . £osinophil
* 4 what is correlation between factor 7 /"5“
deficiency and neutropenia? kﬁ

Neutrophil



tissue factor & factor 7

 Tissue factor (TF) is a transmembrane
receptor for Factor VII/Vlla (FVII/VIla). | Exposed TF-bearing cells

* TF also called CD142 or plt TF or
coagulation facctor 3

* |t is constitutively expressed by cells
surrounding blood vessels.

* The endothelium physically separates
this potent "activator" from its
circulating ligand FVII/FVlla and
prevents inappropriate activation of the

2

clotting cascade. O =
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CASE REPORT
A novel mutation in Wiskoti-Aldrich gene manifesting as macrothrombocytopenia and
neutropenia

Daniel Lee2,
Abdullah Haddad3,
Prerma Mewawallad

Comrespondence to Dr Mais Arwani, dr.arwani @ gmail.com, mais_arwani @yahoo.com

aummany

Wiskott-Aldrich syndrome (WAS) is a rare X-linked disorder, described as a clinical triad of
microthrombocytopenia, eczema and recurrent infections. Different mutations in WAS gene
have been identified, resulting in various phenotypes and a broad range of disease severity,
ranging from classic WAS to X-linked thrombocytopenia and X-linked neutropenia. WAS in
some cases can be fatal without haematopoietic stem cell transplantation early in lite. In this

particular case, we present a novel mutation with a unique presentation. An 18-year-old man
incidentally found to have MEEFGIRTOMBOEYIOPEREIENEMEGIIGBENIA ! 16 yoars of age later
found to be hemizygous for c. 869T=C (p.lle290Thr) mutation in WAS gene. The late
presentation, absence of other manifestations of WAS and presence of
macrothrombocytopenia, rather than microthrombocytopenia, which is usually a characteristic

finding in WAS, misled the initial diagnosis. On review of literature, this mutation has not been
reported as causing WAS.

http-//dx.doi.org/10.1136/bcr-2018-225123




X-Linked Neutropenia with a 1294T Mutation of the Wiskott-Aldrich Syndrome

Gene.
Melanie M. Gotter, MD,

Blood (2006) 108 (11): 1278.
https://doi.org/10.1182/blood.V108.11.1278.1278

X-linked neutropenia (XLN, OMIM #300299) is a rare cause of severe congenital
neutropenia and was first described in a three-generation Belgian family with 5 affected
members. Reported features of XLN include severe congenital neutropenia and
monocytopenia with recurrent bacterial infections, a decreased CD4/CD8 ratio and bone
marrow maturation arrest at the promyelocyte/metamyelocyte stage. In the Belgian
family, a L270P WAS mutation was identified, causing constitutive activity of the
Wiskott-Aldrich-syndrome protein (WASP) toward actin polymerisation (Devriendt et al.
Nat.Genet. 2001). Here, we report the clinical phenotype of a second large family with
XLN and with a 1294T WAS mutation. In this three-generation family, 10 affected males
(7-45y) and 8 female carriers were identified. Variable non-cyclic neutropenia is
present in affected males (0.2-3.3*10%L in those not on G-GSF; 0.1-1.010%L on G-
CSF). Five of 10 affected males in the 1294 T family have monocytopenia. A consistent
feature in all cases is a reduced NK cell number. In fact, 3 of 3 tested L270F cases also
had reduced NK cell counts. The severity of the clinical phenotype is variable without
apparent correlation with the degree of neutropenia. Five of 10 affected males are
receiving treatment with G-GSF because of recurrent infections. Four of 10 are reported
healthy in the absence of G-CGSF. One case with a borderline neutrophil count
(2.4*10%L) is not on G-CSF, despite recurrent infections. In addition, two males with a
history of recurrent infections, at least one of whom had neutropenia, died of infectious
causes at age 5 and 18 years.

