Iron Deficiency 


1. Hypo, Micro

2. MCV ↓

3. RDW ↑

4. Iron ↓, %sat ↓, TIBC ↑, Ferritin  ↓, Transferrin receptor ↑ 

5. BM – no iron stores

Sideroblastic 

1. Dimorphic population  Normo, hypo, target, pappenheimer bodies

2. MCV –N

3. RDW ↑

4. Iron ↑, %Sat  ↑, TIBC N or ↓, Ferritin ↑

5. BM – Sideroblasts

Chronic Disease
1. Normo, Normo

2. MCV - N

3. RDW -  N

4. Iron ↓, %sat N to ↓, TIBC N or ↓, Ferritin N or ↑, Transferrin Receptor N

Hemochromatosis

1. Normal

2. C282Y, H63D

3. Iron ↑, %Sat  ↑, Ferritin ↑

Porphyrias

1. Congenital Erythropoietic Porphyrin
a. Norm, Hemolytic, Poly, NRBC

b. Iron N, Ferritin N

c. Normoblasts intense fluorescence

d. ↑ Uroporphyrin & Coproporphyrin

e. Photosensitive

2. Erythropoietic Porphyria
a. Normal

b. Normoblast intense fluorescence

Megaloblastic

1. Macro, Normochromic

2. MCV ↑  >100

3. RDW ↑

4. WBC ↓

5. Plt ↓

6. Hypersegmented Neutrophils

7. Howell-Jolly Bodies

8. Oval Macrocytes

9. Nuclear-cytoplasmic asynchromy

Folate Deficiency



Vit. B12 Deficiency
1. Folate ↓



1.   Vitamin B12 ↓


2. Homocysteine ↑


2.   Homocysteine ↑
3. FIGU ↑



3.   MMA ↑

4.   May be Pernicious Anemia 

   ↓ Intrinsic Factor Shilling Test
5.   Neurological sypmtoms

Macrocytic Anemia 

1. Macro, Normochromic
2. MCV ↑

3. WBC – N

4. Plt – N

5. RDW ↑

6. B12 – N

7. Folate – N

8. Polychromasia, Target & (liver) Stomatocytes, (hemolytic anemia) Shistocytes

Hemolytic Anemias – all have ↑ Bili


Membrane –


H. spherocytosis
1. Spherocytes


2. Retic >8%
3. MCV ↓

4. MCHC ↑

5. Osmotic Frag ↑

H. Elliptocytosis 
1. Elliptocytes
2. Osmotic Frag ↑

H. Pyropoikilocytosis 
1. Elliptocytes 

2. Shistocytes
3. Thermal Hemolysis

4. Osmotic Frag ↑

H. Stomatocytosis 

1. Stomatocytes (mouth)
2. Abnormal permeability to Na & K+
3. Osmotic Frag ↑

4. Mild Anemia

Spur Cell
1. Acanthocytes

2. Liver disease

3. ↑ Chol on cells

4. ↑ Indirect bili

5. ↑ Liver enzymes

6. ↓ Albumin

Abetalipoprotenemia

1. Acanthrocytes

2. Chol – N

3. PT may be ↑ due to ↓fat vit transport

Lecithin – Cholesterol Acyl Transferase Deficiency 
1. Targets

2. ↑ Chol

3. ↑ Phos

4. ↑ Trig 

5. ↓ HDL

Proxysmal Nocturnal Hemoglobinurea
1. ↓ Haptoglobin

2. Hemosiderinurea

3. + Ham’s Test (acid serum lysis)
Enzyme Deficiencies

Glucose – 6 – Phosphate Dehydrogenase
1. Heinz Bodies

2. Bite Cells

3. ↓ Haptoglobin

4. Hemoglobinuria

5. Neg fluorescent spot test

6. Ascorbate cyanide test

Pyruvate Kinase
1. Normocytic, Normochromic

2. Echinocytes

3. Osmotic Frag – N

4. ↑ In. Bili

5. ↓ Haptoglobin

Immune Hemolytic Anemia

Autoimmune Hemolytic



Warm Autoimmune Hemolytic Anemia
1. Extravascular

2. IgG

3. Anti e

4. ↑ T. Bili

5. + DAT

6. ↑ Osmotic Frag 

7. ↑ Urobilinogen

Cold Autoimmune Hemolytic Anemia
1. IgM

2. Anti I

3. Hemolysis c/cold exposure

4. ↑ Bili

5. + DAT

6. Spherocytes

7. ↓ Haptoglobin

8. FALSE ↑ MCV, MCH, MCHC and ↓ RBC
Paroxysmal Cold Hemolytic Anemia
1. IgG
2. Anti P
3. Intravascular
Mixed
1. IgG

2. IgM

Drug – Induced Hemolytic Anemia
1. Drug Absorption –Penicillian

a. + DAT

b. Extravascular

2. Immune complex – Quinidine

a. + DAT

b. Intravascular

3. Auto Antibody Induction – Aldomet

a. + DAT

b. Extravascular

Alloimmune


Hemolytic Transfusion Rxn
1. Hemolysis of transfused RBC

Hemolytic Disease of Newborn
1. Mother hemolyzes baby’s cells

2. IgG

3. + IAT mother

4. + DAT baby

Physical Injury Hemolytic Anemia

Microangiopathic Hemolytic Anemia
1. Fibrin in Vessels – shistocytes

2. Intra or extra 

3. (hemolytic uremic syndrome, thrombocytic purpura, DIC, HELP Syndorm, Malignant Hypertension, Heart Valves, Thermal Injury, March Hemoglobinuria)

Antiagonists Hemolytic Anemia

1. Infectious agents

2. Animal venums

3. Chemicals & Drugs
