Lec#4   (( internal medicine ))
Bleeding disorders
Hemostasis
Normal hemostasis is vital for prevention of blood loss, but controls are necessary to limit coagulation to the site of injury.  The hemostatic system is a vital protective mechanism that is responsible for preventing blood loss by sealing sites of injury in the vascular system. However, hemostasis must be controlled so that blood does not coagulate within the vasculature and restrict normal blood flow.( as a result disseminated thrombus shouldn’t be created at the site of injury )) 
The endothelial cells( ( cells that are lining blood vessels )) of intact vessels prevent spontaneous thrombus formation by secreting tissue plasminogen activator (t-PA) and by inactivating thrombin and adenosine diphosphate (ADP).
Hemostasis proceeds in two phases: primary and secondary hemostasis. 
Primary hemostasis: begins immediately after endothelial disruption. It is characterized by:
1)vascular contraction((which decreases blood flow to the injured area + minimizes bleeding +  gives chance for platelets  to aggregate together ))
2) platelet adhesion and formation of a soft aggregate plug. 
Primary hemostasis is short lived (starts within seconds after injury > up to 24hs >>then 2dry hemostasis begins )). The immediate post injury vascular constriction abates quickly. If flow is allowed to increase, the soft plug could be sheared from the injured surface, possibly creating emboli.
>>slide 4 << ... in primary hemostasis :
1) when endothelial cells ruptured , vasoconstriction occurs . 
2) Endothelin is released ; which is responsible for vasoconstriction in 1ry homostasis .
3)blood flow decreases and primary soft platelet plug forms .
*platelet plug has 2 components :
1)circulating von willebrand factor   2) platelets

Primary hemostasis 
 Adhesion occurs when circulating von Willebrand factor(vWf) attaches to the subendothelium. Next, glycoproteins on the platelet surface adhere to the "sticky" von Willebrand factor(vWf). Platelets collect across the injured surface. These platelets are then "activated" by contact with collagen. Collagen-activated platelets form pseudopods which stretch out to cover the injured surface and bridge exposed fibers. The collagen-activated platelet membranes expose receptors which bind circulating fibrinogen to their surfaces. Fibrinogen has many platelet binding sites. An aggregation of platelets and fibrinogen build up to form a soft plug(primary plug ). Platelet aggregation occurs about 20 seconds after injury.
Secondary hemostasis:
 is responsible for stabilizing the soft clot and maintaining vasoconstriction. Vasoconstriction is maintained by platelet secretion of serotonin, prostaglandin and thromboxane((in primary hemostasis .. vasoconstrivtion was happened by endothelin )). The soft plug is solidified through a complex interaction between platelet membrane, enzymes, and coagulation factors. It leads to the formation of the permanent plug.
 Secondary hemostasis involves the activation of the coagulation cascade. The cascade model consists of sequence of steps where enzymes cleave proenzyme to generate the next enzyme in the cascase.It consists of the extrinsic and intrinsic pathways which merge together into the common pathway leading to activation of thrombin. Thrombin cleaves fibrinogen into fibrin which becomes cross linked to form the permanent plug
>>slide8 << … coagulation cascade (( in vitro )) has  2 pathways :
1)intrinsic pathway       2) extrinsic pathway 
These two pathways ((separately or together )) will end up with cross-linked fibrin permanent clot ,,, BY :
1)converting prothrombin ((inactive form )) to thrombin factor by using factor Xa and factor Va 
2)then fibrinogen will be converted to fibrin by thrombin (factor 2)
3) after that cross linked fibrin clot will be formed from fibrin by using factor XIIa
PS:   (( 1 +2+ 3))>> this is common pathway for both intrinsic and extrinsic pathway .
Lysis could be occurred to this permanent clot to control thrombosis ;how ?
PLASMINOGEN activator converts plasminogen to plasmin ; which converts fibrin to fibrinogen and lysis will occur.
Is vitamin k  used in both coagulation pathways ???
The source of vitamin k is food , the site of absorption in small intestine , and it needs lipid medium to be absorbed ,,,,,
Protein factors (clotting factors ) are produced in liver ((except factor 8 )) , and most of these factors are vitamin k dependent ,, so liver  couldn’t produce k dependant factors if the body hasn’t enough amount of vitamin k
** vitamin k dependant factors are 10,9,7,2 ((1972))
Factor VII >> in the EXTRENSIC patway             factor IX >> in INTRENSIC pathway
Factor II (thrombin)) and factor X >> IN COMMON PATHWAY
So the answers is : yes ,, vitamin k is used in both pathways .
** Warfarin was the 1st drug to be described for anticoagulation and this drug depends on vitamin k  … soo by using warfarin ,other k dependant factors will be decreased significantly such as (( clotting factors 1972 + protein S+protein c ))
CELL BASED MODEL OF COAGULATION : THIS type of coagulation happens in VIVO , and here there is no separation between internsic and extrinsic pathway.
