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Anem|

* Hemoglobinin yas ve cinse gore belirlenen normal degerin altinda
olmasi



WHQ's Hemoglobin thresholds used to define anemia™™ (1 gldL =
0.6206 mmol ‘rL}[r:ftarjnn needed]

Age or gender group  |Hb threshold (g/dl) Hb threshold {mmol/l)

Children {0.5-5.0 yrs) 11.0 b.d
Children (5-12 yrs) 115 71
Children (12-15 yrs) .‘E.EI r4
.anen, non-pregnant [:=15yr5}.‘2.[] 4
Women, pregnant - 1.0 b.d
Men (=15yrs) 13.0 0.1

Uksek rakimda yasayanlar, sigara icenler ,yaslilar, atletler icin normal deQerler farklidir.




 Anamnez fizik inceleme bulgulari da g6z 6ntinde bulundurularak hemogram
sonucuna gore anemi tiplendirilmelidir.(MCV)

 Periferik yayma mutlaka degerlendirilmell
mutlaka istenmeli



Haemoglobin
(Hb)

Red cells (RBC;
erythrocytes)

PCV
(haematocrit)

MCV

MCH

MCHC
Reticulocytes

leucocytes):
total
neutrophils
lymphocytes
monocytes
eosinophils
basophils

Platelets

White cells (WBC;

J'135-17.5q/dl
Q 11.5-1550/d!

d45-65x%10'%)
39-56x 10"

J 40-52%
Q 36-48%

80- 95|
27-34pg
30-35g/d
0.5-20%

4.0-11.0x 10%)
25-75x10%
15-3.5% 10%
0.2-0.8 x 109
0.04-0.44 x 10

- 0.01-0.1 % 10%

150-400 % 10%

T .,




OEH:( MCV )

* Eritrositlerin volium ortalamasini gésterir.
* Hematokrit/eritrosit sayisi x10

* birimi:fentolitre

 OEH: 45x10/5=90fl.



OEHb: (MCH)

e Hgb (g/dl ) /eritrosit sayisi x10
* Birimi : pikogram
* 15 /5 x 10=30 pg



OEHk: (MCHC)

* Er. icindeki hemoglobinin ortalama konsantrasyonunu ifade eder.
* Hb/Hct: 15/0.45=33.3 g/d|I

sferositoz



* RDW (Red cell distribution width)
 Normalin tist sinir1t %14,6.
* Demir eksikliginde artarken talasemi tasiyicilarinda artmaz.




Hematolojinin en basit ancak

Kan sayiminin teyidi

Lokosit formulu

Patolojik hlicrelerin ayirici tanisi
Eritrosit morfolojisi

Trombosit sayisinin uyumu

Parazit varlig







Eritropoez

Erythropoiesis
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decreased mRNA

morphologically identifiable




Retikulosit

* Geng, cekirdeksiz eritrositlerdir

* Duragan kosullarda dolasan KKK’nin % 0.5- 2’sini
olusturur.

e Ribozomal agini 4 gtin sire ile devam ettirir ve bunun 3
glinu kemik iliginde gecer

* Cevre kaninda émru 1 gundur

* Dolasimda ribozomal agini kaybederek olgun eritrosite
donusur




Retikulosit

* Kemik iliginden cevre kanina retikllosit salinimi
arttiran durumlar
* Hemoliz iliskili anemi
Veya
e Kan kaybu iliskili anemi

* Retikulosit, kemik iliginin eritrosit kitlesini arttirarak
anemiye yanit verdiginin gostergesidir.




Wright/Giemsa boyasi
“POLIKROMAZI”

Supravital boyama;
Metilen mavisi




Retikulosit;

Anemik hastalarda yliksek cikar,
dizeltilmesi gereklidir.




* Duizeltilmis retikllosit=

% retikulosit x hasta Hct

45

Retikulosit mutlak sayisl,

Retikllosit yapim indeksi ( 2 nin alti, 3
ve Uzeri)



Anemiler

1- Olus mekanizmasina gore (Kinetik yaklasim);

- Yapimin azalmasina bagli (azalmis eritropoez, ineffektif eritropoez)
- Yikimin (hemoliz ) veya kaybin (kanama) artmasina bagli
2-Morfolojik

- Hipokrom mikrositer

- Normokrom normositer

-Makrositer



[] Arnemi ile birlikte diger hematolojik bozukluklar
a— \\‘t
Var Yok — Yeterli refikulosit cevabi
Kemik iligi incelemesi Var H\\ Yok
“losemi Hemoliz bulgulari
“AA (bilirubin, haptoglobulin,
“MD5 LDH,idrarda hemosiderin)
“Megaloblastik anemi e e
“Myelofibrozis Var Yok
“Myelofifizis l l

Hemoliz Kanama?



-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

fzofe anemi var, retikulosit cevabi yeterli degil

— | K

MCV=700 MC\V 80-100 MCV <80

Macrositik anemi Normositik anemi Mikrositik anemi
!

*megaloblastik

*non-megaloblastik
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Hipokrom mikrositer anemiler:

Hemen daima hem veya globin olusumundaki
bozukluklarla iliskilidir.




