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COURSE NUMBER: MLT 2270	COURSE TITLE: Immunohematology Lecture

INSTRUCTOR:	CONTACT:

CREDITS: 2	CLASS/CONTACT HOURS PER WEEK: 3-4

PREREQUISITES: Completion of the following courses with a “C” or better – MLT 1100, MLT 1112, MLT 1113, HIMT 1274, and MULT 1916.

COREQUISITE: MLT 2271, Immunohematology Laboratory

DESCRIPTION OF COURSE
This course presents the theory (lecture) portion of Immunohematology that must accompany the laboratory skills used to accurately perform, interpret, and report the routine serological procedures used in pretransfusion testing according to AABB (American Association of Blood Banks) standards. Donor blood collection and storage, component therapy, investigation of transfusion reactions, Hemolytic Disease of the Newborn, and the administration of Rh Immune Globulin are also studied in this course.

COURSE STUDENT LEARNING OUTCOMES
1. Compare and contrast the major blood group system antigens with regard to general characteristics, phenotypes and genetic mechanisms.
2. Compare and contrast the innate and adaptive responses with regard to the antibody production following a primary and secondary exposure.
3. Paraphrase the principle of all routine pretransfusion procedures.
4. Describe how to perform, interpret, and report routine Blood Bank procedures according to AABB standards.
5. Solve the most commonly encountered single alloantibody problems that demonstrate typical serological behavior.
6. Explain how to recognize when multiple antibodies may be present.
7. Describe how to select blood donors compatible with the identified antibodies.
8. Discuss the most common antigen and antibody characteristics of all the major blood group systems and how these characteristics affect transfusion practices and fetal-maternal blood incompatibilities.
9. Recognize when test results are abnormal and unable to be interpreted without further testing.
10. Outline problem-solving strategies for specimens with the most common serological difficulties.
11. Compare and contrast the adverse effects of blood transfusions by type, cause, symptoms, laboratory findings and prevention.
12. Describe how to determine if red cell incompatibility has occurred.
13. Discuss proper donor blood collection and processing procedures for: Red Blood Cells, Plasma products, Platelets, Granulocytes, and Coagulation Factor Concentrates.
14. Discuss the appropriate administration criteria used in blood component therapy of: Red Blood Cells, Plasma products, Platelets, Granulocytes, Rh Immune Globulin, and Coagulation Factor Concentrates.
15. Interpret the necessary testing to determine the proper administration of RH Immune Globulin.
16. Discuss pathophysiology and testing involved in HDN.
1

17. Discuss routine quality assurance procedures utilized in a transfusion service department.
18. Assess quality control procedures used in routine Blood Banking procedures.
19. Write accurate summaries for Blood Bank related case studies.
20. Demonstrate appropriate interpersonal communication skills and other professional behaviors outlined in the Student Handbook.

PROGRAM OUTCOMES
· Demonstrate proficiency in the areas of pre-analytical, analytical, and post-analytical processes in all disciplines of the clinical laboratory.
· Demonstrate the theoretical knowledge needed to assure accuracy and validity of test results by clinical correlation and quality control performance.
· Exhibit the professional attitudes and behaviors that are necessary for gaining and maintaining the confidence of the health care community.
· Meet requirement to take a national certifying examination for Medical Laboratory Technicians.
OUTCOMES BASED ASSESSMENT OF STUDENT LEARNING
For this course, students are expected to demonstrate the skills associated with the Institutional Learning Goals (ILG) identified below:
· ILG #1 Critical Thinking
· ILG #3 Quantitative Skills
· ILG #4 Scientific Literacy
· ILG #5 Technological Competence
· ILG #6 Communication Competence
· ILG #8 Professional & Life Skills

In class students are assessed on their achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college.

