   DISORDERS OF BLOOD COAGULATION IN PREGNANCY
د0فاتن 
       The alteration in the coagulation and fibrinolytic system which take place during pregnancy , together with the increased blood volume and unique phenomena of myometrial contraction, help to combat the hazard of haemorrhage during and after placental separation; however , they carry the risk of more rapid and increased response to coagulant stimuli, converting pregnancy to a hypercoagulable state.
THE HAEMOSTAIC MECHANISM:

The factors involved in the cessation of bleeding are:

1.haemstasis:
There is obliteration of the injured vessel, with vasoconstrictors released from the platelets and external pressure from haematoma formation or contraction of the surrounding smooth muscle. There is an additional contribution via platelet aggregation.

2.coagulation:

-stage 1:intrinsic mechanism_activation of factor XII,XI and IX by vessel wall damage ;then factor VIII activation in the presence of calcium causes activation of factor X.
Extrinsic mechanism –tissue damage releases factors III and VII, causing activation of factor X.

-stage 2.activated factor X , with factor V and calcium, covert factor II(prothrombin) to thrombin.

-stage 3.thrombin converts factor I(fibrinogen)to a fibrin monomer, which forms a fibrin monomer, which forms a fibrin polymer and eventually fibrin.
MATERNAL PHYSIOLOGICAL CHANGES DURING PREGNANCY 
*increase WBC.

*increase factorsV,VII,VIII,IX,X.XII,fibrinogen,VW factor.

*decrease antithrombin III,protienC.

*decrease protein S,plasmingen activator inhibitor.

*decrease platelet.

INHERITED DISORDERS OF PLASMA COAGULATION:

1. Hemophilia A (factor VIII deficiency).
2. Hemophilia B (factor IX).

Both are X-linked recessive disorders, typical female carrier is not clinically affected.

3. Von willebrand's disease.

HAEMOPHILIA A:

Is a deficiency of factor VIII and account for 80-85% of heamophilia cases.

Management:

Antenatally  maternal factor VIII level should be checked each trimester, if normal levels are attained the women is at no increased risk of haemorrhage either during pregnancy or at time of delivery and therefore regional block is not contraindicated.

For those women who do not attain normalization of factor VIII level during pregnancy, cover is required for delivery or invasive procedures with recombinant factor VIII or   Desmopressin(DDAVV).
DDAVP can increase factor VIII level, it is a synthetic analogue of antidiuretic hormone,given IV or intranasally for prevention and treatment of  secondary PPH or prolonged/ heavy postnatal bleeding.
LABOUR:

On admission in labour,established the most recent factor VIII level, if factor VIII level is normal in the third trimester no special maternal precautions are indicated. If low,DDAVP or recombinant factor VIII should be given under supervision of hematologist.
If heamophilia is suspected in the fetus avoid scalp electrode or fetal blood sampling and vacuum.

At time of delivery:cord blood should be sent for all male newborns for urgent factor VIII level unless haemophilia has been excluded by prenatal diagnosis.
If haemophilia is diagnosed, neonate should receive a dose of recombinant factor VIII to minimize the risk of intracranial haemorrhage.

IM injections should be avoided until heamophilia status is known.vitamin K can be orally.

As factor VIII fall dramatically back topre-pregnancy levels within 48 hours of delivery, there is increased risk of secondary PPH,recombinant factor VIII may need to be continued for several days after delivery.

HAEMPHILIA B (CHRISMAS DISEASE):

Is factor IX deficiency.

Diagnosis and management are the same as haemophilia A except that factor IX levels do not rise in pregnancy, and therefore haemophilia B carriers are much more likely to require factor replacement to cover delivery, and DDAVP does not increase factor IX levels.
VON WILLEBRAND'S DISEASE (VWD:
VWF is a plasma protien that has two main functions:stabilization of factor VIII and adherence of platelets to injured  vessel walls.

Is the most common inherited bleeding disorder, both sexes are affected
As stress, tissue trauma and pregnancy all increase VWF and factor VIII levels, it can be difficult to confirm the diagnosis in pregnancy if this has not been already established.

There are 3 types of VWD:

* Type 3 is the most severe.

*type 1 is the most common and mildest form, present in approximately75 % of patients. It is associated with a quantitative deficiency of VWF; in type 2 the defect is qualitative.
Antenataly: 

      Ideally VWD subtype should be ascertained (discovered) before conception and patient's response to DDAVP should be evaluated.

The diagnosis is not required as bleeding tendency is relatively mild.

Majority of type I will normalize during pregnancy with no haemostatic support until the postnatal period.