 The new understanding of coagulation incorporates the role of cells. It suggests that coagulation occurs in vivo in distinct overlapping phases. It requires the participation of 2 different cell types: Platelets and Tissue Factor (TF) bearing cells.
All evidence to date indicates that the sole relevant initiator of coagulation in vivo is TF. Cells expressing TF are generally localized outside the vasculature, which prevents initiation of coagulation under normal flow circumstances with an intact endothelium.
When plasma comes into contact with TF bearing cells, activated factor VII (VIIa) makes a complex with exposed TF
The TF-VIIa complex activates more FVII as well as Factors IX and X. Which in turn cleaves prothrombin to thrombin.
To sum up : in extravascular component there is tf bearing cells ;when platelet exposed to these cells ,complex between platelet and TF bearing cells will form ,, and this complex will activate factor VII >> after that new complex forms between platelet+TF bearing cells + factor VII > which will activate more factor VII+IX+X>>PROTHROMBIN will be cleaved to thrombin >>fibrin will be formed >> and finally cross liked fibrin clot forms .
· So, why do we have to know those facts?
· to understand..what to look for?
· Because there are different types of bleeding and blood disorder so patients who have blood disease their presentation will depends on their coagulation disorders
· Patient evaluation :
History and screening must be taken by physician before any procedure to make sure that there is no other problems.
So if you take proper history you could pick up to 90% of the detected cases .
History is an essential part and almost any patient with bleeding tendency will give a clue if history was undertaken appropriately (this depends on patient`s age : if he is young >things will be more difficult because this young patient mostly didn’t expose to any bleeding disorder before ).
When u take a history for ur patient u should look for any :
1)Previous history of bleeding episodes (e.g. epistaxis, bruises, dental or gingival, excessive menstrual, post surgical proceudres, etc)
2)family history of bleeding tendencies
3)Consanguinity 
4)drug history:because there are some drugs that interfere with coagulation 
bruises in bleeding episodes should be spontaneous . **extra notes :  
*bruises are two types : 1)traumatic bruises: in knees , lower limb, upper limb
2)spontaneous bruises : in abdomen , shoulders  , recurrent bruises & in white females who have thin superficial veins .
*there is no significant difference between bruise and ecchymosis ((ecchymosis started with red color , pruple then blue ))
Screening tests
Platelet role:
Platelets play a major role in primary hemostasis. Platelet malfunction may occur because of two major reasons:
Low platelet count(quantitative defect): Thrmobocytopenia 
Dysfunctioning or malfunction (though normal count;Qualitative defect) platelets: Thrombasthenia
· Platelets disorders : 
· Platelet disorders results in defects invloving primary hemostasis. Characteristic physical examination findings include petechiae and purpura, gingival bleeding, and epistaxis , increased menstrual loss  (( these are types   of muco-cutanous bleeding ).
The patient will have a prolonged bleeding time, and platelet count may be decreased (normal range between 140,000 to 450,000/microL). Other tests which can used to assess platelet function is platelet aggregation and platelet function analyzer.
**extra  notes :
Pupura : pin point reddish spots always seen in lower limb .
bleeding time : is a clinical test that makes small decisions under certain circumstances to asses platelets disorders . Sphyngometer is placed on the upper arm and inflated to 60 mmHg >then scalpel blade is used to make a shallow incision that is 1cm in length and 1mm in depth > the time from when the incision is made until all bleeding has stopped is measured and is called bleeding time …… the normal value is 9 and a half   , if it is longer that indicates a platelet disorder  ((in count or function))
Thrombocytopenia: 1)
Is defined as a platelet count of less than 140,000/microL.
Patients will complain of signs and symptoms of bleeding, mostly in the mucocutaneous parts.
Lab tests will show prolonged bleeding time. PT and aPTT tests will be normal 
·  Causes:
1) Pseudothrombocytopenia : -most common cause 
- which is sampling problem or machine reading problem (( aggregation will happen in the sample causes clumping of the platelets and this will lead to false reading in platelet count by the machine .
-to avoid this false result ; put a blood smear under a microscope and count the platelets manually or observe the platelets aggregation .
-if the patient ha normal history ( no bleeding disorders ) >> the test should be repeated cause mostly it will be false result .
2) Immune thrombocytopenic purpura : here the patient has isolated thrombocytopenia without leukopenia which is caused by autoimmune destruction in platelets ((normal production of platelets in bone marrow but there is platelets destruction in peripheries due to autoimmune disease ))  
3)Gestational thrombocytopenia : with pregnancy , its not sever ,  modest and subclinical .
4) Hypertensive disorders of pregnancy (preeclampsia)  
5) Drug-induced thrombocytopenia (slide 19) 
6)Thrombotic thrombocytopenic purpura : 
7 )Vitamin B12 deficiency : when there is sever deficiency 
8) Leukemia >acute or chronic
9) Viral Infections (e.g. HIV infection  >chronic viral infection                  OR                                                CMV,hepatitis ,parvovirus >>acute viral infection )
Common drugs associated with thrombocytopenia 
There is list of drugs that induced thrombocytopenia (in slide 19) .. dr told us just to memorize the following drugs :
1)vancomycin  2)heparin 3)valproic acid(anti-epileptic) 4)cimetidine(for gastritis )
2)Thrombasthenia :
  The underlying etiology is an abonrmally functioning platelets in spite of normal count.