HEMOGLOBIN

\
/ + GLOBIN
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e et
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Evaluation of anemia in the adult according to the mean corpuscular volume

| Anemia detected on CBC |

v

Evaluate MCV and look for other "Aags™ on CBC report for
presence of abnormal RBCs, or examine peripheral smear

v

MCV low

Minor population of Y
microcytic RBCs present

MCV normal

(<80 fL) [ €

Iron studies

v

Y

= Low Fe
= High TIBC
= Low ferritin

= Low Fe
= Normal or low TIBC
= Normal or high ferritin

¥

Mincr population of
macrocytic RBCs present

v

MCY increased

(80 to 96 fL)

v

Requires additional testing, such as:

= Examination of peripharal
smear for abnormal RBCs

= Any TIBC

farritin

= Hormal to high Fe

= Hormal to high

= Presence of hemolysis

= pPresence of blood loss

= Bone marrow suppression
(low reticulocyte response)

= Renal insufficiency {elevatad creatinine)

features present
= Cytopenias present

(% LDH, 4indirect bilirubin,  haptoglobin) +

and folate levels
= Methylmalonate

®  (>100fL)
¥ v v
= Dysplastic = Serum B12 Other causes:

= Increasad

reticulocytes

v

v

Iron deficiency:
determine causa

Anemia of chronic disease:

infection, inflammation,
or malignancy

= Irgn overload present
® Siderocytes on
peripheral smear
= Sideroblasts on
bone marrow

v

= Teardrop red cells

" Target cells

= Splenomegaly

" Positive family history

l

Sideroblastic anemia:
determine cause

Alpha or beta thalassemia:
perform hemoglobin
electrophoresis

{if needed} = Liver disease
® Homocysteine ® Hypothyroidism
Myelodysplastic (if needed) = Drugs
disorder I
v v

" | ow B12 ® | g folate
= Elevated = Mormal

methylmalonate methylmalonate
= Elevated = Elevated

homocysteine homocysteine

v

v

B12 deficiency:
determine cause

Folate deficiency:
determine cause

CBC: complete blood count; MCW: mean corpuscular volume: RBCs: red blood cells; Fe: iron; TIBC: total iron-binding capacity (transferrin}; LDH: lactate dehydrogenase.




Demir Eksikligi Anemisi

* Fe eksikligi nedeniyle Ki’de retikiiloendotelial demir depolarinin
yoklugu ve KI'ne demir dagiliminin yetersizligi sonucu hem sentezi ve
boylece eritrosit hgb. Gretimi azalir.



Demirin Metabolik Fonksivonlar:

Bilesik

Oksijenin taginmasi Hemoglobin
Miyoglobin
Oksidatif enerji uretimi Sitokrom a,b,c

Sitokrom P450
Katalaz, peroksidaz

Mitokondriyal solunum Suksinat dehidrogenaz

Zararlh oksijen radikallerinin  Ksantin oksidaz
inaktivasyonu



DEMIR DONGUSU

Emhrz(
destruc by

macrophages

Plasma
iron pool




Iron absorption
from diet

ferroportin

intestinal epithelial cell

apotransferrin

intestinal lumen

Fe

storage as
ferritin %

hephaestin

(needs Cu®)
INTESTINE

transferrin

ceruloplasmin  transferrin
(needs Cu™) receptor
o macrophage erythroid

progenitors

BLOOD

Recycling of iron
from senescent RBCs

BONE MARROW




* Ferritin, baslica hiicre icerisinde
bulunan, bir proteindir

* Ferritin karaciger, dalak ve kemik
iliginde olmak uzere tum dokularda
bulunur

* Fonksiyonu:

(1)Karacigerde (ve diger organlar) demirin
depolanmasi;

(2)Depolanan demirin ve transferrine
geri verilmesi

(3)Demiri (Fe3*) merkezindeki boslukta
depolayan oyuk bir kiire seklindedir

* Kiiglik bir miktar da serum ferritini
olarak kanda bulunur

* Ferritin degradasyonu-hemosiderin
(non-homojen Fe konglomerati)
Hemosiderin-

* Fe salinimi zayif

on stored
s mineral
de ferritin

Demir Depolanmasi (Ferritin)

Harrison P ve Arosio P. Biochim Biophys Acta 1996;1275:161-203
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DEA nedenleri:

1.yetersiz demir alinmasi:
a)diet b)malabsorbsiyon

2 .kan kayiplari:
GIS,Genital S.,menoraji metroraji,
hematuri,hemoptizi,vb...
3.Artmis gereksinim:

gebelik,Laktasyon,Prematureler,bebeklik






DEA-Tani-1;

* Hb,MCV,MCH degerleri azalir(hipokromi ve mikrositoz)
e RDW artar. (anizositoz)

e Lokosit sayisi normaldir.platelet sayisi artar.

* PY’da:Hipokromi,Mikrositoz,anizositoz

* SD azalir.SDBK artar.

* Transferrin saturasyonu azalir.

* Ferritin azalir.



DEA-Tani-2:

* Solubl transferrin resept. artar.

* FEP (free erythrocyte protoporphyrine) artar.
* Kemik iliginde sideroblast sayisi azalir.(%30)

* Kemik iliginde demir depolari azalir.
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Talasemi tasiyiciligl

globin geninde mutasyon veya daha nadir olarak delesyon sonucu,
globin zincir sentez hizinda azalma ile karakterli kalitimsal bir
durumdur.