A Von Willebrand screen should be performed in each trimester and a clear plan for care in labour and postnatal period.

Labour and delivery:

In type 1(VWD) regional anasthesia can be considered safe if Von willebrand screen has normalized. This should be avoided in other types of VWD unless appropriate factor support has been given.

*in view of inheritance, fetus at risk of haemorrhage must avoid fetal blood sampling) and invasive monitoring in labour.

* avoid epsiotomies and instrumental deliveries, caesarean section should  be performed for obstetric reasons only(as for haemophilia)
Primery and secondary postpartum haemorrhage risk is increased as factor VIII and VWF both decrease rapidly following delivery.

Management of  third stage of labour is recommended to reduce risk of primary PPH.

Postpartum:
If factor replacement is needed for delivery,continue this postnatal until risk of haemorrhage is decreased unless patient is a known DDAVP responder, in which case this can be administered IV or nasally.

Type 3 can be diagnosed from cord blood after birth, it is almost impossible to diagnose milder forms of VWD in a neonate as VWF levels raise significantly during labour, therefore can mask these forms of disease.
However there is no urgency in making diagnosis at birth as risk of bleeding in neonatal period is very low.

DISSEMINATED  INTRAVASCULAR COAGULATION:
This is defined as inappropriate activation of the clotting cascade, leading to widespread coagulation, increased fibrinolysis and end organ failure.
*it is never primary, but always secondary
*trigger mechanism for this process in pregnancy include the release of placental tissue fragments, amniotic fluid, incomplete red cells or bacterial products in to the maternal circulation and endothelial damage.

Manifestation: ranging from;

1. Compensated state with no clinical manifestation but lab evidence of increased production and breakdown of coagulation factors.

2. Condition of massive uncontrollable haemorrhage with very low concentration of plasma fibrinogen, pathological raised levels of fibrin degradation products (FDP) and a variable degree of thrombocytopenia.

Obstetric conditions associated with DIC:

1.injury to vascular endothelium:
-pre-eclampsia.

-hypovolaemic shock.

-septicaemia.

-cold injury(large amount of cold fluid).

2.release of thrombogenic tissue factors:

-placental abruption.

-amniotic fluid embolism.

-prolonged intrauterine fetal death.

3.production of procoagulant phospholipids:

-incompatable blood transfusion.

-septicaemia.

DIC represent a cascade of events which can vary in severity, and range from compensated state with only laboratory evidance of increased coagulation and fibrinolyic factor turnover,through to massive uncontrollable haemrrhage with very low concentrations of plasma fibrinogen, raised fibrin degradation products and thrombocytopenia. End organ is caused by hypotension, fibrin-platelet clump deposition in small vessels and persisting endothelial damage leading to increased vascular permeability.        
The following organs are most susceptable to damage.
*kideny:

-acute tubular necrosis.

-glomerular damage.

*lungs:
-pulmonary oedema.

-adult respiratory distress syndrome/systemic inflammatory response syndrome.

*central nervous system:

-infracts.

-cerebral oedema.

The principles of management are:
*Maternal resuscitation.

*Treatment of the cause.

*Replacement of blood and clotting factors.

*Intensive monitoring until resolution.

Prompt and aggrassive fluid replacemet will limit damage to the endothelium and allow rapid clearance of fibrin-platelet clumps.

Laboratory investigations:
A full coagulation screen should be obtained for any patient at risk of DIC:

1. Fibrinogen estimation,platelet count.
2. Activated PTT (APTT), PT.
3. Thrombin time (estimating clottable fibrinogen in whole blood).

4. FDPs provide an indirect test for fibrinlysis.
Management:
        The main stay of the management of massive haemorrhage treatment is to stop further loss of blood and resuscitate with appropriate blood products. Mild DIC may be controlled by adequate transfusion with stored blood and FFP. More FFP will be required in severe cases. FFP provides factors V and VIII,other labile coagulation factors and some antithrombin IIIa and fibrinogen. Cryoprecipitate (high fibrinogen content)and platelets may also be needed. After intial resuscitation , management will be dependent on repeated checks of the haemoglobin, plat. and coagulation status.

Remember that stored blood contain thromboplastins and can exacerbate DIC once 6 units have been given.
DIC will not settle until the cause resolves.
        In general following abruption and intrauterine fetal death,vaginal delivery should be the aim. Usually this will be accomplished within 4-6hours.if DIC becomes uncontrollable, more rapid delivery will be needed. After delivery, steps to avoid PPH should be instituted.

Post-delivery surveillance aims are ensure adequate blood and clotting factor replacement, prevent further bleeding and monitor renal function and urine output until resolution.   

