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ONCE HASTA ANEMIK MI?

RBC sayim

HB seviye

Hct seviye
Volume durumu



ANEMININ TANiMi(1)

Anemi Hgb normalin alti olmasi
Erkekte Hct %37, kadinda %34 alti;

yada erkek hgb; 12,5 alti, kadinda; 11,5 alt
Cocukluk yasa gore anemi esigi degisir
MCV’ye gore (kabaca) siniflanir



ANEMI TANIMI(2)

Yas ve cinse gore Hb seviyesinin normal alti olmasi
Eriskinlerde:

DSO kriteri: Hgb kadinda 12 gr/dl erkekte 13gr/d|
alti

Fakat hgb, Hct ve eritrosit sunlara gore degisebilir
Cins/yas
Irk
Yukselti
Sosyoekonomik durum degisimi
Referans aralik goz onunde bulundur




ERITROPOEZ ICIN GEREKLI FAKTORLER

1. Eritropoietin

2. Fe

3. Vitamin B, (siyanokobalamin)
4. Folik Acid (folat)

5. Ascorbik asid (Vitamin C)

6. Piridoksin (Vitamin By)

7. Aminoasit



Rctlculocyte

Erythrocyte

Proerythroblast
Orthochromatic

ei(hroblast

Polychromatic

— erythroblast

Basophilic
erythroblast



Kirmizi Kiire Uretimi

KK
Uretimn
Dongiisii




Age and blood count changes

age WBC | Neutrophyls | Fps, |Baso |Lenfo [Mono [Hb
12mo 16-175 |15-85 |005-0.7 [0-020 |4-105 |0.05-1.1 |11.1-14.1
4y 55-15 |15-85 82:- 0-020 |2.8 0-0.8 11.2-14.3
6y 5-145 |1.5-8 0-0.65 |0-0.20 |15-7 |0-08 11.4-14.5
10y |[45-13 |1.8-8 0-0.60 [0-020 |1 5-65 |0-0.8 11.8-15
21y |45-11 |18-7.7 |0045 0020 1148 |008 |E 16

WBC: x10E3/mm? Hb:g/dL




ANEMI ISE HANGI CESIT ANEMI VAR?

Hikaye, Fizik muayene
RBC,HB,Hct

MCV, MCH,RDW

Eritrosit morfolojisi nasil (PY)

Retikulosit sayim sonucu ne?
Artmismi?

Diger labor. sonuglari nasil?



ANEMI SINIFLANDIRMA

Relatif/Mutlak

Izole/Diger dizilerde degisiklikler
Kalitsal/Edinsel

Gelisim hizina gore

|.Akut (hemoraji, hemoliz)
ll.Kronik (digerleri)

En sik rastlanan anemi turleri
» Demir eksikligine bagli anemi
» Folik asit eksikligine bagl anemi
» Vitamin B-12 eksikligi anemisi
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SINIFLANDIRMA(2)

Olusum mekanizmasina gore
Kan kaybina bagl
Kemik iliginde yapim azligina/bozukluguna
bagli
Kemik iligi disinda yikim/tutulum artisina
bagli
Eritrosit indekslerine gore
Mikrositik, normositik, makrositik



FARKLI HASTALIKLARDA ANEMI'NIN FARKLI
YORUMU

**Anemi deger oncesi plazma volum degisimi varmi
dusun!

Volum konsante: anemi yok zanedilir

Volume fazla: hb seviye yalanci dusuk cikar

** KOAH gibi durumda hgb normal ¢ciksa da anemi
atlanmamali .

**Talasemi gibi bazi 6zel hastaliklarda kan degerleri
anemi gibi gorulse de eritrositler yeterlidir.
(orn:Thalassemia trait)

Orn: Hb dusik, RBC artmis, MCV dusuk
Hb: 10 g/dL (anemi)
RBC: 6.5 million/mm3 (eritrositoz)
MVC : 70 fL



LABARATUAR(1)

Tam kan sayimi,MCV,RDW

Ferritin, vit B12,TSH, sedim yada CRP
Biyokimya: ure, LDH, bilurubinler
Retikulosit

Periferik yayma

On taniya uygun cesitli testler
Hb elektroforezi,direkt coombs testi, G6GPD duzeyi gibi

Nadiren Kemik iligi aspirasyonu gerekebilir



ANEMIYLE ILGILI LAB. TETKIKLERI (2)

Eritrosit enzimleri

Hb F,A2,Hb elektroforez

Coombs testleri

KC, bobrek, endokrin, fonksiyon testleri

|drar tetkik
Hemosiderin

GIS gizli kan test / parazitler
(testler kisiye gore secilir /rutin degildir)



ANEMLERININ ERITROSIT BUYUKLUGUNE GORE SINIFLAMASI

[.Mikrositik anemiler
Demir eksikligi anemisi
Talasemi sendromlari
Kronik kursun zehirlenmesi
Kronik inflamasyon
Sideroblastik anemi(nadir)

[I.Makrositik anemiler
1.Megaloblastik olan:
-B12 eksikligi
-Folik asit eksikligi
-Herediter orotik asiduri
2.Megaloblastik olmayan:
-Aplastik anemi
-Diamond-Blackfan anemisi
-Hipotiroidi
-Karaciger hastaligi
Diseritropoetik anemiler

lII.Normositik anemiler
1.Konjenital hemolitik anemiler

-Bazi hemoglobinopatiler
-Enzim eksiklikleri
-Eritrosit membran bozukluklari

2.Edinsel hemolitik anemiler

anemi

-Antikora bagl
-Mikroanjiyopatik hemolitik

-Akut infeksiyona bagl
-Akut kan kaybi
-Kronik bobrek hastaligi



Mikrositik hipokromik anemi arastirmasi

Bloof Film

ron

Serum iron high Serum iron normal/high Serum iron low
A\ 4 A\ 4
Marrow for iron Hemoglgbin studies Ferritin level
Low Normal / High
A\ 4 A\ 4
Sideroblastic anemia Thalassemia fron deficiency Anemia of

