24. Blood transfusion, complications, fetal erythroblastosis

Since there are relatively frequent complications (mainly transmission of infections such as Hepatitis C or HIV - despite careful screening of donors), indications for transfusions are quite restricted. Family members or friends can be used for a "directed donation" or in planned surgery autologous (own blood) transfusion is performed. Strict refusal of transfusion in some religions - 7th day Adventists.

- If Hb > 100 g/1l transfusion is rarely indicated
- If Hb < 70 g/1l transfusion is usually necessary

- many laboratory tests are performed to exclude transmission of health problems
- two cross-matching tests are used (both reaction against donor's erythrocytes and against recipient's erythrocytes) to verify compatibility (in AB0 and Rh systems)
- universal donorship - group 0- is used only in extreme emergency (or large catastrophes)
- "biologic test" - after about 10 ml (and later still 20 ml) doses, the recipient is observed in, order to detect any signs of incompatibility which may become apparent within about 15 minutes (see below)
- normal velocity - ca 80 drops/min
- massive transfusion - replacement of a patient's total blood volume in less than 24 hours

Complications
- pyretic reaction (pyrogens in the blood conserve)
- hemolytic reaction (in cases of incompatibility of blood, inadequate temperature of the conserve, sepsis etc.) - causes pain in the lumbal area, oliguria or anuria (due to microthrombotisation/embolisation  in glomeruli), tachycardia, hypotension, dyspnea, development of icterus, hives and itching, nausea → stop of transfusion and hemodialysis
- circulatory reaction - due to overload of left ventricle in old people by too rapid transfusion - hypotension, increased central venous pressure
- allergic reaction - urticaria, itching, edemas, dyspnea - up to asthma and anaphylactic shock
- septic reaction - infected conserve - high fever
- toxic reaction - too massive transfusion (or low metabolic/detoxification function of the liver), citrates bind Ca → tetany, hypotension
- embolism - air - in pulmonary circulation, microthrombi - mainly in glomeruli
- hemosiderosis - in repeated transfusions
- rarely ARDS or dilutional thrombocytopenia (thrombocytes survive in blood conserve only for a few days)

Transmitted infections:
- Hepatitis C (ca 1 in 10,000 transfusions), HIV, CMV, bacterial infections, malaria

Fetal erythroblastosis
- hemolytic disease of newborns
- manifestation of Rh incompatibility between Rh- mother and Rh+ fetus 
- it develops only after prior immunization of the mother:
- after Rh+ blood transfusion
- after previous baby deliveries, abortions (input of fetal blood into circulation)
- after amniocentesis
- even during pregnancy - transmission of fetal erythrocytes via placental barrier is possible e.g. in transplacental fetal bleeding
- the severity of the disorder increases in repeated pregnancies (1st one usually without problems)
- prevention - to all Rh- mothers are given anti-D (RHEGA) antibodies immediately after baby delivery (within 72 hours) - it eliminates Rh+ erythrocytes in circulation of mother - prevents immunization
- in the case of immunization anti-D antibodies transmit via placenta to the fetal circulation and cause hemolysis → release of immature erythroblasts from bone marrow of the fetus
- cause deficiency of foetal liver (hepatosplenomegaly) → hypoproteinemia → edemas = "hydrops fetalis" → death
- the increased level of bilirubin from hemolysis can give rise to deposits in the basal ganglia = "kern icterus" - causes CNS dysfunction
- normal jaundice of newborns - bilirubin up to 12mg/100 ml
- immature newborns > 15 mg/100 ml - starts to be risky - phototherapy is used- illumination with blue light (wavelengths 420-470 nm) - in subepidermal capillaries the non-conjugated bilirubin is transformed to an isoform that is better water-soluble (better eliminated from blood by immature liver) and less toxic
- exchange transfusion of blood in the worst cases (deposits to basal ganglia start at concentrations of 25 mg/100 ml)
- in critical situations even intrauterine transfusion is used
- severe Erythroblastosis fetalis causes death, mental retardation, athetosis
- in simultaneous AB0 incompatibility anti-A or anti-B antibodies can liquidate fetal erythrocytes before Rh immunization and Erythroblastosis foetalis need not develop
- individual differences in Rh immunization