|Platelet counts are variably reduced in affected males, but with normal platelet volume.
No consistent abnormalities in CD4/CD8 ratio are found. Available bone marrows have
revealed no myelodysplastic features or cytogenetic abnormalities. Of note, female
carriers show intermediate findings in neutrophil, platelet and NK cell counts. Only 1
female carrier is known with recurrent upper respiratory and ear infections and is treated
with G-CSF. The T916C mutation we found in exon 9 of WAS, has recently been
described (Ancliff et al. Blood online 2006) and results in a 1294T mutation of the WASP
GTPase-binding domain (GBD). The 1294T GBD-VCA construct has a lower melting
temperature (36°C) as measured by circular dichroism spectroscopy (78°C for wild-
type). In the absence of Cdcd2, 1294T GBD-VCA is nearly completely active toward the
Arp2/3 complex, contrary to wild-type GBD-VCA, but similar to the L270P construct.
Thus, these data provide new and independent genetic evidence that mutations that
disrupt the auto-inhibitory domain of WASP are the cause of XLN. In addition, based on
this largest XLN kindred to date, reduced NK cell counts appear a consistent feature.
None of the affected males presented with myelodysplasia. Finally, female carriers have
moderately reduced neutrophil counts, mostly without clinical consequences. Thus, the
presence of mild neutropenia in potential female carriers does not rule out the possibility




Blood
22012 Sep 6:120(10):2133-43.
doi: 10.1182/blood-2012-06-437772. Epub 2012 Jul 26.

Roxane Darbousset!, DOI: 10.1182/blood-2012-06-437772

For a long time, blood coagulation and innate immunity have been viewed as
interrelated responses. Recently, the presence of leukocytes at the sites of vessel injury
has been described. Here we analyzed interaction of neutrophils, monocytes, and
platelets in thrombus formation after a laser-induced injury in vivo. Neutrophils
immediately adhered to injured vessels, preceding platelets, by binding to the activated
endothelium via leukocyte function antigen-1-ICAM-1 interactions. Monocytes rolled on
a thrombus 3 to 5 minutes postinjury. The kinetics of thrombus formation and fibrin
generation were drastically reduced in low tissue factor (TF) mice whereas the absence
of factor Xl had no effect. In vitro, TF was detected in neutrophils. In vivo, the inhibition
of neutrophil binding to the vessel wall reduced the presence of TF and diminished the
generation of fibrin and platelet accumulation. Injection of wild-type neutrophils into
low TF mice partially restored the activation of the blood coagulation cascade and
accumulation of platelets. Our results show that the interaction of neutrophils with
endothelial cells is a critical step preceding platelet accumulation for initiating
arterial thrombosis in injured vessels. Targeting neutrophils interacting with
endothelial cells may constitute an efficient strategy to reduce thrombosis.

Resting State

»
Defective
bacterial killing

4
Impaired survival
2



IMMUNHLGEY

REVIEW ARTICLE
published 18 Decernber 2012
doi: 10.3ZEWhimmu.2012. 00386

The emerging role of neutrophils in thrombosis—the
journey of TF through NETs

Konstantinos Kambas, loannis Mitroulis and Konstantinos Ritis*

First Department of Internal Medicing, University General Hospifal of Alexandroupolis, Democntus Uiniversity of Thrace, Alexandroupalls, Greecs
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The production of TF by neutrophils and their contribution in thrombosis was until
recently a matter of scientific debate. Experimental data suggested the de novo TF
praoduction by neutrophils under inflammatory stimuli, while others proposed that these
cells acquired microparticle-derived TE BHecent experimental evidence revealed the cntical
role of neutrophils in thrombotic events. Meutrophil derived TF has been implicated in this
process in several human and animal models. Additionally, neutrophil extracellular trap
(MET) release has emerged as a major contributor in neutrophil-driven thrembogenicity
in disease models including sepsis, deep venous thrombosis, and malignancy. It is
suggested that NETs provide the scaffold for fibrin deposition and platelet entrapment and
subsequent activation. The recently reported autophagy-dependent extracellular delivery
of TF in METs further supports the involverment of neutrophils in thrombosis. Herein, we
seek to review novel data regarding the role of neutrophils in thrombosis, emphasizing the
implication of TF and NETs.

Keywords: neutraphil extracellular traps, thrombosis, tissue factor, neutrophil, coagulation cascade



Probably diagnosis:

 Deficiency of TF-positive neutrophil (CD142)

* Defenite treatment for neutropenia & coagulation disorder severity:
* Allogenic HSCT

Endothelial
Cells
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