Causes:
1)von Willebrand disease (the most common inherited bleeding disorder) >>up to 1% population
2)Uremia >> renal failure (acute or chronic )
3)Aspirin and NSAIDs >inhibited platelet function 
ASPIRIN : is an anti-platelet aggregation ((y3ne platelets count is maintained but platelet function is inhibited by inhibiting the cyclooxygenase enzyme Irreversibly and bleeding will happen .. so aspiring should not be taken by 4-7 days before any procedure to prevent bleeding ))
*NSAID : such as brufen +voltaren +diclogesic .. they also inhibit cyclooxygenase enzyme  but reversibly so they have lesser side effects
4)Glanzmann’s thrombasthenia : it is an inherited autosomal recessive disorder in which the platelets contain defective levels of glycoprotein on their surfaces 
Platelet disorders
In the absence of platelet qualitative disorder, most surgical procedures can be done safely if platelet count is above 50,000. In case of high risk of bleeding of at least 100,000 is required.surgeries (e.g. neurosurgical surgeries +vascular surgeries +renal surgeries ), a platelet count 
Screening tests
 A ) The prothrombin time (PT) and its derived measures of international normalized ratio (INR) are measures of the extrinsic pathway of coagulation.
Measures function of VII, X, Prothrombin, fibrinogen
Check in : 1) Warfarin treatment
2) Liver Failure (all clotting factors are produced in liver except factor 8 )
3) Vit K deficiency (in chronic malnutrition patients such as starvation , patients who stay in ICU for long time , patients who have problem in bile secretion ;cause the bile is very imp to absorb vitamin k .
4) DIC
Extra notes :PTT > measures intrinsic and common pathway ( y3ne measures factor 9 +10+2 )
PT/INR >measures extrinsic and common pathway factors ( y3ne factor 7+10+2)
As we said before in patients who take warfarin , factor 10+7+9+2 will be depleted ,, and the extrinsic pathway depends mostly on factor 7 .. so patients who take warfarin in a regular  dose will have prolonged time in PT/INR test ….. but in long high doses , large depletion in factor 9 will happen so the prolong will be seen also in PTT test 
B )The partial thromboplastin time (PTT) or activated partial thromboplastin time (aPTT or APTT) is a performance indicator measuring the efficacy of both the "intrinsic" and the common coagulation pathways.
Detects decrease in
XII, XI, IX, VIII, and  Anti-phospholipids.
Check in:
1)Heparin therapy >because it affects factor 10 +thrombin (2)
2) hemophilia A >>factor 8  and hemophilia B>factor 9 
3)antiphospholipid syndrome >>here there is an inhibitor for intrinsic factors
4)DIC 
Disseminated intravascular coagulation (DIC)
is a complex systemic thrombohemorrhagic disorder involving the generation of intravascular fibrin and the consumption of procoagulants and platelets. The resultant clinical condition is characterized by intravascular coagulation and hemorrhage.
Is always secondary to an underlying etiology and can be acute or chronic >>there  is no 1ry DIC , an the most common etiology is septicemia (such as snakes bites , scorpion bites , anaphylaxis )
DIC is caused by widespread, uncontrolled and ongoing activation of coagulation, leading to microvascular fibrin deposition, compromising blood supply to various organs.
The ongoing coagulation process will consume clotting factors and platelets leading to prolonged PT, PTT and thromobocytopenia. 
Extra notes : in the beginning , consumption of clotting factors and platelets will happen due to un controlled activation of thrombosis and this will lead to hemorrhage which clinically appears in skin and orifices 
Also malignancy can cause DIC
***clinical cases ***
Case 1 : patient takes warfarin (regular dose ) ?
-PT/INR TEST >> will be affected (prolonged ) because it measures extrinsic pathway 
-PTT TEST & platelet count >> normal
Case 2 : patient take aspirin/NSAID ??
Pt/INR & PT & PLATELET COUNT >> normal values 
Bleeding time test >> prolonged because it measures the function of the platelets 
Case 3 : patient with DIC ?
PT/INR &PT & PLATELET COUNT & BLEEDING TIME TEST >> PROLONGED /HIGH
CASE 4 : patient with hemophilia A or B ??
1) 1ST OF all he has family history of bleeding tendency
2) in males more than females because its x-linked recessive disease ((males(XY) are more affected than females(XX) because they need one affected x chromosome to have the disease but females are most likely to be carriers))
3)tests : pt/INR &platelet count &bleeding TIME >>normal
Ptt >> prolonged (patients with hemophilia have problem with  clotting factors in 2ndry coagulation cascade) .
PS : - bleeding in 1ry coagulation cascade happens in mucocutanous structure 
-bleeding in 2ndry coagulation cascade happens in deep structures &joints .
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