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Anemia is actually a sign of a disease process
rather that a disease itself
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Anemia diagnosis

Age Hemoglobin (g/dl)

3 mo

6mo-5y
6-14y

Adult woman

Adult man



Anemia classification

MICROCYTIC NORMOCYTIC MACROCYTIC
HYPOCHROM NORMOCHROM
(MCV<75 fl (MCV 75-90 fl (MCV>90 fl)
MCH<27 pg) MCH>27 pg)




MCV

* mean corpuscular volume

» average volume of RBCs

+ Ht x 1000 : RBC

» normal range: 75-90 f|

(Imo: 108 fl, 6mo: 91 fl, 2y: 78 fl,
6y: 86 fl, 12y: 90fl)



MCH

* mean corpuscular hemoglobin

» average mass of hemoglobin per RBC
»+ Hb (g/l) : RBC

* normal range: 27-32 pg

(1mo: 34 pg, 6mo: 30 pg, 2y: 27 pg,
6y: 29 pg, 12y: 30 pg)



MCHC

* mean cell hemoglobin concentration

» average cc. hg in a given volume of blood
»+ Hb (g/l) : Ht

* normal range: 330-360 g/I

(Imo: 330g/1, 6mo: 330g/I, 2y. 3309/,
6y: 340qg/l, 12y: 340q9/1)

* low: hypochrom anaemias
* high: spherocytosiss



RDW

» red cell distribution width

* how much RBC vary in size from
each other
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Side view

Top view



RDW

- red cell distribution width

* how much RBC vary in size from each
other

»+ (SD of MCV = mean MCV) x 100

* normal range: 9-14%

- T iron-, vit-B12, folic acid deficiency
- —: blood loss, thalassemia



When | was a kid I t ought heart looked




nucleated erythrocytes







Reticulocyte

- immature RBC, ca. 1%
- reticular network of ribosomal RNA

- T: hemolysis, blood-loss, regeneration

+ ¥: BM disorder, deficiency's (EPO, Fe,
vit-B12, folic acid)

+ —: ineffective erythropoesis (MDS, CDA,
thalassemia, myelofibrosis), chronic
inflammation, malignancy






Rouleaux formation

Notethe RBCs ina
coin-stacking
formation




Anemia classification

MICROCYTIC NORMOCYTIC MACROCYTIC
HYPOCHROM NORMOCHROM
(MCV<75 fl (MCV 75-90 fl (MCV>90 fl)
MCH<27 pg) MCH>27 pg)

iron deficiency

hemolytic anemia

megaloblastic
(B12-, folic acid def)

thalassemia

infections

alcohol, liver disease

chronic disease

acut bleeding

MDS, aplastic anemia

lead toxicity

bone marrow disease

CDA

sideroblastic

secundary anemia
kidney disease

pregnancy, myeloma
myxoedema




Microcytic anemia
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Hypochromia
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Iron Deficiency?



Iron-deficiency




Iron-deficiency







Thalassemia




Thalassemia

<O

Poikilocytic red cells
(elliptocytes?, schistocytes?,
target cells?, tear drop?,
spherocytes® & hypochromic®)

usually present
in Thalassemia Major.




Normocytic anemia
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Blasts?



Hemolysis, cold agglutination







Spherocytosis




Spherocytosis




Spherocytosis




G6PD deficiency




Lead poisoning




Infections

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

Activates monocytes
and T cells

Q Inhibits erythropoietin 3 f. . 0 Increases hepatic synthesis
release o P of hepcidin

G Inhibits QAugments

Erythropoietin erythroid proliferation hemophagocytosis

* Hepcidin
Inhibits iron

Decreased release from RES

erythropoietic p Hemophagocytosis by
stimulation &7, RES macrophages

. Release of recycled
Limited availability ,* iron via ferroportin
of iron

J Fe3*/transferrin




Sickle cell disease




Sickle cell disease

Sickle cell anaemia

Normal red blood cell Sickle red blood cell

sickle cells blocking
unrestricted blood flow blood flow




Stomatocytosis




Elliptocytosis




Macrocytic anemia
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Macrocytosis




Megaloblastic anemia




RED BLOOD CELL MORPHOLOGY

Hemoglobin Red cell
Size variation |distribution Shape variation Inclusions distribution

Hypochromia |Target cell | Acanthocyte | Pappenheimer bodies | Agglutination
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Helmet cell

(fragmented cell)

Schistocyte Basophilic shpplmg

(fragmented cell) (coarse)

Oval macrocyte

Howell-Jolly
:f‘ A\

Hypochromic
macrocyte

Polychromasna Sickle cell Crystal formation

HbSC

e e

(Reticulocyte)




If a single teacher can't teach us all the subjects,
then: How could they expect a single student to
learn all subjects ?