* Otozomal resesif olarak kalitilan bu durumun heterozigotlar
talassemi tasiyicilari olarak tanimlanirlar.



Talassemi-DEA avyirici tanisi:

e Talassemi tasiyiciliginda:
* MCV daha dusuk
* Eritrosit sayisi yuksek
* SD normal
* SDBK normal
Transferrin sat. normal
Ferritin normal/yuksek
RDW normal/ yiksek
FEP normal
PY’da bazofilik stipling belirgin
Tani:Hb. Elektroforezi ile konur.







B talasemide elektrofore:
tanl konabilir ancak alfa
talasemi icin molekduler
testler gerekir.




Kronik Hastalik Anemisi

* [kinci en sik anemi nedenidir
* Kronik enfeksiyon, inflamasyon ve kanser hastalarinda gorultr




Kronik Hastalik Anemisi

release

@ Inhibits

erythroid proliferation

i Erythropoietin

Decreased
erythropoietic
stimulation

Limited availability
of iron

9 Inhibits erythropoietin

Inflammatory stimulus
(e.g., infection, autoimmunity, cancer)

Activates monocytes
and T cells

0 Increases hepatic synthesis
of hepcidin

OAugments

hemophagocytosis t Hepcidin

Inhibits iron
release from RES

Hemophagocytosis by
RES macrophages

L ]
« Release of recycled
o7 iron via ferroportin

I Fe3*/transferrin




Hepsidin Dizeyinin KontrolQ

Inflammation

Spleen

Increased Iron

= Increased
(_. Erythropoietic
Inflammatory . Activity
Cytokines Hepcidin

Bone marrow

Internalization and degradation of
ferroportin-1
Erythropoietic signal

Iron signal
Decreased

ferroportin-1

Blocks iron release from Blocks iron release from
enterocytes Mg and hepatocytes

\/

Decreased iron
availability




Fe TDBK %saturasyon | ferritin
DEA azalmis artmis azalmis Azalmis
KHA azalmis azalmis azalmis Artmis

Ferritin 100ng/ml

transferrin saturasyonu %20




Morfolojik Siniflama
Makrositik Anemi

* Megaloblastik
e Vitamin B12 (cobalamin) eksikligi
* Folik asit eksikligi

* Nukleik asit sentezini etkileyen ilaclar (hidroksitire,
methotrexate)

* Megaloblastik olmayan




Megaloblastik Anemi

* Sitoplazmaya gore cekirdegin gecikmis maturasyonu sonucu Ki deki
eritroblastlarda karakteristik anormalliklerin gdzlendigi hastalik
grubudur.

* Cekirdek olgunlasmasinda bozukluk mevcut « Hatall DNA sentezi



Vitamin B12

* Normal vitamin B12 deposu 5 mg’dir ve 4- 5 yil siire bu depo ihtiyaci
saglayabilir.

* Hayvansal gidalardan alinan vitamin B12 gastrik intrensek faktor
vardimiyla terminal ileumda emilir.




Biyokimyasal Etki B,,

* Homosisteinin metionine metilasyonu sirasinda koenzim olarak (Metil
B,, yapisinda)

* Metilmalonil Koenzim A nin siiksinil KoA ya cevrilmesi (Deoksiadenozil
B,,)



Haptocormin @
Intninsic factor E
B12 4

Cubilin ]
Transcobalamin &,
TCIT rec 3

Parietal cell

Ileal epithelium

Portal vein

Hayvansal Grilnlerde




Vitamin B12 Eksikligi Nedenleri

* Otoimmun gastrit
* Pernisiyoz anemi

e Kismi veya total gastrektomi

* Hayvansal gidalardan fakir diyet
* Vejeteryan ve Ozellikle veganlar

* Malabsorpsiyon

* Kronik ileit, ileal rezeksiyon, bakteriyel asiri cogalma, kér loop sendromu,
Diphyllobothrium latum

* llaclar
* Proton pompa inhibitorleri, metformin, kolestiramin




Folik Asit

* Morfolojik ve klinik bulgular vitamin B12 eksikligine
benzer

* Folik asit depolari 3- 4 ay slire ile yeterlidir

* Norolojik bulgu eslik etmez

* Vitamin B12 eksikligi eslik eden olgularda, folik asit replasmani
norolojik hasari arttirabilir

* Folat eksikligi temel nedenleri

* ilaclar (methotrexate, co- trimoxazole)
Gebelik
Etanol asiri tuketimi

Diyette yetersiz alim

Kronik hemolitik anemi



Laboratuvar Bulgular

* Makrositer anemi MCV 95fl T Siklikla 120-130 fl. Makroovalositer.
* Retikulosit anemi derecesi ile orantili dustk

e BK. Trombosit dusuk olabilir.

* Hipersegmente l6kositler 6 T loblu

* Ki selluler, Eritroblastlar biyik, immatur eritroid seri, dev stab,
metamyelosit

e Ind. Bil, LDH T, SD, ferritin N/ T



ik anem

Megaloblast




Makroovalositoz, N/S dissosiasyon













Vit. B,, ve FA Eksikliginin Tanis|

* Vit B,,dlsik (MMA ve homosistein artisi)
e Serum ve eritrosit Folati dusuk
* Tedavide 6nce B,, sonra FA verilmeli, Norolojik bulgular alevlenir.