Abnormal Hb

chronic disease




DEMIR EKSIKLIGI ANEMISI




TALASEMI, (PY)




DEA — (KASIK TIRNAK) KOILONYCHIA




Normositik normokromik anemi arastirmasi

/Reiﬁ:ulocylé‘mea\
Retic. norTal / low w
response to anemia treatment

Bone mar, hology hemolysis  acute blood loss

No[mal M

Hypoplastic infiltration  dysplastic
Secondary anemia | | |
eg. Inflammation aplastic anemia  leukemia myelodysplasia
liver disease myelofibrosis
Renal failure metastases

endocrine failure




NORMAL PERIFERIK YAYMA
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ORAK HUCRELI ANEMI




Makrositik anemi1 (MCV: yiiksek)
Blood film
Retic. High Retic. Normal/low
Bone marrow

Non-megaloblastic Megaloblastic

Acute blood loss or |
Hemolytic anemia  normablastic ~ dysplastic(MDS) folate or B12 levels

Treatment response (Othe! macrocytic anemias) /\

folate VitB12
deficiency  deficiency



VITAMIN B12 EKSIKLIGI (PY)




FOLAT EKSIKLIGI




HIKAYE VE FIZIK MUAYENE

Semptom suresi (akut/ gizli)
Kanama varmi? Burun/cilt/Uriner/digki gibi..

Aile hikayesi
Anemi, safratasi ve splenektomi
Kanama hastaligi

Meslek, hobi, seyhat,(toksik, infeksiyon gecisi/temas
varmi)

Cilt sac tirnak degisimi varmi sor



TANI VE ARASTIRMA

Hasta anemik mi?
Anemi ise tipi ne?
Anemi nedeni ne?
ANEMI SINIFLAMASI

Morfolojik
Normositik: MCV= 80-100fL

Makrositik: MCV > 100 fL
Mikrositik : MCV < 80 fL

Patojenik (altta yatan mekanizma)
Kan kaybi (kanama)

RBC uretim azalisi
RBC pargalanma artigi/gollenme




NORMOSITIK ANEMILER

Akut posthemorajik
anemi

Hemolitik anemi
(talasemi ve bazi hgb
hastalilari harig)

Aplasti anemi
Pure red cell aplazi
Kemik iligi infiltrasyonu

Endokrin hastaliklar
Renal yetersizlik
Karaciger hasta.
Kronik hasta anemi
Protein malnutrisyonu
C vit azligi



MIKROSITIK ANEMILER

DEA

Talasemi

Sideroblastik anemi
Kursun zehirlenmesi
Kronik hastalik anemileri



MAKROSITIK ANEMILER

Megaloblastik

Non-megaloblastik
Megaloblastik Makrositik Anemi:

Vit B12 eksikligi
Folik asid eksikligi
Diger



NON-MEGALOBLASTIK MAKROSITIK
ANEMI

Akut kanama anemileri Aplastik anemi
Hemolytik anemiler Kemik ilik infiltratif
Losemiler hastaliklari

(orn: akut) Alkolizm
Myelodisplastik Hipotiroidizm
sendromlar Aclik

Karaciger hastaliklari



PATOJENIK SINIFLAMA (ANEMI NEDENLERI)

Rolatif ( plazma voliim artis)
Decreased RBC uretim azalisi

Kan kaybi
Akut kanamaya bagli anemi
RBC hasari artisi



Patojenik ssmflama (Anemi
nedenleri)

= Azalmis Hgb tretimi
— Defektif DNA sentezi
— Kok hiicre defekti

m Pluripotent kok hiicre
m Erythroid kok hiicre (progenitors)

— Diger daha az tanimh anemiler

= Kan kaybi

— Akut kanamaya bagh anemi
2 Artmig RBC par¢alanmasina bagh anemi
= Rolatif (artmis plazma volumu)




AZALMIS HB URETIMI

DEA

Talasemi
Sideroblastik anemi
Kursun zehirlenmesi



DEFEKTIF DNA SENTEZ

Vit B12 eksikligi
Folic asid eksikligi
Diger



PLURIPOTENT KOK HUCRE DEFEKTI

Aplastik anemi
Losemi veya MDS

Defektif eritroid kok hucre

Pure red cell aplazi

Kronik bobrek yetersizligine bagli anemi
Endokrin hastaliklara bagli anemi
Konjenital dyserythropoetic anemi



MULTIPIL VEYA TAM ANLASILAMAMIS MEKANIZMA
ILE GELISEN, AZALMiS RBC URETIMI OLAN
ANEMILER

Kronik hastalik anemisi
Kemik iligi infiltrasyonu
Nutrisyonel eksikliklere bagli anemi



ARTMIS RBC PARCALANMAS! ILE
GIDEN ANEMILER (HEMOLITIK ANEMILER)

Soyle siniflanir

Hucre ici defektlere bagli hemoliz
(parcalanma)

-Hucre disi defektlere bagli hemoliz
Herediter hemolitik hastaliklar
Kazanilmis hemolitik hastaliklar
ntravaskuler hemoliz
Ekstravaskuler hemoliz




Hemolitik Anemilerin basit siniflamasi

/‘

1- RBC i¢i anomaliler N
a. Enzime defektleri
:§«< b. Hemoglobinopatiler & Talasemiler . Herediter
@ | 2-RBC membran anomaliler
éﬁ a. Hereditaer sferositoz, eliptositoz
. b. Paroksismal nokturnal hemoglobinuri L\
c. Spur cell anemi
3- D1s faktorler
< a. Hipersplenizm >Kazan1lm1s
= b. Antikor : immun hemoliz
. c. Travmatik & Mikroanjiopatik hemoliz
= (_  d.Infeksiyon, toksinler
&
= _/
-
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TTP / HUS — MIKROANJIYOPATIK HEMOLITIK
ANEMI (SISTOSITLER GORULMEKTE)
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OLGU(1)

