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Red Blood Cell Diseases

Anemias due to acute or chronic blood loss
Anemias of Diminished Erythropoiesis


Megaloblastic anemias:  



Pernicious anemia


Folate Deficiency anemia

Iron Deficiency Anemia

Anemia of Chronic Disease

Aplastic Anemia

Other bone marrow failures
Normal Development of Blood Cells:  see handout

A. Segregated sites in the BM for cell production:

1. RBC:  Burst Forming Unit

2. WBC:  Colony Forming Unit

B. Hematopoiesis begins about 4-5th month of gestation, but heart begins beating at 1 month.

1. Embryo and fetus:  Yolk sac is the first site of hematopoiesis > Liver > Spleen > Bone Marrow

2. Adult:

a. Extramedullary Hematopoiesis:  Liver and Spleen

  
b.
1( flat bones by 18 yrs-  iliac crest, ribs, sternum, skull, vertebral bodies

3. EPO, testosterone, cortisol stimulate hematopoiesis

a.  EPO receptors in RBC precursors ( ( Hgb synthesis in the normoblast and ( mitotic rate of BFU’s (blood forming units).



b.  Comes from the mesangial cells of the kidney:  (pO2, any shift to the left of the O2 dissociation curve

4. CSV’s-  granulocyte production, prod. by macro’s and lymphs

The Anemias:  reduced total RBC mass

A. Classification:

1. Anemia from Blood Loss:  hemorrhage

2. Anemia from ( Rate of Destruction:

3. Anemia from ( Production:  aplastic anemia, pernicious anemia, B12/folate deficiency, bone marrow cancer or by microscopic color and size

B. Morphological Features:  

1. pale skin, brittle nails, cyanosis ( clubbing and koilonychia

2. microscopic:

a.
basophilic stippling is present in increased frequency of RBC turnover as in lead poisoning

C. Affected Organs:

1. Myocardium

2. PCT of kidney

3. centrilobular necrosis of the liver

4. neurons of basal ganglia, cerebral cortex, hippocampus, cerebellar cortex

D. Anemia of Blood Loss

	
	Acute Blood Loss
	Chronic Blood Loss

	Description


	Trauma resulting in acute hemorrhage
	Occurs when chronic rate of loss exceeds the rate of regeneration:   severe, chronic anemia most often due to lesions of the GI tract

	Sn/Sx


	-depends on rate of hemorrhage and whether blood is lost internally or externally

-principally reflects the loss of volume vs. Hb
	

	Onset/ Course


	- no change in Hct or retic. count immediately:  

 fluid loss occurs w/ RBC loss and BM, compensation has not yet occurred; blood volume is rapidly restored by shift of water from the ISF ( ( Hct

-( retic’s:  10-15% after 7 days 

-( oxygenation ( ( EPO

-if internal blood loss ( Fe can be recaptured
	

	Lab Dx
	-immediate N/N anemia, thrombocytosis, leukocytosis
	microcytic, hypochromic ( reticulocyte  count


Anemias of Diminished Erythropoiesis

I. Megaloblastic Anemias:  refers to altered bone marrow activity resulting in asynchronous cell maturation and division.

A. Insufficient DNA production ( ( length of time spent in the S-phase of cell reproduction 


1.     RNA and protein synthesis is unaffected ( allowing the cell to enlarge beyond normal size, expanding the cytoplasm w/o 


expanding Hb.

B. General Features:

1. anisocytosis w/ mostly macrocytic ovalocytes:  (MCV

2. normochromic, may appear hyperchromic but MCHC is not elevated

3. reticulocyte is lower than normal; nucleated RBC’s appear in circulation w/ sever anemia

4. hypersegmented, enlarged neutrophils;  all granulocyte development is affected.

5. hypocellular BM w/ megaloblastic change in all stages of RBC development

a. ineffective erythropoiesis:  RBC’s, WBC’s and platelets

b. increased hemolytic destruction  
	
	Pernicious Anemia
	Folate Deficiency

	Description


	-Autoimmunity:  3 classes of Antibody.