* B, eksikliginde radyoaktif kobalt isaretli oral siyanokobalamin ile
emilim testi yapilir.



Megaloblastik Anemi Disi Makrositoz Sebepleri

 Alkol

* KC hastaligi

* Miks6dem

e Retikulositoz

e Sitotoksik ilaclar
* AA

* Gebelik

 MDS

« MM

* Neonatal




Alkolizm

» Alkolik hastalarin %40-96’sinda
genellikle anemi olmaksizin hafif bir
makrositoz vardir.

» kemik iligine direk etkisi, folat eksikligi,
alkolik siroz sebepli spur-cell




Normositik Anemiler:

e OEH,OEHb,OEHK normal.
(MCV; MCH; MCHC)
* Bu grup anemiler degisik etyolojik faktorlerle ortaya cikabilirler:



Evaluation of anemia in the adult according to the mean corpuscular volume

| Anemia detected on CBC |

v

Evaluate MCV and look for other "flags™ on CBC report for
presence of abnormal RBCs, or examine peripheral smear

v

Minor population of Y Mincr population of +
MCV low | microcytic RBCs present MY normal macrocytic RBCs present « | MCV increased
{<80fL) | {80 to 95 fL) . (=100 fL)
Iren studies Requires additional testing, such as: + v +
= Examinaticn of peripheral Drysplastic = Serum B12 Other causes:
+ + smear for abnormal RECs features presant and folate levels = Inl:_r'ea;ed
¥ ® Presence of hamolysis Cytopenias present = Methylmalonate reticulocytes
= Low Fe = Low Fe = Normal to high (4LDH, *indirect bilirubin, ¥ haptaglobin) + {if needed} = Liver disease
= High TIBC = Normal ar low TIBC " Ay TIBC » Presence of blood loss = Homocysteine = Hypothyroidism
m Low ferritin = Normal or high ferritin L] ?Eurlr:;':zl to high = Bone marrow suppression M'yEIQi:lyEplastic (if needed) = Drugs
(low reticulocyte response) disorder [
= Renal insufficiency {elevatad creatinine) + +
" | ow B12 ® | g folate
; = Elevated = Hormal
Iron deficiency: Anemia of chronic disease: = Irgn overload present | | ® Teardrop red cells - rrlletlwbleli';alnnabe . n:etl'rvblel";mlnnabe
determine cause infection, inflammation, ® Siderocytes on " Target cells E v tei E eval <tei
or malignancy peripheral smear = Splenomegaly omacysteing omocysteina
= Sideroblasts on ® Positive family history + +
bone marrow
ma B12 deficiency: Folate deficiency:
+ determine causa determine cause
Sideroblastic anemia: Alpha or beta thalassemia:
determine cause perform hemoglobin
electrophoresis

CBC: complete blood count; MCW: mean corpuscular volume: RBCs: red blood cells; Fe: iron; TIBC: total iron-binding capacity (transferrin}; LDH: lactate dehydrogenase.
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S "G ‘_'_E_“',.Q' neutrophil
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Side view

7.5 um

monocyte

Top view
Copyright @ 2001 Benjamin Cummings, an imprint of Addison Waslay Longman, Ine.

Olgun eritrosit dolagsimda 110- 120 glin kalir
Sonrasinda dolasimda makrofajlar tarafindan
uzaklastirilir.




Bilirubin -

Binds to

transferrin Unconjugated

Amino bilirubin

acids *

Liver

Bilirubin
g lucuronides

Reabsorbed

E_in_‘ﬂgerl Stercobilinogen
ine) (faeces)

Normal Eritrosit Yikimi
Eritrositlerde niikleus olmadigi i¢in eritrosit
metabolizmasinda harcanan enzimler yerine konamaz
eritrositler yikilir.
Hemoglobin Hem + Globin
Fe + Protoporfirin

Unkonjuge bilirubin karacigerde konjuge bilirubin
glukronide ceuvrilir.

Bilirubin glukuronidler barsaga safra yoluyla atilir ve
stercobilinojen ve sterkobiline dontsgur.

Sterkobilinojen ve sterkobilin kismen geri emilir ve idrarc
urobilin olarak atilir.
Demir yeniden kullaniimak tzere transferrin ile kemi
iligine taginir.
Globin zincirleri aa lere parcalanarak protein sentezind
kullanilir.



free Hb
(a3, tetramers)

Intravasktler hemoliz normal erit

‘ yikiminda genellikle rol almaz.
Hb :
dimers
kidneys /J )
: haptoglobin-
Hemoglobulinuri l hemoglobin
hemosiderinuri complex

/ \d'A _ binds to

hemopexin &
globin  ferriheme (Fe3+) albumin




Hemolitik Anemiler

Tanim
* Eritrosit yasam suresinde kisalma ile ortaya cikan
anemi

* RBC’ ler normalde 120 giin dolasimda bulunurlar.
* Kemik iligi eritropoezi 6-8 kat arttirabilir.