A 41-yas erk. HIV(+), CD4 : 150 Hgb:11, Hct; 33, daha once ise Hgb ; 14 ve Hct :42.
Melena v.s yok(kanayan yok)

Cilt sararma yok

Ates, bulanti kusma yok

HIV/AIDS

Ozgeg¢ anemi herediter anemi nedenleri yok

Allerji; Sulfa
llac:

Efavirenz
Emtricitabine
Tenofovir
Dapsone

Sosyoal oyku:

Syhat yok, hasta ile temas yok, yalniz yasiyo, nadir alkol alimi iv ilag
almiyor

Aile 6ykii:

Ailede kanser 0yku yok



OLGU (1),DEVAM

Ates:37.8, TA: 123/68

Genel durum iyi

sklerada sarilik yok, LAP yok.
Sistem muayeneleri normal



OLGU# 1 (orvawm)

LAB:
WBC: 4.3
Hgb: 11
Hct: 33
Platelet: 224
Sodium: 137
Potassium: 3.8
Chloride: 101
CO2: 25
Glukoz: 102

Hangi ilave laborat. test istersiniz?

Tot. Protein: 5.3
Albumin: 3.1
Total Bili: 1.4
Dir. Bili: 0.2
AST: 23

ALT: 42

Alk. Fosf: 122

Haptoglobin: 20
Retikulosit sayim: %3.2

Eger bilurubin artmis olsa ve platelet azalmis olsa PY da neyi gérmeyi

beklersiniz.?



DEMIR EKSIKLIGI ANEMISI

Dasuk miktarda demire baglh olarak kanin kirmizi hucrelerindeki azalmadir.

Aneminin en sik nedeni
Demir eksikliginin nedenleri :
Diyette
az miktarda emilimi
kanamalar

Yuksek risk grubu
Dogurganlik ¢agi kadin (adet , dogum)
Cocuklar ve diyet eksik olanlar.

Yiyecek disindaki seylere istek (PIKA). Ornedin: toprak, buz, kireg tasi, nisasta
gibi...

Agiz kenarinda ve tirnaklarda gatlaklar

Tirnaklarda bicimsizlik: kasik bigimi almalari gibi...

Tahris olmus dil

Gunluk demir:1-3 mgr. lazim

Fe zengin Besinler:Kirmizi et, karaciger, balik, kuru Gzim ve yumurta sarisi
demir agisindan zengin gidalardir.



DUEMIR EKSIKLIGI ANEMISINDE | EDAVI

Demir eksikligi tum yas gruplarinda ozellikle 6-24 aylar arasinda
ve buyumenin hizlandigi donemlerde daha sik gorulmekte

En sik kullanilan tedavi bicimi gunde 3 mg/kg elementel demirin
agizdan, yemeklerden en az yarim saat once alinmasidir.

ki yastan kiigiik bebeklere sabah kahvaltisindan yarim saat
once tek doz ; iki yasindan buyuk cocuklarda 2-3 doz bigiminde
yemeklerden once verilir

Eriskinlerde 4 ay sureli ginde 1-2 defa —yemek 2 saat once -
demir tedavisi verilir

Tedavi ile 1-2 ayda hg de 1-3 gr Hct ‘de %3-6 artis beklenir.
Agir anemide bir-iki hafta icinde retikulositoz yaniti gorulur



DEA

DEA tedavisinde nedene yonelik onlemler alinmali,

Demirden zengin besinlerin kullaniimasi, demir emilimini bozan sut, cay
ve kepekli gidalarin demir preparatlari ile birlikte alinmamasi, C
vitamininden zengin portakal suyu gibi emilimi arttirici besinlerle
verilmesi saglanmalidir

Fe tedavisine yanit yoksa

1. Tedaviye uyumsuzluk ya da ilacin yanlis kullanimu,

2. Aktif Kan kaybi
3. Tedav1 siiresi az
4. Mide pH'sim1 yiikselten 1laglarin kullanimu,

5.kombine anemiler
6. Yanlis tan.



DEMIR EKSIKLIGI ANEMISINDEN KORUNMA

*Premature ve dusuk dogum agirlikli bebeklerin
demir depolar1 term dogan bebeklerden daha
dusuk, buiyuimeleri 1se daha hizlidir. Demir
depolan erken tiikkenecegi 1¢in bu bebeklerde
anne siitliyle beslenmeye 1ki ya da tui¢linci ayda
demir eklenmelidir.

*Ek gidalara baslandiginda ise kesinlikle demir
yOniinden zengin besinlerde verilmelidir.




DEA YASLARA GORE NEDENLERI

*Ergenlik doneminde (12-18 yas) hizli buyumenin yaninda ozellikle
geng kizlarda menstruasyonla kan kaybi, vejeteryan ve semivejeteryan
beslenme bicimi, yetersiz besin alimi, zayiflama rejimleri, yeme
bozukluklari (anoreksia nervosa vb.) demir eksikliginin sik gorulmesine
neden olmaktadir.

Oyun ¢ocuklugu doneminde (bir-u¢ yas) ana sorun asiri stt tuketimidir.
"Milkakolik sendrom" da denilir; ginde 500 ml den fazla sut
tuketilmemelidir

*Okul oncesi (4-7 yas) ve okul gocuklugu (7-12 yas) doneminde demir
eksikligi anemisi az dr.

Okul cocuklugu donemindeki cocuklarda daha ¢ok beslenme hatalari
disindaki nedenler; mide barsak hastaliklari dusun ve tedaviye ilk 2
ayda yanit yoksa detayli tetkik gerekir

Eriskinlerde ise 50 yas uzeri ve alti ve kadin ve erkekte farkl yol
izlenir...






