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SITOPENI

Kemik iligi kaynakl hicrelerin periferik kanda
sayica azalmasi
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Kemik iliginin Normal Selliilaritesi

» Cocuklarda %65-100
- Yenidoganlarda 7100
- Ilk dekadda %80-90
- Ikinci dekadda %65-85

- Erigkinlerde %25-75
- 20 yas 7%65-80
- 30 yas %50
- 60 yas %40
- >70 yas 7%25-30



Eriskin kemik iligi aspirasyonunda hiicre

tiplerinin oranlari

Hiicre tipleri

3

Myelomonositik seri
Myeloblastlar
Promyelositler
Myelositler (notrofilik)
Metamyelositler
Bantlar
Notrofiller
Myelositler (eosinofilik)

Bant

Matir
Monositler/makrofajlar
Bazofiller
Mast hiicreleri

Eritroblastlar

Megakaryositler

Lenfositler

Plazma hiicreleri
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SITOPENI

ERITROID SERI = ANEMI
MYELOID SERi = LOKOPENI
TROMBOSITER SERI = TROMBOSITOPENI




ERITROID SERIi NORMAL DEGERLER

Olciimler Erkek Kadin
Hemoglobin ( gm/dL) 13.6-17.2 12.0-15.0
Hematokrit (%) 39-49 33-43
Eritrosit # (x10%/uL) 4.3-5.9 3.5-5.0
Retikiilosit sayist # (%) 0.5-1.5

Ortalama Eritrosit Hacmi (fl) MCV 82-96

Ortalama Eritrosit Hemoglobini (pg) ~ MHC 27-33

Ortalama Eritrosit Hemoglobin Konsantrasyonu 'gm/dL) MCHC = 33-37

Eritrosit dagilim genisligi RDW 11.5-14.5



ANEMILER

ERITROSITLERIN NORMAL ORANLARININ
ALTINDA SAYIDA OLMASI

* Cogalma bozuklugu

* Olgunlagsma bozuklugu
- Cekirdek

- Sitoplazma
* Yikim artisi
* Kan Kaybi




+ Cogalma bozuklugu Kalitsal ANEMlLER

Kok hiicre azligi Fankoni, telomeraz bozukluklar

Eritroblast olgunlasmasi: Thallassemi Sendromlar:

+ Cogalma bozuklugu Edinsel = Kazanilmis

Beslenme : B12 , Folat (DNA sentezi =Cekirdek)
Demir (Hemoglobin Sentezi =Sitoplazma)

Biliyiime Faktord : Bobrek yetmezligi, kronik hastalik

Immun progenitér hasari: Aplastik anemi, izole formlar

Primer timorler : MDS, Losemi,

Sekonder timor -enfeksiyon : Metastaz -Fibrozis -Granilom

Enfeksiyonlar (Eritroid): Parvovirus B19

Cesitli : Endokrin ve karaciger bozukluklar:




Kan kayiplar: : Akut-Kronik ANEMiLER

Yikim Artisi (Hemoliz) :
Kalitsal Hastaliklar:
Membran defekti: Herediter sferositoz
Enzim eksiklikleri: G6PD, Glutatyon Sent Pirivat Kin, Hekzokinaz
Hemoglobin Anomalileri: Globin sentezi: Thalassemi Send
Yapisal : Sicle cell, stabil olmayan hemoglobinopatiler
Kazanilmis
Genetik defekt: Fosfoditilinozitol iligkili glikolipid (PNH)
Antikor iligkili: Otoimmun, transfiizyon, ilag....
Mekanik: TTP, Hemolitik tremik Syd,
Kardiyak travmatik : Kapak
Enfeksiyon: Malarya,
Toksik Kimyasal: Sepsis, Yilan sokmasi, Kursun zehirlenmesi
Membran lipidleri: KC hasari
Sekestrasyon : Hipersplenizm




ANEMILER

» Cogalma bozuklugu
*Eritroid seride hipoplazi
*Kemik iliginin neoplastik
hiicrelerle iggali
*Fibrozis ile isgal




OGALMA BOZUKLUGU
APLASTIK ANEMi
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TABLE 14-7 Major Causes of Aplastic Anemia

Acquired

dopati APLASTIK ANEMi

Acquired stem cell defects
Immune mediated

Chemical Agents

Dose related
Alkylating agents
Antimetabolites
Benzene
Chloramphenicol
Inorganic arsenicals

Idiosyncratic Physical Agents
Chloramphenicol
Phenylbutazone
Organic arsenicals
Methylphenylethylhydantoin
Carbamazepine
Penicillamine
Gold salts

Whole-body irradiation

Viral Infections

Hepatitis (unknown virus)
Cytomegalovirus infections
Epstein-Barr virus infections
Herpes zoster (varicella zoster)

Inherited

Fanconi anemia
Telomerase defects



APLASTIK ANEMI

1- Kemik iligi progenitor hiicrelerinin
immun kokenli > T hiicre yaniti

b\
| Stem cell
)

2- intrinsik kok hiicre anomalisi
Environmental insult
(viruses, drugs, etc.)