* Eritrosit yikim hizi hemopoezin tstiine ¢cikarsa anemi
olur.(20 gtin)



e Eritrositlerin hatali yapimina (hemen tumu kalitsal)

* Ya da eritrosit disi nedenlere bagli olusur.



* Hemolize yol acan intrensek anomaliler:

* Eritrosit membrani
* Hemoglobin
* Metabolik dengeyl saglayan enzim eksiklikligi

Hemoglobln Molecule

Membra
40%

red blood cell

p chain Pa /| . o chain

helical shape of the
polypeptide molecule

RBC membrane damage

-—} Hb — Heinz bodies

GSSG

P

NA DP NADPH

GéP » 6PG
l G6PD
F6P

1

1

1

h 4

-Lactate Pentose 5



|- Herediter veya kazanilmis

veya
lI- Intrakorpuskular veya Ekstrakorpuskular



Hemolizin gerceklestigi yere gore:
I- Intravaskuler

or

lI- Ekstravaskuler ( 6rn: dalak)



* |ki Bnemli prensibimiz var.

e 1- Bu hemolizmi?

e 2- Etyolojisi ?



* Hizli gelisen solukluk ve anemi

e Sarilik ( indirekt biluribin artisina bagl )
* Kolelithiazis

* Splenomegali

* Aile oykusu



Laboratuar Bulgulari

- Eritrosit yikim artisini gbsteren testler

 Hem katabolizmasinin e > 1 g /dl /hafta Hb disus
artmasi *
indirek bilirubin artigi * * Intravaskiiler hemoliz
* Fekal sterkobilinojen artisi bulgulari
* Urobilinojen artis  Hemoglobinemi*
e serum LDH* artisl * Hemoglobinuri*

. T
e Haptoglobulin disuklGgi * Hemosiderinuri

*s1k kulantlan testler



* Periferik kan

* Retikulositoz
Makrositoz
Polikromatofili
Eritroblastosis
Lokositoz ve trombositoz

e Kemik iligi
* Eritroid hiperplazi



Proerythroblast Basophilic Polychromatophilic  Orthochromatic Hahmhnyba
erythroblast erythroblast erythroblast
Enp\,rrlght E 2005 Elsevier Ine. (US5A) All rights resenred.
e T "

5 0
_:f;ﬁ“

#{3

0 - b ;}m

Fig. 4.7 Haemolytic anaemia: reticulocytosis. Reticular (precipitated
RNA) material is seen in the larger cells. New methylene blue stain.

Glemsa counterstain.
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Polychromatophilia due to increased reticulocytes Normal peripheral blood smear
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Peripheral blood smear taken from a patient Wlth increasad

ﬁ High power view of a normal peripheral blood smear. Several
platelets {black arrows) and a normal lymphocyte (blue arrow) can
also be seen. The red cells are of relatively uniform size and shape.
The diameter of the normal red cell should approximate that of the
nucleus of the small lymphocyte; central pallor (red arrow) should
equal one-third of its diameter.

reticulocytes. Unlike mature red cells (thin black arrows), which have
central pallor and are the same size as the nucleus of a small
lymphocyte (thick arrow), reticulocytes (blue arrows) are larger, have a
blue tint, and lack central pallor because they are not biconcave discs.
{Wright-Giemsa stain]. Courtesy of Carola von Kapff, 5H (ASCP).

Courtesy of Stanley Schrier, MD. Graphic 59683 Version 2.0






* Morfoloji (sferositler , eliptositler ....)

* Osmotik frajilite
e Akim cytometry (PNH)



Spherocytes

Peripheral blood smear shows multiple spherocytes which are small,
dark, dense hyperchromic red cells without central pallor (arrows).
These findings are compatible with hereditary spherocytosis or
autoimmune hemolytic anemia.

Courtesy of Carola von Kapff, SH [ASCP).

Graphic 70611 Version 1.0

er. Spherositoz, immun hem. anemi,

antk kimyasal hasar

Normal peripheral blood smear
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High power view of a normal peripheral blood smear. Several
platelets (black arrows) and a normal lymphocyte (blue arrow) can
also be seen. The red cells are of relatively uniform size and shape.
The diameter of the normal red cell should approximate that of the
nucleus of the small lymphocyte; central pallor {red arrow) should
equal one-third of its diameter.

e Af Farala vean VandfE O FACTT



Ozel Lab Incelemeleri

e Coombs antiglobulin test - immune hemolysis

* Osmotic fragility test - spherocytosis

* Autohemolysis- G6PD,PK, spherocytosis
 Membrane protein analysis- membrane defects
* Red cell sickling- sickle cell anemia

 Hemoglobin electrophoresis and HbA2, Hb F, HHb,etc -
Hemoglobinopathies and thalassemias

* Red cell enzyme assays- RBC enzyme defects
* GPI-linked protein analysis by flow cytometry- PNH
* Oxygen dissociation curve- High oxygen affinity Hb

e Molekdiiler testler



CLASSIFICATION OF HEMOLYTIC ANEMIAS E

INTRACORPUSCULAR EXTRACORPUSCULAR
DEFECTS FACTORS

HEREDITARY  -HEMOGLOBINOPATHIES *FAMILIAL HEMOLYTIC

UREMIC SYNDROME
-ENZYMOPATHIES
MEMBRANE-
CYTOSKELETAL DEFECTS

ACQUIRED  -PAROXYSMAL -MECHANICAL DESTRUCTION

NOCTURNAL [MICROANGIOPATHIC]
HEMOGLOBINURIA -TOXIC AGENTS

-DRUGS

*INFECTIOUS

*AUTOIMMUNE



Genellikle otozomal dominant gecislidir.