Urine, faeces,
nails, hair, skin

A

Duodenum

Liver, other
parenchymal
cells and tissues,
especially muscle
myoglobin

Transferrin

> @

Plasma

<

| | Bone marrow

' . (projnormoblasts

------------—--—---’

Ineffective erythropoiesis

I .

Macrophages

(0.5-1.59) l ¥
L]

Circulating ‘. |

haemoglobin

(1.7-2.49) ‘
v

Menstrual loss
(haemorrhage)




KAN KAYBI

Eriskin hastalarda > cocukluk yas grubu

mide Uulseri
barsak kanserleri
NSAID kullanimi

Cocuklarda inek sutu verilmesi

inek sutd ile yapilan mamalar nedeni ile siklikla demir eksikligi
gelismektedir.

inek sutlinde demir icerigi azdir ve barsaklardan kanamaya da yol
acar
Barsak kurtlari
kil kurdu ve solucanlar demir eksikligine yol acmaz
ancak kancali kurtlar barsaklardan kanamaya neden olur

Kanama Diatezi
von Willebrand hastaligi
Hemofili



FOLIK ASIT EKSIKLIGI

Folik Asit Eksikligine Bagh Anemi

Folik asitin emilimini ve metabolizmasini etkileyen en
onemli madde alkoldur.

Ayrica keci sutu ile beslenmekte folik asiti dusurar.
Bagirsak hastaliklari
Kanser icin alinan gesitli ilaclar ve anti epileptikler

Folik Asit Eksikligine Bagli Aneminin kendine ozgu
bulgulari nelerdir ?

[shal
Depresyon
Sismis ve kirmizi bir dil



VIT B12 EKSIKLIGI

Vitamin B-12 Eksikligi Anemisi
B-12 vitamininin emilimi mide de gerceklesir.
Bu Aneminin kendine 6zgu bulgular ?
Eller ve ayaklarda drperme
Bacaklarda, ayaklarda ve ellerde duyu kaybi
Sari ve mavi renklerle ilgili olarak renk kérltigii
Sismis agriyan ve yanan bir dil
Kilo kaybi
Kararmis cilt
[shal
Dulzensizlik
Depresyon
Entellektuel fonksiyonlarin azalmasi









HastaNo : 10697  Kabul Tarihi : 05/02/2
Yas : 46 Rapor Tarihi :05/02/2

Test Adi Sonug

| > 473 0"6cells/
PLT sa . 133 1073/l
Hgb miktar
Hematokrit (%)

MCV

MCH R
MCHC

RDW

NE%
LY%

MO%

EO%

BA%

NE

LY

MO

EO

LBA —
MPV

gHb/dLErc

116 - 148 %

1073/l
- x1073/uL
0,2-095 x1073/ul
0-07 x1073/uL
0-0,15 x1073/uL

Definitive : Thrombocytopenia
Definitive : Small Platelets
Condition : Normal WBC Pop
Condition : Normal RBC Pop
Condition : Abnormal PLT Pop

Sedimantasyon 0-15 mm/saat




INDEKSLERIN YORUMLANMAS;
OEH (MCV) Klinik ve tanisal yarari en fazla olan eritrosit indeksidir.
OEHB (MCH) genelde OEH (MCV) ile paralellik gosterir ve klinik yarari kisithdir.

OEHY (MCHC) demir eksikligi anemisinde diger mikrositer anemilere gore daha sik

olarak dusuk bulunmaktadir fakat bu degisiklik ge¢c donemlerde ortaya cikar.
Artmis OEHY siklikla herediter siferositozda gozlenir.

Eritrosit Dagilim Genisligi (RDW): Eritrosit dagilim egrisinin varyasyon katsayisidir
(CV), anisositozun indirekt bir gostergesidir. Nutrisyonel anemilerde artmis olarak

beklenir. Kronik hastalik anemisi ve beta talasemi tasiyicilarinda artmamistir.

RetikUlosit Sayimi: ineffektif eritopez ve azalmis eritrosit yapiminin gostergesidir.



RETIKULOSIT SAYIM




RETIKULOSIT SAYIMi (1)

OTKSC’lerinde metilen mauvisi
veya floresan RNA baglayici
boyalarla retikulosit sayisinin
mutlak degeri |

. : P
saptanabilmektedir

Manuel yontemin yetersiz |
dusuk-normal retiktlosit
degerleri belirlenebilmekte

“Mutlak retikulosit sayisI”
(=%retikulosit x KKS) elde! P2
dizeltilmis retikilosit ylizde (.-

%Ret x Htk / 45) kavramin e’ o
gereksinimi ortadan

kaldirmaktadir.




RETIKULOSIT SAY M (2)

Retikulosit <80x10e9/L rejeneratif olmayan anemi
Retikulosit >120x10e9/L rejeneratif anemi

80x10e9/L < Retikulosit Sayisi <120x10e9/L= gri zon



HASTALIK

Aplastik Anemi

Aplastik Kriz

Hipoplastik Anemi

Kemik Iligi Rejenerasyonu
Kronik Hastalik

Demir Eksikligi

Talasemi

Miyelodisplastik Sendromu
Folat/B12 eksikligi
Hemolitik Anemi

Kan Kayb1 (kanama)

ROi
Diistik
Diistik/Normal
Diisiik/Yiiksek
Diisiik/Yiiksek
Normal
Yiiksek
Normal/Yiiksek
Normal/Yiiksek
Yiiksek
Yiiksek
Yiiksek
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sample 1!

