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Iron deficiency anemia
Normal forms of iron 
· Ferritin: storage form of iron 
· Transferrin: iron transport 
Causes of iron deficiency 
· Dietary deficiency 
· Increased demand 
· Decreased absorption 
· Chronic blood loss 
Sequence of events 
· Decreased ferritin 
· Decreased BM iron 
· Decreased serum iron 
· Increased TIBC 
· Decreased % saturation 
· Formation of microcytic anemia 


139435 >>> 0:05:53 

SLIDE 3 of 16 
MICROCYTIC ANEMIA CON’T 





139440 >>> 0:07:02 

SLIDE 4 of 16 
MICROCYTIC ANEMIA CON’T
Anemia of chronic disease 
· Iron trapped in BM macrophages 
· Increased serum ferritin 
· Long- standing chronic disease [image: image2.png]


IL-1 
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Thalassemias 
General 
· Quantitative hemoglobin abnormalities 
a-Thalassemia 
General 
· 4 a globin chain genes 
· Disease due to gene deletions 
Clinical 
· 1 deletion: Silent carrier [image: image3.png]


asymptomatic 
· 2 deletions: a-Thal [image: image4.png]


Cis-Asians
                                      Trans-African Americans 
· 3 deletions: Hb H disease [image: image5.png]


Increases HbH (B4) [image: image6.png]


Heinz bodies 
· 4 deletions: Hydrops fetalis [image: image7.png]


Barts hemoglobin 
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B Thalassemia 
General 
· 2 B globin genes 
Clinical 
· B- Thal minor: asymptomatic 
· Microcytic anemia with target cells 
· Increased hemoglobin A2 + F 
· B-Thal major: normal at birth [image: image8.png]


severe anemia by 6 months 
· Erythroid hyperplasia [image: image9.png]


“crewcut” skull + “chipmunk” face 
· Increased hemoglobin F + A2, decreased hemoglobin A 
Complications 
· Transfusions [image: image10.png]


hemochromatosis 
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Sideroblastic anemia 
· Ring sideroblasts in BM 
· B6 deficiency or myelodysplasia 
· Dimorphic RBCs 
· Increased serum iron, ferritin, % sat 
· Decreased TIBC 
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Anemia of blood loss 
· Trauma [image: image13.png]


severe hemorrhage 
· 5-7 days[image: image14.png]


 Reticulocytosis 
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Sickle cell disease 
Genetics 
· Valine [image: image15.png]


glutamine in position 6 
· Heterozygous trait- 8% of African Americans 
· Few symptoms 
· Resistance to malaria 
· Homozygous (SS) disease 
· Severe anemia with frequent crisis 
Factors [image: image16.png]


sickling 
· Dehydration 
· Acidosis 
· Infections 
· Increased hemoglobin F and hemoglobin C make symptoms better 
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Sickle cell disease con’t 
Capillary thrombi 
· Vasoocclusive crisis 
· Hand-foot syndrome 
· Autosplenectomy- susceptible to encapsulated organisms 
· Salmonella osteomyelitis 
· Aplastic crisis- Parvovirus B19 
· Emergencies- Acute chest syndrome + priapism 
Lab 
· Sickle test- screening 
· Electrophoresis 
Treatment 
· Hydroxyurea 
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G6PD deficiency 
Pathogenesis 
· Decreased glutathione [image: image19.png]


RBC sensitivity to oxidant stress 
X-linked 
· African Americans 
· Hemolysis with oxidative drugs (malarial) 
· Mediterranean type 
· Hemolysis with fava beans 
Pathology 
· Heinz bodies- methylene blue + crystal violet stains 
· Bite cells 
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Hereditary spherocytosis 
Definition 
· Autosomal dominant 
· Defect in spectrin 
· [image: image20.png]


spherocytes removed by spleen [image: image21.png]


chronic hemolysis [image: image22.png]


jaundice + gallstones 
Labs 
· Increased osmotic fragility 
Treatment 
Splenectomy 
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Paroxysmal nocturnal hemoglobinuria 
· Deficiency in decay accelerating factor 
· DAF inhibits complement 
· Deficiency [image: image25.png]


increased sensitivity to lytic actions of complement 
· Paroxysms of hemolysis at night 
· Clonal stem cell disorder [image: image26.png]


thrombocytopenia+ leukopenia 
· Labs 
· Sucrose lysis test 
· Ham’s test 
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Megaloblastic anemias 
General 
· MCV > 100 
· B12 deficiency 
· Folate deficiency 
· Hypersegmented neutrophils 
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Megaloblastic anemias con’t
B12 deficiency 
Causes 
· Dietary – Strict vegetarians 
· Decreased absorption- pernicious anemia, pancreatic insuff., malabsorption 
Signs/symptoms 
· Sore “beefy” tongue 
· CNS- parasthesias, loss of position + vibratory sensation 
Labs 
· Low B12 
· Increased homocysteine 
· Increased urinary methylmalonic acid 
· Shilling test- PA: abnormal with correction by IF 
Treatment 
· IM B12 
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Megaloblastic anemias con’t 
Folate deficiency 
Causes 
· Decreased intake- alcoholics + elderly 
· Increased requirement- pregnancy (NTDs) 
Signs/symptoms 
· Megaloblastic anemia 
· No neurological symptoms 
Labs 
· Low folate 
Treatment 
· Folate 