» Defekt: Spectrin veya ancrin kaybi = Dalak ve RES de
membran kaybi1 = sferik hale gelmesi = Dalak

mikrosirkulasyonunda yikim

Glycophorin C

2 %

&
oy L




 Hemolizi gosteren testler ( retikulosit, LDH, indirek
biluribin , MCHC yuksekligi)

* P Yayma : Sferositler

e Osmotik Frajilite: Artmis



e ﬂ?ﬁ'ﬁf@ﬁfﬁ!ﬂ‘i‘m"flﬁ'!‘: S S e S S S S

Osmotic Fragility

otic fragility measures red blood cell (RBC) resistance to hemolysis when exposed to a series
asingly dilute saline solutions. The sooner hemolysis occurs, the greater the osmotic fragility



CLASSIFICATION OF HEMOLYTIC ANEMIAS E

INTRACORPUSCULAR EXTRACORPUSCULAR
DEFECTS FACTORS

HEREDITARY  -HEMOGLOBINOPATHIES *FAMILIAL HEMOLYTIC

UREMIC SYNDROME
-ENZYMOPATHIES
MEMBRANE-
CYTOSKELETAL DEFECTS

ACQUIRED  -PAROXYSMAL -MECHANICAL DESTRUCTION

NOCTURNAL [MICROANGIOPATHIC]
HEMOGLOBINURIA -TOXIC AGENTS

-DRUGS

*INFECTIOUS

*AUTOIMMUNE



1. Glikoz 6 Fosfat Dehidrogenaz ( G6PD ) Eksikligi

* HMP yolunda NADPH Uretimini saglar .NADPH hucreyi
oksidatif stressten korur.

* En sik enzim eksikligidir.Dinya ntfusunun %10 unda
izlenir.

* Sitmaya karsi koruyucudur.
e Kalitsal olup X e baghdir.



e Klinik Ozellikler

* |laca bagli akut hemoliz:

e Aspirin, primakin , kinin, klorokin , dapson ....
* Enfeksiyona bagl akut hemoliz
* Favizm

* Akut hemoliz hizli intravaskuler
hemolize ve hemoglobinuriye yol acar.

* Kronik kompanse hemoliz
* Yenidogan sarilig



Tani

* Krizler arasinda kan sayimi normaldir.

 Kriz sirasinda PY da kontrakte parcalanmis eritrositler géralir. “bite
cell’” 1sirilmis hiicre

* Heinz cisimcikleri (oksidize olmus denature Hb) supravital boyama ile
gorulur.

* G6PD duzeyi (akut hemolizde genc eritrositlerde yliksek oldugu icin
normal bulunabilir akut durum sonrasi tekrarlanmalidir.



Heinz cisimleri



2. Piruvat Kinaz Eksiklig]

 Otozomal resesiftir.

* ATP yapimi azalmistir.

* Kronik hemolize yol acar.
e Sarilik ve kolelitiazis siktir.

* Tani
* P.Y: Prickle hiicreler ve poikilositoz (nonspesifik)
* Enzim aktivitesinin azalmasi
Tedavi
* Transflizyon gerekebilir.



Piruvat Kinaz Eksikligi




CLASSIFICATION OF HEMOLYTIC ANEMIAS E

INTRACORPUSCULAR EXTRACORPUSCULAR
DEFECTS FACTORS

HEREDITARY | -HEMOGLOBINOPATHIES *FAMILIAL HEMOLYTIC

UREMIC SYNDROME
-ENZYMOPATHIES
MEMBRANE-
CYTOSKELETAL DEFECTS

ACQUIRED  -PAROXYSMAL -MECHANICAL DESTRUCTION

NOCTURNAL [MICROANGIOPATHIC]
HEMOGLOBINURIA -TOXIC AGENTS

-DRUGS

*INFECTIOUS

*AUTOIMMUNE



Hemoglobin defektlerine bagli
hemolitik anemiler:

A.Anormal hemoglobinler:( Nitelik )

1.orak hicreli anemi

2.duragan olmayan hemoglobinler
3.0,'ne artmis veya azalmigs afiniteli hb.
4.methemoglobinemiler
B.Talassemiler (Nicelik )

1.Beta talassemiler
2.Alfa talassemiler



Talassemi

e Kalitimsal bir defekt sonucu bir veya daha fazla globin zincirinde
vapim hizindaki azalmaya bagli olarak hipokrom mikrositer anemi ile
karekterize heterojen bir grup hemolitik anemidir.

* Talassemiler yapimi azalmis veya durmus globin zincirinin adiyla
siniflandirilirlar.

* Otozomal resesif gecerler.