Lass f Fos

L'ate

Azp Mode

atatus

Inzsirume|

CBC(+Diff.+Retic) [03189 [ [ooz909 | [9/25/2002 [11:3350 [Aute  |Completed  [Instrumen!
Retic Only I I_l I I
Parameterz | Demographics I CBC Data I Diff Data I Retic Data I
wBC [7.9 REC [4.42 RET % |
HGB [10.5 RET # |
NE % |70.7 NE # [5.6 HCT |32.6 MRY |
LY % |22.8 LY # [1.8 MCV |73.8 IRF |
uo % 52 Mo 1 [04 o EXHIEO @ s |
ED % 0.6 L EO # [0.0 MCHC |32.3 L @ HLR % |
BA % [0.7 BA # [0.1 RDW [18.6 H @ HLR # |
PLT |520 H @ PCT [0.378
MPv [7.3 @ PDW |18.0




REL
NO

wBC

RBC

PLT

FEMTOLITERS

8.8
28.6
1.1
703
25
0.1
6.2
3.85
i
254
66.0
200
30.3
149
314
1.9

Lt ol o




ULKEMIZDE ANEMI NEDENLERI

Normositer Anemiler
Akut kanamalar
Hemolitik anemiler (Orak HA)
Kronik Hastalik Anemisi
Mikrositer Anemiler
DEA
Talassemiler
Makrositer Anemiler
Megaloblastik Anemiler (Vit B12 ve FA eks.)



Normositik anemi

Eritrosit Giretiminde artis?

Retikiilosit sayimini kontrol et

/\

Normal veya azalmis

- Bobrek yetmezgt——

- Endokrin hastalik ——
- Kronik inflamasyon -

Yoksa primer KI problemi (MDS, MM, infiltrasyon...)
Hemolitik Kanama
anemi |

KIAB




NORMAL OEH VE DUSUK RETIKULOSIT

Ayirici Tani

Aplastik anemi
Akkiz KK aplazisi
Miyelofitizis

Uremi

Endokrinoloji

o hipotiroidizm

o hipogonadizm

o pan-hipopituitarizm
HIV

Kronik Hastalik Anemisi



MAKROSITER ANEMI

Vitamin B12 eksikligi
Folat eksikligi

MDS

llaca bagli

Karaciger hastaligi
Hipotiroidizm
Alkol



Normal or Increased

N

Suspect early release of
reticulocytes as in hemolysis,
bleeding or hematologic
malignancy.

Abbreviations:

FEP: Free Erythrocyte Protoporphyrin
MCV: Mean Corpuscular Yolume
BCB: Brilliant Cresyl Blue

MCV =100 fL **
(continued from reverse side)

Rule out drug exposure™™*

'

Reticulocyte Count

- AN

Normal or Decreased

.

By, / Folate

l

Normal

l

Consider bone marrow
aspirate / biopsy,
cytogenetics

l

Primary marrow disorders -
Myelodysplasia, Aplastic
Anemia

| If marrow is normal, consider
rarer causes

References:

—

Low

[ Evaluate appropriately

Consider:

-Alcoholism
-Hypothyroidism
-Pernicious Anemia
-Dietary Deficiency
-Malabsorption
-Pregnancy

-Drugs

90/€0 VIN

dagH 410V

1. Beuerlein, Frank. Testing Strategies for Anemias. Laboratory Mangement. December 1988.
2 Les, G Richard, Bithell, Thomas C_, Foerster, John, Athens, John, Lukens, John. Wintrobe's
Clinical Hematology, Edition 10, 1995.

“*Artifactual macrocytosis , determined by automated counters, may be caused by cold
agglutinins, hyperglycemia, marked leukocytosis, RBC clumping, intracellular hypersensitivity.

***Some drugs that may cause macrocytosis: alcohol, chemotherapy drugs, zidovudine, anti-
convulsants, oral contraceptives, triamterene, sulfasalazine, sulfamethoxazole, timethoprim,

colchicine, PASA, neomycin, nitrous oxide Originally published: October 1399

Reviewed: October 2001; October 2004 (changes made)



Yanlis dusuk serum kobalamin duzeyi
Folat eksikligi
Multipl myeloma
Transkobalamin 1 eksikligi
Megadoz vitamin C tedavisi
Yanlis yuksek serum kobalamin duzeyi

Transkobalamin I-II arttigi durumlar(myeloproliferatif
hast,hepatoma)

Transkobalamin Il Greten makrofajlarin artisi(otoimmun hast,
monoblastik I16semi, lenfoma)

Hepatositlerden kobalamin salinimi (Aktif KC hast)



[EsTABLISH THAT ANEMIA PRESENT|

1

MICROCYTIC

A

IRec mnicesl
|RBC |NO|CES[

« Iron Deficiency

= | MACROCYTIC

= Thalassemias
« Anemia of Chronic NORMOCYTIC
Disease i
= Sideroblastic Anemia
*» Lead Poisaning RETICS }
+ Hereditary
Pyropoikilocytasis

| NORMAL OR LOW |

| ARE NEUTROPHILS ANDJ/OR PLATELETS oecnnszoﬂ

-m

+ Pure ABC Aplasia
« Hemalytic Anemia with
Aplastic Crisis (Parwovirus)
« Transient Erythroblastapenia
of Childheod (TEC)
* Thymema, Lymphoma, CLL
= Autoimmune Diseasa

¥
| increasep |

+ Haimolyss With RBG
Dehydratian or Fragmentation
= Hereditary Spherocytosis
« Heraditary Elliptocytasis
= Sickie Call Anemia
» Hemoglobin € Disease
= Micro-/Macra-angiopathic
Hemolytic Anemias
= Hereditary Xerocylosls
» Milkd Variants of Hemolytic
Anemias Without RBG
Dehydration or Fragmentation
+ Hypersplenism
+ Hemophagocytic: Syndromes
+ Bleeding (Recent)