1. Antibody to parietal cells ( chronic, atrophic, gastritis

2.       Antibody to IF directly

3.       “blocking” Antibody:  block binding of B-12 to IF

-methionine synthase:  folate trap ( DNA deficiency ( Ineffective erythropoiesis ( ( population of precursor cells

-methyl  malonyl Co-A mutase
	( DNA Synthesis

-( methylation and formylation agent of purine groups in purine production

-( methionine production

	Sn/Sx


	-prone to infections, bleeding problems
-Subacute Combined  Degeneration of the Spinal Cord (neuropathy): (recovery w/ B-12)

     -B-12 nec. for proper fatty acid metabolism in oligodendrocytes (  

      degeneration of DCML ( loss of position, vibratory sense

     -lateral corticospinal tract:  loss of motor control

Neurological lesions usually occur prior to hematological lesions

-atrophic glossitis

-chronic gastritis (fundic glands)- metaplasia where glandular lining is replaced by goblet cells (intestinalization) 
	-no  neuropathy

	Onset/ Course


	-B-12 absorbed in terminal ileum (some colon)

-occurs in later years (>40), insidious onset

-( incidence of gastric cancer
	-( uptake: malnutrition, malabsorption (proximal jejunum)

-( requirements:   alcoholism, chemotherapy 

-( use: folate antagonists- methotrexate, 6-mercaptopurine, cyclophosphamide, conjugase inhibitors (convert polyGlu ( 5-methyl THF)

	Morphology
	-pancytopenia:  ( Hct, ( WBC, ( platelets

-macrocytes:  ( MCV (> 100 (l)

-hypersegmented (6-8) neutrophils:  larger, older

-disappearance of rugae in stomach ( glandular atrophy, achlorhydria
	-pancytopenia:  ( Hct, ( WBC, ( platelets

-macrocytes:  ( MCV (> 100 (l)

-hypersegmented (6-8) neutrophils:  larger, older

	Lab Dx
	megaloblastic anemia

leukopenia w/ hypersegmented granulocytes

thrombocytopenia

achlorhydria (even after histamine stimulation)

-(-)Shilling test

-( serum levels

-methylmalonic aciduria

-serum Ig’s
	( FIGlu in the urine (after a dose of histamine)

-( serum/RBC levels



	
	Iron Deficiency Anemia
	Anemia of Chronic Disease
	Aplastic Anemia

	Description


	One of three most common anemias in U.S.


	reduced proliferation and impaired iron utilization d/t a defect in recycling from storage to RBC precursors and ( EPO, ( storage.
	abrupt, rapid onset replacement of BM w/ adipose  tissue ( ( hematopoiesis d/t failure or suppression  of the multipotent stem cell w/ inadequate production 

 or release of the differentiated lines.

	Etiology
	-in U.S 1( d/t blood loss esp. in the GI tract (particularly men and postmenopausal women:  ulcers, cancer, excessive menses

-achlorhydria:  can occur w/ pernicious anemia

-parasites:  hookworm
	-most common anemia
	-1( chemicals, drugs

- whole body radiation

-viral:  hepatitis C 

-idiopathic

-Fanconi anemia- autosomal recessive disorder of 

 defective DNA repair

	Sn/Sx


	-koilonychia, alopecia, atrophic glossitis, esophageal webs, gastrointestinal disturbances
	
	-extreme pallor, fatigue

	Onset/ Course


	1( children, adolescent girls, women

-def. d/t ( intake, ( abs., ( req.,  chronic blood loss
	-chronic microbial infections

-chronic immune disorders

-neoplasms
	-any age or sex

-gradual or rapid and severe

	Other Info.
	80% as Hb, Mb, enzymes, 20% as hemosiderin, ferritin

ferritin: 1( in liver- parenchymal cells, spleen/BM- RE cells d/ breakdown (converted to hemosiderin; very little circulates

-1-2 mg/day is absorbed in duodenum:  levels regulated by absorptive intake
	inappropriate EPO response for the degree of anemia d/t IL-1, TNF-( and (-IFN
	

	Lab Dx
	N:  F- 2g  M- 4-6 g total body Fe

( TIBC:  TIBC of serum is 300-350 (g/dl ( N sat. is ~ 33%

( serum ferritin, Fe

( transferrin saturation (< 15%)

-no pancytopenia

-microcytic, hypochromic anemia

-possible poikilocytosis
	-( serum Fe

-(TIBC

-( serum ferritin

-N/N  to microcytic, hypochromic anemia
	-pancytopenia:  anemia, neutropenia, thrombocytopenia

-( serum Fe as it cannot be used to make RBC’s




	Other Bone Marrow Failures

	-myelophthisic disease:   cancer (breast, prostate) invasion of BM ( space-occupying lesions

leukoerythroblastosis

may be d/t metastatic CA, multiple myeloma, leukemia, osteoclerosis, lymphoma, myelofibrosis
	-multiple myeloma: 

 B cell cancer ( ( light chains
	-myelofibrosis:  assoc. w/ myeloid metaplasia where red pulp of the spleen transforms into bone marrow
	-diffuse liver disease

-normocytic or macrocytic w/ folate deficiency
	-chronic renal failure

-( EPO d/t renal damage ( 

 ( RBC production


