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Basic Evaluation of a Patient with an Increased Bleeding Tendency

Hx evaluation:  

1. family Hx:  determine transmission pattern

2. determine age of onset:  diff. an acquired from congenital deficit

3. medication Hx:  prescribed and OTC (aspirin)

4. nutritional status:  vit. K

5. liver status

Lab Evaluation:

1. plate count (CBC ( morphology)

2. bleeding time to reproducibly quantify the coagulopathy

3. PT, aPTT:  combined results are more distinctive as the affected pathway will then be determined

4. refer to hematologist for further testing

Bleeding may result from increased vessel fragility, platelet dysfunction/deficiency and/or dysfunction of the coagulation mechanism.

Vascular Weakness (nonthrombocytopenic purpuras):  tend to be less serious and occur in the skin and mucous membranes as petechiae or purpura.  They can cause significant hemorrhages into joints, muscles or subperiosteal locations as well as menorrhagia, epistaxis, GI bleeding or hematuria.  Lab tests:  platelet count, bleeding time, PT, PTT are usually normal.

A. Scurvy:  defect in hydroxylation of proline and lysine residues

B. Hereditary:

1. Ehlers-Danlos syndrome:  genetic collagen defect

a. loose skin that falls off w/ little trauma bleeding d/t defective collagen in blood vessel wall



2.
hereditary hemorrhagic telangiectasia:  autosomal dominant disorder

C. Henoch-Schonlein purpura:  hypersensitivity of unknown cause (pos. HSR type 3)

D. Endothelial dysfunction

1. DM

2. amyloid infiltration of blood vessels

E. Infection

1. Meningiococcus:  risk of dying from severe systemic hemorrhage

a. Waterhouse-Friderickson syndrome:  hemorrhaging into renal medulla

2. rickettsial infection

F. Drug reactions:  hypersensitivity vasculitis


Platelet Disorders

Thrombocytopenia (< 100,000)

A. Causes

1. ( production 

a. w/ any BM failure:  myelophthisic disease, myelofibrosis, polycythemia vera (hypersplenic syndrome)

b. folate and B 12 deficiency

2. ( survival

a. autoimmune disease

b. mechanical injury:  microangiopathic hemolytic anemia

c. drug induced:  heparin (5% of pts)- Type I and II

d. HIV:  HIV infection of megakaryocytes

3. Sequestration:  hypersplenism

4. Dilutional:  massive transfusion; blood > 24 hrs old has ~no viable platelets


B.
Sn/Sx

1. spontaneous bleeding occurs at < 20,000

2. prolonged bleeding time

3. normal PT, PTT

4. bleeding sites

a. 1( skin, mucus membranes of the gastrointestinal and genitourinary tracts (small petechiae

b. intracranial

Nonimmunologic Thrombocytopenia: Increased Sequestration
-splenomegaly caused by advanced cirrhosis
CBC:  plate ct > 30,000/(L unless complicated by production disorder
Thrombocytosis

Reactive:  acute blood loss, toxic drug removal, Fe (-) anemia, recovery from splenectomy, myeloproliferative disorders

Autonomous disorders:  permanent loss of platelets
Qualitative disorders:  decreased platelet survival         
	
	Idiopathic Thrombocytopenia Purpura

Autoimmune disorders in which platelet destruction results from the formation of antiplatelet Ig’s (1( IgG)
	Thrombotic Microangiopathies

	
	acute
	chronic
	Thrombotic Thrombocyto-penia/ Purpura (see below)
	Hemolytic Uremic Syndrome

	Description


	Idiopathic disorder not associate w/ systemic disease.  Results from Ig against platelets or viral antigenic cross reaction
	
	Endothelial injury and activation of intravascular thrombosis formation of hyaline thrombi in the microcirculation composed of dense aggregates of platelets surrounded by fibrin.  The aggregates induce thrombocytopenia.

Acute, severe cond. w/ fibrin deposition in small vessels(plate/ RBC damage(thrombocytopenia

and microangiopathic hemolytic anemia.  These conditions are differentiated by degree of renal failure.

	Onset/ Course


	-acute/self-limiting in children (2-6 yr): viral antigen triggers cross reaction (adenovirus, HSV)

-complement activation results in removal by the spleen or immune response
	-chronic more common in adults 


	-adult women
	-sudden onset

-children:  E. coli 0157



	Sn/Sx


	-petechiae, purpura, mucosal bleeding
	-diffuse hemorrhaging, petechiae ( ecchymoses

-Hx:  easy bruising, epistaxis, bleeding gums, hemorrhage into soft tissues w/ minor trauma

-hematuria, melena, excessive menses
	5 Criteria:

1. fever

2. thrombocytopenia,

3. microangiopathic hemolytic anemia

4. transient neurological deficits

5. renal failure
	-microangiopathic hemolytic anemia

-thrombocytopenia

-renal failure (1( HUS manifestation)

-no neurological Sx

	
	
	
	-ischemic damage or multiple organs:  CNS signs (not HUS), jaundice

-abdominal pain

-heart rhythm disturbances

	Lab Dx
	CBC:  ( plates, otherwise normal
	
	CBC:  severe thrombocytopenia

-hemolysis:  falling Hb, ( retics, ( LDH

N:  PT, PTT

morphology:  fragmented RBCs, polychromasia

urinalysis:  proteinuria, hematuria

	DDx
	
	
	DIC:  involves the clotting system also ( ( PT, PTT


Defective platelet function

     ------------------------------------------Adhesion----------------------------------------------                      Aggregation
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	Description
	
	Inherited deficiency of the receptor for vWF
	An autosomal recessive trait causing a deficiency of the fibrinogen receptor.

