RBC’s

	Anisocytosis
	Variation in size; (RDW
	Most anemias; prominent in sideroblastic anemia

	Microcytosis
	Small RBC’s w/ low MCV
	Fe deficiency & thalassemia

	Macrocytosis
	Large RBC’s w/ high MCV
	NL in infants; folate & B12 def (also hypersegmented PMN’s)

	Elliptocytes/Ovalocytes
	
	<10% in nL blood; hereditary elliptocytes;  Macroovalocytes in B12 & folate def.; Elliptocytes in Fe def., thalassemia, some hemoglobinopathies

	Codocyte 

(Target cell)
	
	Thalassemias, hemoglobinopathies, Fe def., obstructive liver dz, & after splenectomy

	Spherocytes
	Lack biconcave shape & no central pallor
	Hereditary spherocytosis (defect in spectrin), warm antibody hemolysis

	Schistocytes
	Cell fragments
	Hemolytic cond’ns (microangiopathic hemolytic anemia, DIC, burns)

	Echinocytes
	Irregular margin w/evenly distr. bumps
	Artifact, hyperosmolarity, renal failure

	Acanthocytes
	Irreg spaced spicules
	Liver dz & abetalipoproteinemia

	Howell-jolly bodies
	Remnants nuclear chromatin
	Splenectomy, megaloblastic anemia, abnL erythropoiesis, or severe hemolytic anemia

	Heinz bodies
	Denatured Hb
	G6PD def., toxic damage

	Basophilic stippling
	Blue granules
	Lead poisoning & Hb synthesis d/o’s

	Pappenheimer bodies
	Excess ferric state granules; see w/Fe stain
	After splenectomy & sideroblastic anemias

	Normoblasts
	
	NL in fetus & infants; pathologic other ages- excess demand on marrow (hemolytic dz, erythroblastosis fetalis, transfusion rxns) or space occupying dz of marrow.

	Rouleau form’n
	
	(plasma prot (plasma cell myeloma)


Bleeding Disorders

	Disorder
	
	Clinical Features
	Misc.

	Thrombocytopenia
	( plt count
	Bleeding from sm vessels, usu. skin, GIT, GUT

M/C sign=petechiae & purpura
	1. Congenital/hereditary (Fanconi’s anemia, TAR, Wiscott-Aldrich)

2. Acquired failure

3. ( plt consumption (immune thrombocytopenias, DIC, TTP, HUS)

4. AbnL distribution (splenic pooling, blood dilution)

	ITP

Idiopathic thrombocytopenic purpura
	( peripheral plt destruction in spleen, often immune mediated
	Usu. after viral infection (children; acute & self limited) or chronic (adults)

Hx bruising, mucous membr bleeding, GI or GU bleeding, & petechiae
	Large plts

BM ( megakaryocytes

	TTP

Thrombotic thrombocytopenic purpura
	
	Thrombocytopenic purpura, fever, renal failure, neuro changes, microangiopathic hemolytic anemia
	Schistocytes

	Bernard-Soulier
	Def. Of GP Ib receptors (( adhesion)
	Bleeding tendency
	Auto recessive

Large plt &thrombocytopenia

	Glanzmann’s thrombasthenia
	Def GPIIb/IIIa receptors (( aggregation)
	Variability in sx’s; minimal bruising ( severe hemorrhage
	Auto recessive

	Storage Pool Deficiency
	Def dense granules content
	Mild to mod bleeding diathesis & impaired plt aggregation & release
	Hereditary



	Acquired Platelet D/O
	
	
	Appear in myeloproliferative d/o’s, uremia, & dysproteinemia

Induced by drugs (Aspirin)

	Hemophilia A
	Classical hemophilia; def Factor VIII

X linked recessive
	Severe - <1%  (>65sec); severe bleeding into joints into joints, skin, muscles; usu evident w/in 1st year life

Moderate- 1-5%, (50-65 sec); extensive bleeding after trauma; spont bleeding & hemarthroses less common

Mild- 6-25% (30-45sec); no spont bleeding; excessive bleeding after trauma
	Labs: ( PTT (intrinsic), nL PT (extrinsic), nL bleeding time (1( hemostasis), ( F VIII or IX (<25%), nL VWF

Tx: replacement therapy

DDAVP infusion (mild)-indirectly stim release F VIII & VWF

Antifibrinolytics-epsilon aminocaproic acid & tranexaminic acid

Worry about dev of alloantibodies to blood products

	Hemophilia B
	F IX def; “Christmas dz”

X-linked recessive
	See above
	See above

	Von Willebrand Disease
	AbnL plt adhesion d/t def  in VWF
	VWF synth endothelial cells & megakaryocytes

Defect affects 1( hemostasis (plt adhesion) & coagulation (binds & stabilizes F VIII)
	VWF:Ristocetin cofactor test (quant eval activity)

Ristocetin promotes attachment VWF to plt GPIb receptors

VWF Ag quantification immunoassay

VWF multimer sizes

F VIII activity

	VWD Type 1
	Partial deficiency of nL prot; multimers of all sizes present
	Mild sx’s
	M/C form

Auto dominant

Tx: DDAVP (only type 1), replacement

	VWD Type 2A
	Absence HMW multimers
	Moderately severe bleeding defect
	Large multimers mediate plt adhesion(( HMW(( VWF activity; F VIII stability fulfilled by all sizes(mild effect seen 

	VWD Type 2B
	( affinity HMW for GPIb receptors
	
	Auto recessive

( F VIII, ( VWF activity & Ag

	VWD Type 2M
	( plt directed fcn ( assoc’d w/( HMW
	
	Mut’n causing ( affinity for GPIb-R

VWF activity decreased

	VWD Type 2N
	( affinity VWF for F VIII
	Mimics hemophilia; FVIII usu 5% nL
	Auto recessive