Orak hucreli anemi:

* Hemoglobinin beta globin zincir geninin DNA’sindaki olusan
mutasyon sonucu 6.kodondaki glutamik asit yerine valin gecmesi ile
olusan anormal hemoglobine HbS denir.

* HbS oksijensiz ortamda agregasyona ugrayarak eritrositlerin orak
seklini almasina neden olur.



Figure 3. Hemoglobin analysis by HPLC

American Society of
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Figure 2. Hemoglobin electrophoresis pH 8
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Orak hucreli anemi:

Oraklasan eritrositler
1. dalakta yikilarak hemolitik anemiye
2. kucuk damarlarda tikanikliklar ile organ hasarina neden olurlar.




OHA- tani, tedavi:

Tanu:
* 1. Klinik bulgular,
2. Spesifik Lab. Bulgularr:
Hb. Elektroforezinde HbS,
Periferik yaymada orak hiicreler , oraklasma testi









Edinsel Hemolitik Anemiler

e Antikor iliskili yikim; Coombs pozitif OIHA

* Sicak Ab, soguk Ab, paroksismal soguk hemoglobintri

* Mekanik travma
* Mikroanjiopatik hemolitik anemi
» Kardiyak travmatik hemoliz; mekanik kapak
* Fiziksel travma

* Enfeksiyonlar; Malaria

* Toksik, kimyasal hasar
* Sepsis, yilan zehiri, kursun zehirlenmesi

* Membran lipid bozuklugu; abetalipoproteinemi
* Hipersplenizm
* Paroksismal Nokturnal Hemoglobiniri (PNH)




Kazanilmis eritrosit disi nedenler

A. immiin:
1.Alloimmun
Yeni doganin hemolitik hast.
Uygunsuz kan transflizyonu
2. Otoimmun
idiopatik
sicak ab.ile
soguk ab. ile
Sekonder
infeksiyonlar
ilaclar ve kimyasal maddeler
hematolojik hast.
maligniteler
3. llaclara bagh immun hemolitik anemiler



Otoimmun Hemolitik Anemi

 Sicak Ab (=37°C), Ig G (Ekstravaskiler hemoliz RES te
* Soguk Ab (< 379C), Ig M ve Kompleman (intravaskiler hemoliz)
* Paroksismal soguk hemoglobiniri, Donath Landsteiner otoantikor

* Pozitif direk Coombs testi diagnostiktir.




Autoimmun Hemolitic Anemia

- T X0 @ O [
._ooo ‘0 i 1) ...

Blood sample from a patient with The patient's washed RBCs agglutinate: antihuma

immune mediated haemolytic anaemia: RBCs are incubated with antibodies form links betwes
antibodies are shown attached to antihuman antibodies RBCs by binding to the hum

antigens on the RBC surface. {(Coombs reagent). antibodies on the RBCs.

Soguk Antikor




Microangiopatic Hemolytic Anemia

* Dissemine intravaskiler koagulasyon (DIK)
* Trombotik trombositopenik purpura (TTP)

* Hemolitik Gremic sendrom (HUS)

27 \l' Sistosit
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Schistocytes f Helmet Cells

Robbins Pathologic Basis Of Disease: 6th Edition. 1999,
Fig. 14-17 p. 62






Normal Subject

Patient with Thrombotic
Thrombocytopenic Purpura




Von Willebrand Faktor Parcalayan Proteaz yoklugu veya hasar
durumunda; vWF vw Trombositler




Travmatik Hemoliz:
vanik
protez kalp kapagi









PNH’daki Defekt

Hematopoetik kék hiicredeki PIG A geninin Somatik Mutasyonu GPl'ya
baglanan tim proteinlerin hiicre ylizeyine baglanmasini énler

CD59 CDS55

= RBC’lere komplemana bagli lizis = C3 konvertazlarin olusumunu énler ve
karsisinda bir savunma kalkani instabilitesini gliglendirerek kompleman
olusturur mekanizmasini zayiflatir

= Membrana saldiri kompleksinin
olusumunu inhibie eder
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1. Adapted from: Johnson R.J et al. J Chn Pathol: Mol Pathal. 2002;55:145-152. 2. Brodsky R. Paroksismal Mokiurnal Hemeglobindni. In: Hematology - Basic
Principles and Practices. 4th ed. R Hoffman; EJ Banz; 5 Shattil et al, eds. Philadelphia, PA: Elsevier Churchill Livingsione; 2005; p. 419-427.
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e
Ham acid lysis test
l

b F F 1{ | |

Heat Acidified
Acidified inactivated _ .. = _ Sucrose
esh Saline + Sucrose : fresh
fresh acidified : ySis
rum red cells lysis test Serum +
serum fresh control .
maghnesiul
serum



Red cell analysis: CD59 PE vs CDBIFITC

PNH Type Ill RBC: CD59PE

CDED PE

358

: 1 T T T T
w w |
In |

" ! 10 10 10 10°
Normal Type | RBC: CD59 FITC PNH RBC Type Illl: CRR9 FITC



Antibodies
(eg CD59, CD157)

< 7

GPI-linked
protein




Multiple Nedenler

e Talasemi -------- pansitopeni

* Otoimmun anemi ----kanama
* Renal yetmezlik

* KC yetmezligi ----------






Review:

1. Complete blood cell count

2. Reticulocyte count
/ 3. Peripheral blood smear

Corrected reticulocyte count <2%

v

Hypoproliferative anemia

Categorize based on MCV and RDW

Low MCV, = Anemia of chronic disease

Mormal RDW

Mormal MCY, = Anemia of chronic disease

MNormal RDW

High MCV, = Chemotherapy/antiviralsfalcohol

Normal RDW Aplastic anemia

Low MCV, = Iron deficiency anemia

High RDW

MNormal MCV, = Early iron, folate, or vitamin B, deficiency
High RDW Myelodysplasia

Dimorphic anemia
High MCV, Folate or vitamin B, deficiency
High RDW Myelodysplasia

Review peripheral blood smear

v

Send specific diagnostic tests as appropirate (iron
studies, folate and B,; levels, erythropoietin level)

Proceed to bone marrow examination if diagnosis
remains unclear
Copyright @& 2005 Elsevier Inc. (US54 All rights resenred.

N

Corrected reticulocyte count >2%

v

Response to blood loss or
hemolytic anemia

v
Review peripheral blood smear

¥

Send specific diagnostic tests as
appropriate

Differential diagnoses/
tests to obtain:

Hemoglobinopathies/
hemoglobin electrophoresis
Immune hemolytic anemias/
direct antiglobulin test
Infectious causes of hemolysis/
thick smear, serology
Membrane abnormalities/
osmotic fragility; PMH screen
Metabolic abnormalities/
Heinz body prep; GEPD assay
Mechanical hemolysis/coagulation
tests



ir

\

Corrected reticulocyte count =2%.

-

Response to blood loss or
hemolytic anemia

-~

Rewview peripheral blood smear

-

Send specific diagnostic tests as
appropriate

Differential diagnoses/
tests to obtain:

Hemoglobinopathies)/
haemoglobin electrophoresis
Immune hemolytic anemias/
direct antiglobulin test
Infectious causes of hamolysisS
thick smear, serology
Membrane abnomalities/
osmotic fragility; PNH screan
Metabolic abmnormalities)
Heinz body prep; GE6FPD assay
Mechanical hemolysis/coagulation
tests



DEA avirici tani-1

* Demir metabolizmasindaki bozukluk ile birlikte olan durumlar:
* Fe eksikligi anemisi

Kronik hastalik anemisi

Atransferrinemi

Kursun zehirlenmesi

Bakir eksikligi anemisi



DEA avyiricl tani-2

B)globin sentezinde defekt ile birlikte olan

durumlar
 Thalassemiler
 Hemoglobinopatiler

C)hem. Sentezinde defekt ile birlikte olan durumlar:
* Sideroblastik anemiler



DEA Gelisme Devreleri

e Evre 1:ferritin N veya azalma

* Evre 2:ferritin azalmasi

e Evre 3:SD azalmasi,FEP artmasi

* Evre 4:MCV azalmasi,SDBK artmasi,
* Anemi olusmasi.



Timidilat Sentetaz ,

A

Metionin

Homosistein




Vitamin B,,

* Dogada mikroorganizmalar tarafindan uretilir.

e Hayvanlar ya diger hayvansal gidalarla ya da bakterilerle bulasmis
gidalar tuketerek elde ederler. Barsaklarinda i¢ Uretim mevcut
Insanlarda yok. Disaridan alinmasi gerekiyor.



MCV>100

[ Hipersegmente notrofiller ve makroovalositoz
Var (megaloblastik a'ﬁgr;; \Ynk (non-megaloblastik
anemi)

l

Kl, B12, Folik asil\ Retikulosit sayisi
B12 diasuk Eksiklik yok  Folik asit eksik Artmis Azalmis

veya l
normal
Schilling test *Genetik hast
*llaglar



Baslik eklemek icin tiklatin

[ Mon-megaloblastik anemi

|

Retikulosit sayisi

T,

Artrmis Mormal veya azalmis
*Kanama * Alkol toksisitesi —* yoksa ™ *MDS3
*Hemoliz *Hipotircidizm *Red cell aplasia

*Karaciger hastaligi dusun *Sidercblastik anemi
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Herediter Sferositoz

Asemptomatik
Hemoliz ataklari
Splenomegali
Kolelithiazis 50% ,
Sarilik
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Thrombotic Thrombocytopenic Purpura

nyqu %

The uzual problem, loss
of & protein that removes
activated YII-E, iz just
noty being figured aut.

Easy ko diagrioze and
treat - if wou think of i,

The 5 Clinical Features LT

thromkocytopenia A REC ’. l-

red cel fragmentation fragments... .'

Ifavr?;ient neurologic deficits Eazcrtial anatamis lezion
= Widespread thrombi made

kidney failure

ﬂ mostly of platelets & wAF

Urtrested, TTP is deadly.

Trrattnert n=UAll inwnly Rz
replacing the plasma
repeatedly urtil the
patiert recovers,




Oxidant

d RBC membrane damage
sl Hb —P Heinz bodies

GSH GSSG
Glucose | %
l MNADP NADPH
G6P » 6PG
G6PD
|
l NADP
F6P I(i
: NADPH
- !
A 4
Lactate Pentose 5-P