Genetically altered
stem cells

'\o A&

Express new antigens Reduced proliferative and
differentiative capacity
IFNy

TNF
Marrow
aplasia

T- ceII response
FIGURE 14-24 Pathophysiology of aplastic anemia. Damaged stem cells ¢

Robbins Cotran Kumar



SADECE ERITROID SERIYI ILGILENDIREN

Pure Red Cell Aplasia

- Acute: Parvovirus B19 infection (may persist in immunosuppressed
patients)
- Chronic: Associated with thymoma, large granular lymphocytic

leukemia, presence of neutralizing antibodies against erythropoietin,
and other autoimmune phenomenon



ANEMILER

» Olgunlasma bozuklugu (gekirdek, sitoplazma)

Kongenital:* Thalassemi, Kongenital Diseritropoetik A
*Transkobalamin IIT eksikligi,

*Metionin sentez eksikligi.

Edinsel:  *Beslenme: Demir, Vit B12, Folat
*Myelodisplastik sendrom (MDS)
*Alkol ile olusan
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B12 vitamini
Decreased Intake

Inadequate diet, vegetarianism

‘ Impaired Absorption

Intrinsic factor deficiency
Pernicious anemia
Gastrectomy
Malabsorption states
Diffuse intestinal disease (e.g., lymphoma, systemic sclerosis)
Ileal resection, ileitis
Competitive parasitic uptake
Fish tapeworm infestation
Bacterial overgrowth in blind loops and diverticula of bowel
FOLIK ASID

Decreased Intake

Inadequate diet, alcoholism, infancy
Impaired Absorption

Malabsorption states

Intrinsic intestinal disease
Anticonvulsants, oral contraceptives
Increased Loss

Hemodialysis

Increased Requirement

Pregnancy, infancy, disseminated cancer, markedly increased hematopoiesis
Impaired Utilization

Folic acid antagonists
Unresponsive to Vitamin B,, or Folic Acid Therapy

Metabolic Inhibitors of DNA Synthesis and/or Folate Metabolism (e.g.,
Methotrexate)

Robbins Cotran Kumar



Intestinal

DEMIR DONGUSU

absorption

T

Plasma

=

transferrin
iron

Mononuclear

phagocyte
stores

Circulating
erythrocytes _

Robbins Cotran Kumar

1]

Marrow
erythroid
precursors

Y

Skin, gut,
endometrium

R

Shedding,
blood loss
(1-2 mg/day)

Heme iron

e

FOOD
IRON

Heme transporter

Hepcidin
/

Ferroportin 1

Fed* Fe?*
Nonheme Q
iron
Fe30
) [¢]
Fe2*

Mucosal Hephaestin Plasma
ferritin transferrin

< Lost by shedding Erythroid

q of epithelial cells marrow



ANEMILER

Olgunlasma bozuklugu

. Cekirdek: MAKROSITOZ
Megaloblastik degisiklikler

Eritroid hiperplazi; inefektif
hematopoez ve kemik iliginde hiicre olimda

. Sitoplazma: MIKROSITOZ

Eritroid hiperplazi ve inefektif
hematopoez




CEKIRDEK OLGUNLASMA BOZUKLUGU
Myelodisplastik Sendrom (MDS)




Normal matiirasyon .
Y i'é'

»

Bisikli Howell-Joly
Gekirdek morfoloji u .

bozuklugu .
Bazofilik Ring
Noktalanma Sideroblast




ANEMILER

- Yikim artisi
Kongenital:

*Tntrinsik eritroid bozukluklar:

Herediter sferositoz,
G6PDH eksikligi,

Sickle cell anemi

*Edinsel: *Intrinsek eritrosit bozukluklar:: PNH
*Ekstrinsek(cevresel) :
Immun hemolitik anemi
Otoimmun, ilac iliskili, HUS,
Clostridium sepsisi, TTP




PAROKSISMAL NOKTURNAL HEMOGLOBINURI
(PNH)

+ Eritrosit membraninda glycosylphosphatidylinositol
(GPT).
- Hematopoetik kok hiicrelerde GPI-linked proteinlerin

somatik mutasyonu (PIGA mutasyonu) : compleman
aktivasyonu kontroli bozuklugu

1- decay-accelerating factor : CD55;

2- membrane inhibitor of reactive lysis :CD59;
(Kompleman alternatif yolunun kendiliginden
aktivasyonunun engellenmesi )

3- C8 binding protein.

Hastalarda : Hemoliz kan PH sinin distiigi ile geceleri
genellikle olur. Hemoglobiniri olmadan kronik hemoliz |

Tromboz riski yiiksektir.




