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Immunohematology

Blood Typing
Hemolytic Disease of the Newborn
Transfusions
Blood Typing:  antigenic determinants of the H and ABO systems are CHO moieties on RBC surfaces (>30 RBC markers)

1. ABO-blood groups:  determined by Ig M ( stimulates complement (  agglutination

     ( bind A/B antigen ( agglutination

a. H substance:  oligosaccharide on all RBCs:  D-galactose + NAG (N-acetyl-D-glucosamine) + D-galactose + D-glucose ceramide

b. A: H + NAG

c. B:  H+ D-galactose

d.     AB:  H + NAG + D-galactose

	Blood Group
	RBC antigen
	Serum Ig
	White
	Black
	Native American 
	Asian

	O
	H
	Anti-A, anti-B
	45
	49
	79
	40

	A
	A
	Anti-B
	40
	27
	16
	28

	B
	B
	Anti-A
	11
	20
	4
	27

	AB
	A and B
	none
	4
	4
	<1
	5


2.  both groups A and B can be divided into subgroups

a. The most important subgroups are A1 and A2.  Of A blood, 78% is A1 and 22% is A2.  

b. A1carries 4x the antigen than A2

c. Ig to A/B are first detected at 3-6 mo. , peaking at 5-10 yr. and falling w/ age or some immunodeficiency states.

Note-  antibodies to A/B are thought to be stimulated by very common substances:  intestinal bacteria are known to have substances chemically similar to and therefore antigenicallly cross-reactive w/ A/B.  

3. Donors

a. Universal donor:  type O

b. Universal acceptor:  type AB

c. “universal” is incorrect d/t the many RBC antigens that do not follow the ABO system thus blood typing is crucial unless in an absolute emergency situation.

d. screen test:  cross-matching done to check for agglutination

i.  donor cells added to pt. plasma to determine alloantibodies

Terms

· forward typing: 
pt blood cells + antisera (commercial Ig) i.e.  Pt is type A ( pt will react to anti-sera A as the sera has anti A Ig

Pt is type O ( pt will not react to antisera A or B as O does not have A or B antigens on the cells

· reverse typing:  
pt Ig (from serum) + commercial RBC’s (coated w/ antigens) i.e.   Pt is type A ( pt will react to B cells as they 

have anti B Ig

Pt is type O ( pt will react to both A cells and B cells as O serum has both anti A and anti B Ig’s

Hemolytic Disease of the Newborn/ HDN (hemorrhagic dz of the newborn ( vit K deficiency)

1. Rhesus (Rh) factor:  C, c, E, c, D

a. Leading cause of HDN and may also cause delayed hemolytic transfusion reactions.  D is the most immunogenic of the Rh antigens.   Clinically, Rh+ means the presence of D (Rho which is dominant) and Rh- indicates the absence of D.  About 85% of the pop is Rh+, depending on ethnicity.  Slightly less than half of Rh+ people are homozygous for D.  Absence of D stimulates the formation of IgG alloantibody:  alloantibody does not appear unless there is exposure as in pregnancy and transfusion.

Pregnancy scenario:   Rh+ father and Rh- mother


1st  Rh+  baby ( normal pregnancy birth; mother produces IgG but titer not will not be high enough to hurt the baby


2nd baby:  Rh + ( mother’s IgG crosses the placenta ( IgG activates compliment ( lysis of newborns blood cells ( erythroblastosis fetalis (HDN):  kernicterus (accumulation of bilirubin in brain tissue:  toxic to neurons), gen. edema (hydrops fetalis), hepatosplenomegaly

b. Tx:  Rhogam administration at 28 weeks during the first and subsequent pregnancies: Rh immune globulin manufactured (human derived and altered)  D IgG ( coats babies cells preventing mothers Ig from recognizing D and it does not stimulate complement

i. dose determined average fetal maternal bleed (10 ml or less) ( dosage determined for 3x this amount  which is 300 mg  of Rhogam ((for a 30 ml bleed; also administered in the 2nd trimester as it crosses the placenta, does not harm mother) 

ii. Kleinhauer-Betke test:  tests amt. of fetal maternal bleed; detects

iii. 10% of mothers have Rh+ babies and prod. Ig.   When Rhogam given at birth ( ( .1% Ig formation

iv. recommended w/ freq. miscarriages, abortions; full term births, premature births, unknown status of the father

Pregnancy scenario:  Mother Rh-, Father Rh +; does not know if rec. Rhogam after previous pregnancy  ( order anti-Rh Ig titers (
levels of 1:16 or above are dangerous therefore Tx necessary

2. Ig to Kidd antigens are a frequent cause of delayed hemolytic transfusion reaction and HDN.  They are difficult to identify d/t poor reactivity.  There are 4 antigenic    phenotypes currently described and much less common than Rh.

A. DAT (d Coombs Test) Detects IgG antibodies and/or complement on RBC membranes.  IgG freq. coat RBCs but fail to form the necessary lattice to produce agglutination (i.e. anti-Rh Ig).  The addition of an IgG antiserum produces agglutination.  The Coomb’s test is used principally to detect subagglutinating or nonagglutinating amounts of anti-RBC IgG (IC’s).  

1. Direct Coomb’s Test detects (-globulin or other serum proteins that are adherent to RBCs taken directly from a sensitized individual by administering anti-IgG which will cause agglutination if + (RBCs are coated)

2. Indirect Coomb’s Test is a 2-stage rxn (sandwich technique) for detection of incomplete Ig’s in a pt’s serum.  The serum is incubated w/ test RBCs and the putative Ig-coated cells are then agglutinated by a Coomb’s antiglobulin serum

3. Applications:  RBC typing in blood banks, evaluation of HDN, Dx of AIHA (autoimmune hemolytic anemia)

Transfusion:  Blood and Blood Products Additives prolong shelf life (viable up to 35 days)

A. Types of Transfusion/Components    BOOKMARKED  Usually, receivers get a blood component, not necessarily whole blood

1. Whole Blood

2. Packed Red Cells:  most common blood product administered-  spun gently and as much plasma is removed as possible giving a Hct of 85%.  When donated it will raise a pts Hct by about 3- 5 % depending on initial Hct.

3. Leukocyte-poor RBC:  WBC’s have HLA on surfaces which are immunogenic ( reduces possibility of graft vs. host dz, 

4. Platelet Concentrates:  Fresh frozen concentrates as platelets are not functional in stored blood thus plate conc. given (1 unit for every 3 units blood which ( pt. risk by 6 for infection from a donor).  

5. Granulocyte Concentrates:  similar to plate concentrates

6. Fresh Frozen Plasma:

7. Coagulation Factor Concentrates:  similar to plate concentrates

B. Donor Types in Transfusions:

1. General:  what you get is what you get, donor unknown

2. Autologous:  donate your own blood prior to expected blood loss (surgery).  Often you are given a shot of EPO to ( RBC production and give one unit 4 wks prior and again about 2 wks prior.  

3. Directed:  donor gives directly to a particular pt. (i.e. a relative donates blood to you)

C. Transfusion Problems:   transfusion policies/practices have drastically over the last 15 yrs d/t infectious dz.

1. Infectious Dz:  Hep B, C, HIV, CMV reg. screened for

2. Usually there is a WBC incompatibility ( febrile reaction (chills, spike fever, etc) that is transient

3. Transfusion reaction:  HIV risk in post screened blood ( 1 in 153,000 units is contaminated w/ HIV (PCR) testing