COURSE MATERIALS REQUIRED
Access to a computer with a webcam and a reliable internet connection is required to participate in this course. A basic or scientific (non-programmable) calculator is also required.
TEXTBOOK(S), MANUALS, REFERENCES, AND OTHER READINGS
· Textbook: Blaney, Kathy D. Basic & Applied Concepts of Immunohematology, Mosby Elsevier.
· MLT 2270 Study Guide

GENERAL INSTRUCTIONAL METHODS
· Recorded instructor presentations
· Reading assignments

STANDARDS AND METHODS FOR EVALUATION
· Unit assignments
· Quizzes
· Discussion
· Final Exam
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GRADING SCALE
A total of 225 points (minimum 75%) or more are required for satisfactory completion of this course. Poor performance due to not completing work on time, or not making proper arrangements for missed work, will not fall under the allowance for make-up work or receiving an Incomplete.

The final course grade is determined using the following point scale: 279-300 = A
255-278 = B
225-254 = C
210-224 = D
< 210 = E

ATTENDANCE POLICY
Attendance in this course is mandatory! If a student misses more than 20% of the graded assessments in this course, they will be considered to be in “non-attendance” when documenting participation for financial aid reporting and will receive a failing grade for the courses. Graded assessments consist of assignments, discussions, projects, quizzes, and exams.

Students are responsible for keeping up with the class schedule as personal responsibility and self-motivation are essential to a successful career in the health care field.

COLLEGE SYLLABUS STATEMENTS
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”.
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UNITS OF INSTRUCTION

	
	UNIT OF INSTRUCTION
	LEARNING OBJECTIVES/GOALS
	ASSESSMENT METHODS
	ASSIGNMENTS
	ASSIGNMENT DUE DATE

	Week 1
	Unit 1a
	-Briefly explain how genes code for antigens.
-Discuss the general properties of antigens and relate them to the RBC antigens relevant in immunohematology.
-Describe the characteristics that influence immunogenicity.
-Compare the mechanisms of the humoral and innate immune response.
-Compare and contrast the characteristics of the primary and secondary immune response.
-Differentiate alloantibodies and autoantibodies.
-Compare and contrast IgM and IgG antibodies, including their clinical significance.
-Explain the two stages of agglutination and describe the factors that affect each stage.
-Describe the role complement plays in the antigen-antibody reaction.
-Discuss how zeta potential affects agglutination.
-Differentiate between true agglutination and pseudo-agglutination due to rouleaux formation.
-Describe the various reagents used to enhance antigen-antibody reactions.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Week 1
	Unit 1b
	-Explain the basic genetic concepts governing the inheritance of the ABO and other blood group system antigens.
-List the major antigens in the ABO system and their frequency in white and black populations.
-Compare and contrast the biochemical structures of A, B, and H antigens.
-Describe how ABO antibodies develop.
-Compare and contrast the differences between A1 and A2 subgroups.
-Explain how lectins are used in identifying ABO subgroups.
-Interpret ABO red cell phenotyping and serum typing results.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	
	
	-Explain the Bombay phenotype and its clinical significance.
-Propose ABO genotypes given ABO phenotypes.
-State the purpose and principle of the direct and reverse ABO phenotyping procedure including the reagent used and how the test results are interpreted.
-Describe proper quality control procedures for ABO phenotyping.
-Identify technical errors that can result in ABO discrepancies and indicate when further investigation is needed.
	
	
	

	Week 2
	Unit 2
	-Identify the five major antigens in the Rh system and antigen frequencies in the general population.
-Explain how RBCs are classified as Rh positive and Rh negative.
-Predict possible antibodies that could be produced in response to antigen exposure when given patient and donor genotypes.
-Discuss the serological characteristics and clinical significance of the Rh system antibodies.
-Convert a Rh phenotype into the most probable genotype using Fisher-Race terminology.
-Discuss the circumstances that might result in a weakened expression of the D antigen.
-Discuss the methods of detecting Rh antigens and performing weak D testing, and potential sources of error.
-Discuss the purpose of the Rh control and how a positive Rh control affects the interpretation of the Rh test.
-State the clinical consequence of inheriting the Rh null phenotype.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Week 3
	Unit 3
	-Describe the basic principles of the antiglobulin test.
-Describe the different types of anti-human globulin reagents used in antiglobulin testing.
-Explain the characteristics of Coombs Control Cells and describe their purpose.
-Describe the IAT and DAT procedures and their potential sources of error.
-List the sources of error that can be detected by using the Coombs Control Cells.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	
	
	-Describe the effects of using DAT positive cells in an IAT procedure.
-Correlate positive auto control results to positive DAT results.
-Describe the relationship between a positive DAT, weak D test, and auto control, and resolve discrepancies.
-Interpret DAT results.
-Interpret Antibody Screen results (with and without auto control).
	