OTOIMMUN HEMOLITIK ANEMI

Warm Antibody Type (IgG Antibodies Active at 37°C)

Primary (idiopathic)

Secondary
Autoimmune disorders (particularly systemic lupus erythematosus)
Drugs
Lymphoid neoplasms

Cold Agglutinin Type (IgM Antibodies Active Below 37°C)

Acute (mycoplasmal infection, infectious mononucleosis)
Chronic

|diopathic

Lymphoid neoplasms

Cold Hemolysin Type (IgG Antibodies Active Below 37°C)

Rare; occurs mainly in children following viral infections



ANEMILER

Yikim Artist

Periferde : Eritrosit sekil bozukluklar::

Retikilosit artisi,
Trombositopeni

Mikroanjiyopati.

Kemik iliginde: Eritroid hiperplazi




NOTROPEN!I

* Cogalma bozuklugu: Myeloid elemanlarin
azalmasi

* Olgunlasma Bozuklugu: Notrofil oncilerinin
olgunlasmasi sorunu ;
inefektif grandlopoez
Kemik iliginde yikim artigi
* Hayatta kalma sorunu: Geng formlarin Kemik
iliginde kalma sorunu

- Dagilim anomalisi: Periferik dokularda notrofil
gocu nedeniyle periferde azalma, Kemik iliginde
hiperplazi.



TROMBOSITOPENI

* Yapisal bozukluklar: Kongenital hastalik
+ Edinsel Bozukluklar:

Aplastik anemi

Neoplastik infiltrasyon

Viral enfeksiyonlar

+ Edinsel klonal bozukluklar :

Paroksismal Nokturnal Hemoglobiniiri (PNH)
Myelodisplastik Sendrom (MDS)

Akut Myeloid Losemi (AML)
Myeloproliferatif Neoplaziler (MPN)



TROMBOSITOPENI

* Yapisal bozukluklar
» Edinsel Bozukluklar
* Yapisal klonal bozukluklar
- Edinsel klonal bozukluklar

MEGAKARYOSIT SAYISI AZALIR
MEGAKARYOSIT SAYISI NORMALDIR
MEGAKARYOSIT SAYISI ARTMISTIR.



Dismegakaryopoez

Paratrabekiiler alanlara gég ve gruplasma

Lobulasyonun azalmasi
Mikromegakaryosit




Eriskin kemik iligi aspirasyonunda hiicre

tiplerinin oranlari

Hiicre tipleri

3

Myelomonositik seri
Myeloblastlar
Promyelositler
Myelositler (notrofilik)
Metamyelositler
Bantlar
Notrofiller
Myelositler (eosinofilik)

Bant

Matir
Monositler/makrofajlar
Bazofiller
Mast hiicreleri

Eritroblastlar

Megakaryositler

Lenfositler

Plazma hiicreleri
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Kemik iligi

Table 1.01 The myeloid neoplasms: major subgroups and characteristic features at diagnosis.

nin primer neoplastik hastaliklar:

Disease

- MPN

Myeloid/lymphoid
neoplasms with
eosinophilia and abnor-
' malities of PDGFRA,
PDGFRB or FGFR1

MDS

MDS/MPN

AML

BM cellularity

Usually increased,
often normal in ET

Increased

Increased,
occasionally
normocellular or
hypocellular

Increased

Usually increased

% Marrow blasts

Normal or slightly
increased; <10% in
chronic phase

Normal or slightly
increased; <20% in
chronic phase

Normal or increased;
<20%

Normal or slightly
increased; <20%

Increased >20%,

except in some cases
with specific cytogenetic

abnormalities or in
some cases of
erythroleukaemia

Maturation

Present

Present

Present

Present

Varies,
usually
minimal

Morphology

Granulocytes,
erythroid precursors
relatively normal,
megakaryocytes
abnormal

Relatively normal

Dysplasia in one or
more myeloid lineage

Usually one or more
lineages dysplastic;
JMML often has
minimal dysplasia

May or may not be
associated with
dysplasia in one or
more lineages

Haematopoiesis Blood counts Organomegaly
P -
Effective Variable; one or Common
more myeloid
lineage usually
initially increased
Effective Eosinophilia Common
/‘ 4 Rv']i‘g“ l
Ineffective Cytopenia(s) Uncommon
May vary among Variable, WBC Common
lineages usually increased
Ineffective WBC variable, Uncommon
or effective usually anaemia
and thrombocy-
topenia

MPN, myeloproliferative neoplasms; MDS, myelodysplastic syndromes; MDS/MPN, myelodysplastic/myeloproliferative neoplasms; AML, acute myeloid leukaemia; ET, essential
 thrombocythaemia; JMML, juvenile myelomonocytic leukaemia; WBC, white blood cells.