	Onset/ Course


	-childhood, equal among both sexes

-abrupt onset

-usually preceded by a viral illness by 2 weeks

-self limiting w/in 6 months (20% go chronic)
	-1( women <40 yrs

-3F: 1M

-insidious onset

	Morphology
	
	-spleen:  non-distinctive  congestion of the sinusoids, hyperactivity/enlargement of follicles w/ prominent germinal centers

-BM:  ( megakaryocytes- non-distinctive but R/O BM failure

	Consequences
	
	-subarachnoid, intracerebral hemorrhage

	Lab Dx
	
	-thrombocytopenia

-large platelets

-( bleeding time

-N:  PT, PTT

-Dx by exclusion

	DDX
	
	-2( thrombocytopenia occurs w/ SLE, AIDS, after viral infections, complication of drug Tx

-if splenomegaly, LA ( think of other Dx


	
	Disseminated Intravascular Coagulation

	Description


	Over activation of the coagulation and fibrinolytic systems

	Etiology
	A consequence of circulating thrombin d/t sepsis d./t GN bacteria, CA, obstetric complications, transfusion reactions, shock:

-all are related to vasculature damage with activation  of plasma coagulation factors and platelets through endothelial exposure 

-release of tissue thromboplastin or thromboplastin-like sub.



	Sn/Sx


	low grade thrombosis to acute, severe hemorrhage

-bleeding is the most common clinical problem

-cerebral hemorrhage is the most common cause of death

	Onset/ Course


	Two mechanisms cause bleeding:

1. consumption of platelets and certain coagulation factors:  ( plates, fibrinogen, prothrombin, V, VIII

-generation of thrombin

-widespread deposition of fibrin is small vessels

-formation of lg amount of fibrin degradation products

2. activation of systemic fibrinolysis ( ( clot lysis 

3. –thrombin also activates plasmin ( cleavage of fibrin ( ( FDP

alpha 2 antiplasmin can be consumed ( unchecked fibrinolysis

	Lab Dx
	( Clotting Factors:  must be < 40% to detect

INR:  (PT) ( fibrinogen

 aPTT

CBC:  ( plate’s

( protamine sulfate:  monomers( coagulation ( consumption of fibrinogen ( ( fibrinogen

(FDP:  lysis of fibrin

	DDX
	vitamin K

family Hx

medications:  aspirin

onset:  how long has this been happening


Coagulation Studies

	Test
	Description
	In DIC
	In Normal Cond.
	Interpretation

	Prothrombin Time (PT) 
	-evaluation of liver function as a test of liver synthesis of factors II, VII, X, proteins C and S)

-evaluation of coagulation disorders- screen for abnormality of factors involved in the extrinsic pathway (factors V, VII, X; prothrombin, fibrinogen 
	prolonged
	+/- 2 s of control of 11-16s 
	- ( vit. K

-  severe liver damage

-  drugs

-  circulating anticoagulants

-  hypofibroginemia

	Activated Partial Thromboplastin Time (aPTT)

	-single best screening test for coagulation disorders

-screens for all coagulation factors that contribute to thrombin formation except factors VII and XIII.
	prolonged
	25-38 s
	-  defects in factors (fibrinogen, prothrombin

    labile factor, VIII, IX, X, XI, XII

-   presence of clotting factor inhibitors

	Thrombin Time

	most sensitive test:  is most prolonged because of interference w/ fibrin polymerization by FDP’s.  -
-detects abnormal fibrinogen


	prolonged
	
	-  very low or high fibrinogen levels

-  interference w/ polymerization of fibrin (i.e fibrin    

   degradation products)

-  heparin contamintation (lab error)

	anti-Thrombin III
	-detect hypercoagulable state assoc. w/  venous thrombosies
	decreased
	80-120%
	-chronic liver disease (80% cases)

-DIC

-nephrotic syndrome

-protein wasting disease

	Fibrinogen Degradation Products (FDP)
	-aid in Dx of DIC

-detects major breakdown products of fibrin or fibrinogen-merck
	increased
	<10 (g/mL 
	-DIC

-thromboemolic event

	Fibrinogen

	-ability to form fibrin 
	decreased
	190-240 mg/dl
	-DIC

-fibrinogenolysis

-primary fibrinolysis

-chronic liver disease (?-variable)

	Protamine sulfate



	indicates presence of plasma fibrin monamers i.e w/ thrombin formation; low sensitivity(screen.  Merck
	positive
	(N-negative)
	-DIC

-bad venipuncture technique or inadequate anticoagulation of blood sample (false positive)