« Diamond-Blackian Anemia
- Renal Disease
= Liver Disegse
+ Endocrine Disease
» Hypothrosd
ety
* i = Aplastic Anemia
- Hyperparathyroid Ap Radiation. Drugs, Alcohol
= Angmia of Chronic Diseasa .
Viruses (EBY, Hepatitis)
= Early Iron Deficiency S Rl mnuse
« Congenital Dyserythroposetic - Pregnancy
Anamia Il « Praleukemia
+ PNH
- Anorexia Nenvesa
= Myelophthigis
+ Metastatic Malignancy
« Granulemas
+ Storage Diseases.
« Myslofibrosis
+ Dsteopetrosis

DYSPLASTIC

] |

= Hypersplenism

« Myelodysplastic
Syndromes

« Leukemias

« Lymphomas

= Myelomas

I RETICS | -

:

I ABSOLUTELY OR RELATIVELY DECHEASEDI

[BONE MARROW |




Laboratory Evaluation of Anemia in Adults

FOR EDUCATIONAL PURPOSES ONLY

The individual clinician is in the best position

to determine which tests are most appropriate

for a particular patient.

Female:
Male:

If peripheral smear is not
available OR No specific
definitive diagnostic findings

Washington State Clnical Laboratory Advizory Counci

Establish that anemia is present after correlation with history and physical exam:

Hemoglebin Hematocrit
<12 gm/dl <35 L/L
<13 gm/d <40 L/L

Peripheral Smear Review

Enythrocyte Indicies Specific definitive diagnostic findings/clues

¥

present, e.g. HgbS, C crystals, schistocytes,

Perform appropriate
confirmatory tests

/

MCW <80 fL

|

Ferritin normal/high normal/high
Serum Iron normal/high low
TIBC normal normal/low
% Saturation  normal low
FEP (opticnal) normal high

A A

Heterozygous
Thalassemia
{perform
hemeglobin
electrophoresis,
BCB & Hgb A2)

Suspect Iron deficiency
inflammation - anemia (look for
corroborate by source of
patient history bleeding)

present \
MCVW (80 - 100 fL)
+
Reticulocytes
low high normal
Increased
low high normal
high low normal
low high normal Hemolytic Anemia
high abnormal  normal
\ Endocrine
- : Disease
S|derphlast|c Hemoglobinopathy
Sheme or Thalassemia i
. (perform
Consider bone hemoglobin
marrow electropharesis, -Hypothyroidism
| EETOEIT BCB & Hgb A2) -Hyperthyroidism

-Addison’s Disease
-Eunuchoidism
-Panhypopituitarism

e

| Post-hemarrhagic

evidence of myeloproliferative disorders,
myelafibrosis, early release of reticulocytes.

MCV =100 fL
(see reverse side)

Mormal or Decreased

AN

Anemia Screen for renal, hepatic Serum Iron

Anemia of Anemia of .
; Negative Normal or
Renal Liver . Low
. B Screens High
Disease Disease
Bone Marrow Aspiration Anemla_x E Early iron
& Biopsy E:hromc deficiency
disorders
Hypoplastic — Dyse_ry't_hra— Megalo- MWID_.
; Infiltration poietic - dysplastic
Anemia ) blastic : ;
Anemia E Anemia
Anemia
+
-Leukemia
-Myeloma
-Myelofibrosis

-Metastases




ANEMI ALGORITMASI




MAKROSITER ANEMI




NORMOSITER ANEMILER




MIKROSITER ANEMILER

<




PERNICIOUS ANEMIA - 2.
NOTE THE HYPERSEGMENTED NEUTROPHIL (7-8 LOBES).




NORMOCHROMIC NORMOCYTIC ANEMIA




MICROANGIOPATHIC HEMOLYTIC ANEMIA

, P Yw wwy




OPUR CELL ANEMIA
PERIPHERAL SMEAR ON A 49 YEAR OLD MALE WITH HISTORY OF ALCOHOLIC CIRRHOIS
WHO HAD A SUDDEN DROP IN HEMOGLOBIN ASSOCIATED WITH WORSENING JAUNDICE.

RBCs WITH SPIKE LIKE PROJECTIONS (SPUR CELLS), TARGET CELLS AND RBC
FRAGMENTS ARE PROMINENT.




MOST CASES OF TTP SHOW CONGENITAL OR ACQUIRED DEFICIENCIES OR DYSFUNCTION OF THE
ADAMTS 13 PROTEASE. WITH THE PATIENT NOTED ABOVE, THE MEASUREMENT OF THIS
PROTEASE WAS UNAVAILABLE.

Nell Abramson, Baptist Cancer Institute A §7.year-old woman with breast cancer refractory to
soveral combinations of chemotherapy was placed on a regimen that included mitomycin.

I>lc>»<c>»<ci




COLD AGGLUTININ DISEASE WITH PLL




DOUBLET SPHEROCYTES




HEREDITARY PYROPOIKILOCYTOSIS



HOWELL-JOLLY BODIES ARE RED CELL INCLUSIONS WHICH ARE
RESIDUAL NUCLEAR FRAGMENTS. THEY MAY BE SEEN IN HEMOLYSIS,
MEGALOBLASTIC ANEMIA, OR POST-SPLENECTOMY.




BASOPHILIC STIPPLING - LEAD POISONING - 3.
LTHOUGH THE COARSE STIPPLING IS MOST PROMINENT IN THE POLYCHROMATOPHILIC CELLS, THE
ATURE RBCS NOTED IN THE CENTER OF THE SLIDE ALSO HAVE SIMILAR SINGLE INCLUSIONS.




MALARIA - 2.
DOUBLE-DOT PATTERNS MAY BE SEEN IN THE TROPHOZOITE STAGE OF P. FALCIPARUM. SUBTLE
STIPPLING MAY BE SEEN IN SOME OF THE SURROUNDING ERYTHROCYTES.




