
In The Name of God



Severe Neutropenia And Hematopoietic 

Stem Cell Transplant 

A case Report

Dr. Ahmad Tamaddoni  

Professor in Pediatric Hematology & Oncology 

Non-Communicable Pediatric Diseases Research 

Center, Babol, I.R.Iran.

E-mail: drtamaddoni@yahoo.com

mailto:drtamaddoni@yahoo.com


Neutropenia

• Neutropenia is defined as a decrease in the absolute neutrophil

count (ANC).

• In Caucasians, neutropenia is defined as an ANC of less than

1000/mm3 in infants between 2 weeks and 1 year of age and

less than 1500/mm3 beyond 1 year of age.

• African Americans may have lower counts, with ANC levels

200-600/mm3 less than in Caucasians.

• Neutropenia can be transient or chronic.
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• Neutropenia is considered “chronic” when it persists beyond 3 months and

is due to reduced production or increased destruction of neutrophils.

• It may be an inherited, intrinsic disorder or an acquired, extrinsic defect.

• In pseudoneutropenia, a normal neutrophil population may be shifted

toward the marginating compartment, leaving fewer cells in the circulating

compartment. The WBC count measures only the circulating cells and not

the marginating pool; therefore, this represents a pseudoneutropenia. The

bone marrow is normal in appearance. The neutrophils function normally

and the leukocyte changes are usually found incidentally on blood count.

Marginating neutrophils may be uncovered by the injection of epinephrine.
4



The severity of neutropenia is graded according

to ANC as follows:

– Mild neutropenia: ANC 1000-1500/mm3

– Moderate neutropenia: ANC 500-1000/mm3

– Severe neutropenia: ANC less than 500/mm3
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Causes of Neutropenia
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Causes of Neutropenia
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The incidence of SCN is two per million population
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Pathogenesis and Genetics

• In vitro bone marrow studies show a reduced number of granulocyte-

macrophage colonies in SCN patients.

• There is also a reduced number of CD341/Kit1/G-CSFR1 myeloid

progenitor cells in the bone marrow.

• Neutrophil elastase gene (ELANE) mutations: It has been hypothesized that

mutations of ELANE in SCN result

• in a high rate of premature apoptosis in neutrophil precursors, which results

in decreased myelopoiesis.

• Neutrophil elastase is a serine protease localized in the granules of

neutrophils and monocytes.

• A mutant enzyme has a dominant negative effect on the normal wild-type

elastase.

• This explains the defective proteolysis in the SCN neutrophils even though

half of the normal amount of the elastase is present in the neutrophils of
these patients.
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Clinical Manifestations and Laboratory 

Investigations

• During the first year of life omphalitis, otitis media, upper respiratory tract

infections, pneumonitis, skin abscesses, and liver abscesses occur

commonly with positive cultures for staphylococci, streptococci,

Pseudomonas, Peptostreptococcus, and fungi. Splenomegaly may be

present. Other manifestations include the following:

• Blood counts reveal a normal WBC with an ANC less than 200/mm3 and a

compensatory eosinophilia and monocytosis. Mild anemia and

thrombocytosis may be present.

• Bone marrow examination shows a maturation arrest of myelopoiesis at the

promyelocyte or myelocyte stage with marked paucity of mature

neutrophils. There is an increase in monocytes, eosinophils, macrophages,
and plasma cells.
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Investigations of Patients with Neutropeniaa



• During the first year of life omphalitis, otitis media, upper respiratory tract

infections, pneumonitis, skin abscesses, and liver abscesses occur

commonly with positive cultures for staphylococci, streptococci,

Pseudomonas, peptostreptococcus, and fungi. Splenomegaly may be

present. Other manifestations include the following:

• Blood counts reveal a normal WBC with an ANC less than 200/mm3 and a

compensatory eosinophilia and monocytosis. Mild anemia and

thrombocytosis may be present.

• Bone marrow examination shows a maturation arrest of myelopoiesis at the

promyelocyte or myelocyte stage with marked paucity of mature

neutrophils. There is an increase in monocytes, eosinophils, macrophages,
and plasma cells.
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Treatment

• G-CSF: The initial dose of G-CSF employed is 5 μg/kg/day. Response

occurs 710 days from the start of treatment.

• The goal of therapy is to achieve an ANC of approximately 1000-

1500/mm3 and maintain the patient free of infections.

• More than 95% of patients with SCN will respond to G-CSF.

• After beginning G-CSF therapy, the dose should be adjusted up or down at

1- to 2-week intervals until the lowest effective dose is reached.
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Treatment

• Baseline bone marrow cytogenetics should be obtained prior to G-CSF

therapy. Initial cytogenetic studies at diagnosis are usually normal.

However, during the course of the disease, clonal abnormalities may

emerge, 50% of which are monosomy-7. Since 12% of patients with SCN

develop MDS and/or acute myelogenous leukemia (AML), it is important

to perform periodic bone marrow examinations for morphology and

cytogenetic studies in the follow-up of these patients. Patients who require

higher doses of G-CSF (more than 8 μg/kg/d) are at higher risk to develop

MDS/AML than those who are more G-CSF responsive (40 vs 11% after

10 years of therapy).
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Treatment

• The G-CSF receptor is normal in patients with SCN. However, patients with SCN are

predisposed to develop acquired (somatic) mutations of the cytoplasmic domain of the G-CSF

receptor. There is a good correlation between the development of leukemia/MDS and the

acquisition of G-CSF receptor mutations in these patients. The time interval between these

two events varies considerably.