Assays give nL results

	VWD Type 3
	Virtually absent VWF synth

Resembles hemophilia 
	Severe bleeding d/o

Bleeding fr mucous membr & into joints & muscles
	Auto recessive

(( bleeding time; ( APTT

F VIII 1-2% nL

	F XI Deficiency
	
	Bleeding after trauma

Sx’s variable (( sx’s ( need transfusion)
	Ashkenazi 

Proph plasma infusion before surgery

	F XII Deficiency
	
	No bleeding disorder
	( PTT

	F XIII Deficiency
	
	Severe bleeding sx’s
	Auto recessive

	Acquired Disorders
	
	1. Vit K def – post-translational modification of F II, VII, IX, & X

2. Liver dz – F II, V, VII, IX, X, XI, & XII

3. DIC – consumption deficiency of clotting factors & plts; dx=( plts, ( fibrinogen, & fibrin degradation products
	Causes of DIC: septicemia, pregnancy, transfusion, trauma, malignancy, acute pancreatitis, nephritic syndrome.


Plt abnormalities – mucous membrane bleeding, petechiae, purpura, prolonged bleeding time

Coagulation defects – hemarthroses, easy bruising, prolonged PT &/or PTT

Anemias

	Disorder
	
	Clinical Features
	Misc.

	Blood loss
	
	Chronic is better tolerated

Hypovolemia ( shock & death unless rapidly restore intravascular fluid deficits
	Normochromic/normocytic

( reticulocytes

	Hereditary Spherocytosis
	Spectrin Defect

Hemolytic anemia
	Smear- spherocytes & reticulocytes
	Auto dom

Tx-splenectomy(howell-jolly bodies

	G6PD Deficiency
	( 1st enz in HMP shunt; necessary to generate NADPH

Hemolytic anemia
	Smear-reticulocytes & Heinz bodies
	x-linked recessive

	Sickle Cell
	Val(Glu at position 6 (chain HbS

Hemolytic Anemia
	Microvascular occlusion & hemolysis

Vaso-occlusive (painful)crises

Splenic sequestration crisis & Auto splenectomy

Aplastic crisis(B19 parvovirus)
	Salmonella osteomyelitis

( infection w/encapsulated organisms

HbC defect =different ( chain mut’n (less severe sx’s)

	(-Thalassemia
	( or ( synth of ( chain of Hb

Hemolytic Anemia
	Variable presentation because have 4 (genes
	Silent carrier – 1 gene mutated

( Thal trait​ – 2 genes

HbH Dz – 3 genes

Hydrops fetalis(HbBarts) – deletion of all 4 

	(-Thalassemia
	( or ( synth of ( chain usu d/t defective mRNA processing

Hemolytic Anemia
	Thalassemia major – severe anemia; transfusion dependent ( 2( hemochromatosis; ( ( chain

Thal intermedia – mod. Anemia

Thal Minor - ( to mod anemia; ( ( chain

Thal minima – anemia & thal morph absent
	Mediterranean, Africa, & SE Asia

Hypochromic cells with excess ( chains ( insoluble( intra- & extramedullary hemolysis

( HbF to compensate (inadequate)

	Autoimmune Hemolytic Anemia
	Anti-RBC Ig’s 1( or 2( to malignancy, infection, or drugs
	Extracorpuscular hemolysis

Smear-spherocytes
	Direct Coomb’s-Ig’s on RBC’s

Indirect Coomb’s – Ig’s in serum

Warm antibody – fcn’s at body temp; usu IgG; drugs, malig, & SLE

Cold antibody –fcn at <body temp; usu IgM; Mononucleosis, mycoplasma, idiopathic, & lymphoma

	Paroxysmal Nocturnal Hemoglobinurias
	Acquired deficiency of membrane glycoprot.( chronic intravascular hemolysis
	Typically w/o dramatic hemoglobinuria

Frequ die of infection or venous thrombosis
	May eventually dev other stem cell d/o’s

	Megaloblastic Anemia
	
	1. Folate def. – no neurologic changes;

2. Pernicious Anemia – GIT: atrophic gastritis, ( parietal cells; CNS: myelin degeneration of dorsal & lateral tracts; may be d/t Ig’s against IF or IF-R’s
	

	Fe Deficiency Anemia
	MCC is blood loss from GIT, GUT, or female genital tract
	Smear-hypochromic, microcytic

Plummer-Vinson syndr. – microcytic anemia, atrophic glossitis, esophageal webs
	( TIBC, ( ferritin, ( serum Fe

	Aplastic Anemia
	Stem cell defect(pancytopenia
	D/t drugs, radiation, infection, idiopathic, congenital (Fanconi’s)
	Hypocellular BM

	Bone Marrow Failure
	
	Etiologies: space occupying lesion, liver dz, chronic renal failure (( erythropoietin), endocrine d/o’s.
	Myeloid metaplasia with myelofibrosis - fibrosis(pancytopenia

	
	
	
	

	Microcytic, hypochromic
	
	1. Fe deficiency

2. Thalassemias

3. Lead poisoning
	

	Macrocytic
	
	1. Megaloblastic: Vit. B12, folate def

2. drugs that block DNA synth (sulfa, AZT)

3. Marked reticulocytosis
	

	Normocytic, normochromic
	
	1. hemorrhage

2. RBC membrane defects

3. Enzyme defects

4. BM d/o’s

5. Hemoglobinopathies

6. Autoimmune hemolytic anemia

7. Anemia of chronic disease
	

	
	
	
	

	
	
	
	

	
	
	
	