RBC AGGLUNTINATION - 3.
WHEN THE BLOOD SAMPLE IS WARMED TO 37°C FOR SEVERAL MINUTES AND

A PERIPHERAL SMEAR PREPARED ON A PRE-WARMED SLIDE, THE
AGGLUTINATION IS MARKEDLY DECREASED WITH SINGLE RBCs Now

PREDOMINANT.




NEUROBLASTOMA - 2.
IN A DIFFERENT AREA OF THE ASPIRATE, CELLS CHARACTERISTICALLY "STICK
TOGETHER" GIVING A CLUE TO THEIR EXTRINSIC ORIGIN.




A, .

HMormal peripheral blood smear High power view of a
normal peripheral blood smear. Several platelets (arrows)
and a normal lymphocyte 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 Iymphocyte; central pallor should equal one-third of ‘
its diameter. Courtesy of Carala von Kapff, SH (ASCP).




™
HMicrocytic hypochromic red cells Peripheral smear from a
patient with iron deficiency shows pale small red cells with just a
scant rim of pink hemoglobin; occasional "pencil” shaped cells are
also present. Mormal red cells are similar in size to the nucleus of a
small Iymphocyte (arrow); thus, many microcytic cells are present
in this smear. Thalassemia can produce similar findings. Courtesy of
Caraola von Kapff, SH (ASCP).




Spherocytes Feripheral blood smear shows multiple
spherocytes which are small, dark, dense hyperchromic
red cells without central pallor (arrows). These
findings are compatible with hereditary spherocytosis
ar autoimmune hemolytic anemia. Courtesy of Carola
von Kapff, SH (ASCP).




Hastanin eritrosit
iIndeksleri normal
olmasina ragmen
periferik yaymanin
Incelenmesi sonucu
parcalanmis
eritrositlerin gorulmesi
mikroanjiopatik duruma
iIsaret eder
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Microangiopathic smear Feripheral blood smear from
3 patient with a microangiopathic hemolytic anemia
with marked red cell fragmentation. The smear shows
multiple helmet cells (small arrows), other fragmented
red cells (large arraows); the platelet number is reduced
and the large platelet in the center (red arrow) suggests
that the thrombocytopenia is due to enhanced
destruction. Some small spherocytes are also seen (blue
arrows). Courtesy of Carola von Kapff, SH (ASCP).



o Konjenital
eliptositozda diger
bir morfolojik
anomali olan
eliptositler gorulur

Elliptocytosis Peripheral blood smear from a patient
with hereditary elliptocytosis shows multiple
elliptocytes, The elliptocytic shape change is thought
to result from repeated episodes of elliptocytic
defarmation that all red cells as they pass through
capillary beds. Whereas nortmal red cells regain a
discocytic configuration by a process of elastic recoil,
elliptocytic red cells have cytoskeletal abnormalities
that impair this recovery process. Courtesy of Carola
von Kapff, SH (&SCP).




Target cell (hedef ©09 O » O
hiicresi) ise cesitli o O o OO O %
hemoglobinopatiler ) O
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splenektomi sonrasi B
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Target cells Peripheral smear shows multiple target
cells which have an area of central density surrounded
by a halo of pallar (arrows). These cells are
characteristic of liver disease and certain
hemoglabinopathies (mast notably hemoglobin C
disease). Courtesy of Carola von Kapff, SH (ASCP).



Bite cells
(1siriimis
hucreler) Heinz
body hemolitik
anemide
gorulurler

Heinz body hemolytic anemia 5Split screen view of 3
peripheral smear from a patient with Heinz body hemolytic
anemia. Left panel: red cells with characteristic bite-like
deformity (arraws). Right panel: Heinz bady preparation
which reveals the denatured hemoglobin precipitates.
Courtesy of Carola von Kapff, SH (ASCP).



o Fazla sayida
Qe kl rd e kI I Sickle-cell aneﬁia Peripher.al smear fram a patient
. . . with sickle cell anemia shows multiple spindl}f sickle
eritrositlerin Coper 18Tt ang 3 Kol -Jatly bagy (black arrows,
. which is a nuclear fragment normally remowved by thn_e
pe riferde SEtiont s functional aeplenra becaucs of repeatsd
am anm . splenic infarctions. Courtesy of Carala von Kapff, 5H
gorulmesi hizl
. TERYA]
kemik ilig
dongusunu
gosterir ve
hemolitik bir
surece Isaret

eder

Beta thalassemia intermedia Peripheral smear from a patient
with beta thalassemia intermedia post-splenectomy. This field
shows target cells, hypochromic cells, microcytic cells, red cell
fragments, red cells with bizarre shapes, and a single nucleated red
cell (arrow). Courtesy of Stanley Schrier, MD.




Cold agglutinin disease - 2.

Agglutinated masses of RBCs of variable
size are noted in this view. Both the WBC
and platelet count were normal.




Erythroblastosis Fetails - 2.
Spherocytes are present (arrows).




Blister cell - 1.
Characteristic "blister” RBCs (large arrow) noted in patients

with G6PD deficiency are present on this peripheral smear. .
The pale blue/gray cells (small arrow) are reticulocytes that
are increased in response to the hemolytic anemia.




Myelodysplastic Syndrome: Myelodysplastic Syndrome Associated with Isolated del(5q)Chromosome

Abnormality ('59- Syndrome') - 8.
This figure summarizes the characteristic findings associated with MDS with an isolated del(5q) syndrome. The peripheral

blood often shows a macrocytic anemia with normal or elevated platelet counts, and the bone marrow biopsy and aspirate are
characterized by the finding of megakaryocytes with monolobated or hypolobated nuclei.