• Hematopoietic Stem Cell Transplantation (HSCT) The following are the indications for

HSCT:

• Patients who require greater than B8 μg/kg/day of G-CSF are statistically much more likely to

succumb to

• infection or leukemia.

• Refractoriness to G-CSF treatment.

• Emergence of MDS/AML.

• HSCT can be considered as treatment for all patients with SCN who have a HLA-matched
sibling donor available with matched unrelated transplant reserved for high-risk patients.
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Complications associated with G-CSF

• Complications associated with the use of G-CSF include: bone pain,

splenomegaly, hepatomegaly, thrombocytopenia, osteopenia/osteoporosis,

HenochSchonlein purpura type of immune-complex-induced vasculitis of

the skin, and/or glomerulonephritis.
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Prognosis

• The leading causes of death in SCN are infection and MDS/leukemia.

• Patients with severe chronic neutropenia should be registered with the

Severe Chronic Neutropenia International Registry. This registry collects

and maintains long-term outcome data as well as providing resources for

physicians, patients, and families.
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Reticular Dysgenesis

• Reticular dysgenesis is a disorder of stem cells in which maturation of both

myeloid and lymphoid lineages is defective. Platelet and red cell

production are normal. Affected individuals have severe neutropenia and

moderate to severe lymphopenia. In addition, there is absence of peripheral

lymphoid tissues, Peyer’s patches, tonsils, and splenic follicles. The

mortality rate is high from infection at an early age. Treatment: HSCT can

be curative.
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Approach to diagnosis of neutropenia



severe congenital neutropenia and 

kostmann syndrome

• Severe congenital neutropenia (SCN) includes a heterogeneous group of

disorders with different patterns of inheritance.

• Kostmann syndrome (KS) follows an autosomal recessive pattern of

inheritance.

• Its underlying genetic defect is due to homozygous mutations in the HAX1

gene on chromosome 1.

• Other SCN may follow autosomal dominant or sporadic patterns of

inheritance.

• In this group of patients, ~ 60% have diverse mutations in the neutrophil

elastase gene (ELANE).

• These mutations affect only one allele.

• The majority of patients present with a sporadic pattern, since autosomal

dominant inheritance is relatively more lethal. In some patients, there may
be germline mosaicism.
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A Case Report of Severe Congenital 
Neutropenia    

کودکاننبیمارستاپیوندبخشدرخونسازبنیادیهایسلولباپیوندجهتکهاستایساله17جوانبیمار•
.استشدهبستریامیرکلا

:تاریخچه•
یتراپبیوتیکآنتیباکهبودشدهتزریقناحیهآبسهدچارBCGواکسیناسیونازپسشیرخوارگیدورانازبیمار–

.یافتبهبودطولانی
بستریابقهسنوبتچندینکهاستشدهمیگاستروانتریتوتنفسدستگاههایعفونتدچارمکررطوربهبیمار–

.استداشته
وتراپییوتیکبآنتیباکهاستبودهشدیدنوتروپنیآنعلتکهشدبستریطولانیتببعلتسالگی4سندر–

.شدمرخصبیمارستانازویافتبهبودG-CSFتزریق
,CBCباکنترلجهتترخیصازپسماهیک– diffتشخیصجهتکهداشتشدیدنوتروپنیمجدداًشدهانجام

نوتروفیلتعدادوانمغزاستخپونکسیوندرکه.گرفتقرارمغزاستخوانبیوپسیومغزاستخوانپونکسیونتحتقطعی
.استداشتهشدیدکاهشمتاییلوسیتوباندوها

هایبیماریوایمنیسیستمدیگراختلالاتهایبیماریجملهازنوتروپنیمختلفعللنظرازبررسیتحتبیمار–
تیولوژیکاعللنهایتاًکهگرفتقرار...وواسکولارکلاژنهایبیماریوعفونیوداروییعوارضوارثیمتابولیک
.نشدیافتخاصی

.شدشروعهفتگیومنظمG-CSFخاصیعلتبدونشدیدنوتروپنیتشخیصبابیماربرای–
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.شدشدیدنوتروپنیدچاربیمارمجدداًیافتتغییرهفتهدوبهوقتیG-CSFتزریقفاصله•

.شدکنترلنسبتاًهفتهدرباردوسپسوهفتگیG-CSFتزریقبابیمار•

.یافتافزایشبارسهبههفتهدرتزریقاتتعدادنهایتاًتاکردپیداادامههاسالG-CSFتزریق•

.شدایجادنیزپلاکتکاهششدتوG-CSFتزریقازناشیاستخوانهادرد•

دهندهداشتنبهتوجهباهماتولوژیکهایبدخیمیبروزخطروG-CSFبادرمانعوارضبهتوجهبانهایتاً•

-HLAنظرازوبودبیمارخواهرکهپیوندمناسب typingًًبهتصمیماستبودهبیماربایکسانکاملا

H.S.C.TAllogeneicاینداکشنرژیمباBusolfan+fludarabine+ATGشدانجام.

مغزاستخواننرمالسلولاریتیوخوبعمومیحالباو%90ازبیشکایمریسمباپیوندازبعدهفتهسهبیمار•

.شدمرخص

.نداردهماتولوژیکمشکلهیچوسالمکاملاًپیوندانجامازپسکهاستسال4مدتبیمار•
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Thanks for your attention