Howell-Jolly bodies - 1.
Howell-Jolly bodies are red cell inclusions which are residual nuclear fragments.
They may be seen in hemolysis, megaloblastic anemia, or post-splenectomy

T




Multiparameter flow cytometry analysis of peripheral blood in PNH

(A-D) Aplastic anemia patient with small (2%) PNH clone; (E-H) classic PNH patient. (A,E) Forward scatter (FSC)/side
scatter (SSC) display showing initial gate to exclude lymphocytes and debris. (B,F) Granulocytes (green) are identified as
bright CD15 and low CD33, whereas monocytes (blue) are bright CD33 and low CD15. (C,G) Population of GPI anchor
protein—deficient granulocytes showing lack of staining with both anti-CD24 and FLAER. (D,H) Population of GPI

anchor protein—deficient monocytes showing lack of staining with both anti-CD14 and FLAER.

Itiparameter flow cytometry analysis of peripheral blood in PNH. (A-D) Aplastic anemia patient
with small (2%) PNH clone; (E-H) classic PNH patient.

CO14 PC-Cy7-A

PLALR FITC-A

PLALRFITC-A



Hemophagocytic lymphohistiocytosis and
disseminated histoplasmosis ‘




Doublet spherocytes

A 55-year-old woman presented with progressive fatigue, jaundice, and weight loss of 40 pounds. Physical examination revealed scleral
icterus, axillary lymphadenopathy, and splenomegaly. Laboratory values showed a white blood cell count of 11?200/uL, hemoglobin 6.3
g/dL, hematocrit 18.3%, platelets 116 K/uL, haptoglobin <5.8 mg/dL, reticulocyte count 18.6%, mean corpuscular volume 131 fl, and
indirect hyperbilirubinemia. Direct Coombs test was positive for immunoglobulin G (IgG) with no evidence for IgM. Peripheral smear
revealed that 12% of discrete stained entities were doublets (arrows). Remarkably, there were no single spherocytes. Typically, normal
smears show only rare doublets (<1%). There was no evidence of underlying lymphoproliferative disorder. Diagnosis was warm antibody
autoimmune hemolytic anemia and thrombocytopenia (Evan syndrome). The patient relapsed after prednisone, rituximab, and splenectomy
and eventually responded to azathioprine. With treatment, her mean corpuscular volume returned to normal along with disappearance of
spherocytes. Spherocytosis is a feature of autoimmune hemolytic anemias and results from partial phagocytosis of IgG/complement-coated

erythrocytes. Doublet formation has only rarely been described previously. No triplets or larger aggregates were present is this case, but
have been previously reported.




Basophilic Stippling - 3.
Coarse dense basophilic stippling of several RBCs is shown in this view. Basophilic stippling can be

seen in a variety of hematologic disorders including the thalassemias; heavy metal poisoning,
particularly lead or arsenicals; dyserythropoietic anemias; megaloblastic anemia; and pyrimidine 5'-

nucleotidase deficiency.




Hemolytic disease of the newborn secondary to ABO incompatibility - 1.

Peripheral smear from a full-term newborn with hemolytic anemia due to ABO incompatibility. Mother's
blood type was O* while the newborn's was A*. Note the increased number of spherocytes in addition to the
polychromatophilic cells and bi-nucleated RBC. The DAT was weakly positive.

*%s WQA'O'
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Severe vitamin B12 deficiency mimicking thrombotic
thrombocytopenic purpura




Cold agglutinin disease with PLL




Plasmodium falciparum infection - 1.

A 49-year-old African-American male presented to the ED with complaint of diarrhea, fever, and
myalgia. The patient had traveled to Ghana one week prior to presentation. The CBC was remarkable
for a normochromic normocytic anemia (hemoglobin = 11.9g/dl) with marked thrombocytopenia
(platelet count = 20K/ul). Total and direct bilirubin and LDH were elevated at 3.3 mg/dL, 1.4 mg/dL,
and 629 IU/L, respectively. Haptoglobin was decreased at 6.0 g/dL consistent with hemolytic anemia.
The PT and PTT were within normal limits ruling out disseminated intravascular coagulation as the
cause of the thrombocytopenia. The peripheral blood smear showed red cell inclusions with ~10%
parasitemia. | @
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Benzene induced aplastic anemia
The patient presented with sepsis (common presentation) and was found to have pancytopenia. The patient worked in
a small manufacturing business cleaning parts using benzene containing solvents in an unventilated room. The
physical examination showed pallor and petechiae. The liver, spleen, and lymph nodes were not enlarged.
Examination of the peripheral blood smear showed that the red blood cells were normocytic with markedly reduced
reticulocytes. The bone marrow was profoundly hypocellular with a decrease in all elements; the marrow space is
composed mostly of fat cells and marrow stroma. Hematopoietic cells were morphologically normal




Microangiopathic hemolytic anemia - 2.
Schistocytes (arrow) have an irregular shape and lack the area of central
pallor usually seen in erythrocytes.




Spur Cell Anemia — 2.

Peripheral smear on a 49 year old male with history of alcoholic cirrhois who
had a sudden drop in hemoglobin associated with worsening jaundice. RBCs
with spike like projections (spur cells), target cells and RBC fragments are
prominent. (W-G 50x)
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Pernicious Anemia - 2.
Note the hypersegmented neutrophil (7-8 lobes).




Normochromic normocytic anemia - 1.
Despite a reduction in the total number of red cells, the RBC indices

are normal, and the cells have the typical area of central pallor without
widespread variation in size and shape.
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Microangiopathic hemolytic anemia secondary to artifical aortic valve

malfunction - 2.
The smear is shown at higher magnification and demonstrates more clearly the

marked schistocytosis.




Refractory anemia with ringed sideroblasts and thrombocytosis (RARS-
T) - Prussian blue iron stain - 1.
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Megaloblastic Anemia Secondary to Pyrimethamine - 4.

Myeloid cells showing megaloblastic changes. Two giant bands are seen on
the left of the field. One of these has features referred to as a "kissing band.
In the right upper corner of the field a late erythroid form with nuclear

budding is noted. 60X