	
	

	Week 4
	Unit 4
	-Define compatibility testing.
-Describe the AABB standards associated with compatibility testing.
-Describe the procedures and tests involved in the pre-serological, serological, and post-serological process.
-Describe an acceptable patient specimen including labeling requirement, physical characteristics, and comparison to the request.
-Explain the importance of checking a patient’s previous records.
-List the clerical and testing components included in compatibility testing.
-Explain the procedure for a major crossmatch.
-Select the appropriate donor RBC and plasma for transfusion.
-Interpret serological testing results.
-Compare and contrast circumstances with special compatibility protocols.
-List and describe the equipment used with blood transfusions.
-State the most important step in transfusion safety.
-Describe the AABB requirement for donor confirmation testing.
-Describe the process involved in issuing RBCs.
-State the AABB Standard as it applies to the reissue of RBCs.
-Describe the nursing service processes performed prior to
the administration of blood components.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	Week 5
	Unit 5
	-Name the major blood group systems and antigens within each system.
-Discuss any unusual phenotypes associated with these antigens.
-Identify the major allele pairs in each blood group system.
-Summarize the common high and low incidence antigens in each of the major blood group systems.
-Name the major genes and the method of inheritance for each system.
-Discuss any known disease associations and racial predilection.
-Describe the antibody characteristics in each system.
-Discuss the clinical significance of the antibodies as it relates to transfusion and hemolytic disease of the newborn.
-Apply the terms heterozygous, homozygous, and null to any given cell phenotype or antigen profile.
-State the Ig class of each major blood group system antibody.
-Correlate commonly used Blood Bank techniques such as enzyme treatment and neutralization to the RBC antigens and antibodies in the major blood group systems.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Week 6
	Unit 6
	-Name the various stages of testing in antibody detection and identification.
-List enhancement techniques used in antibody detection and identification.
-Interpret antibody identification results using the cross-out method.
-Discuss the systematic investigation of antibody identification problems.
-Discuss the neutralization technique and when it is used in antibody identification studies.
-Select appropriate additional panel cells for the confirmation of antibody identification.
-Explain the significance of phenotyping the patient after antibody identification.
-Select appropriate blood for a patient with single or multiple antibodies.
-Select phenotypes of additional cells that would be necessary to prove or eliminate the presence of antibodies.
-Calculate the approximate number of units to be screened to
	Varies by instructor
	Varies by instructor
	Varies by instructor



	
	
	find antigen negative blood.
-Solve antibody identification problems when provided with panel results.
-Correlate panel results with antibody characteristics.
-Evaluate panels to determine what antibodies are most likely present and what antibodies cannot yet be ruled out by the panel.
	
	
	

	Week 7
	Units 7
	-List and describe the major causes of positive DATs.
-Describe the criteria used in evaluating a positive DAT.
-Explain the types of serological testing used to investigate a positive DAT and how the tests are interpreted.
-Predict how a positive DAT test would affect an auto control and weak D test.
-Compare and contrast warm and cold reactive autoantibodies including how each could interfere with red cell typing procedures.
-Explain what an elution/eluate is.
-Explain what an adsorption process is and how it relates to the patient’s transfusion history.
-Differentiate between immune hemolysis and autoimmune hemolysis.
-Discuss the possible indications of a positive DAT in a patient that has been recently transfused and how the recent transfusions affect serological testing.
-Discuss the possible indications of a positive DAT in a patient that has not been recently transfused.
-Define and discuss autoimmune hemolytic anemia and how it relates to serological testing and clinical findings.
-Compare and contrast each major category of AIHA.
-Compare and contrast the mechanisms of drug-induced AIHA and the drugs associated with each mechanism.
-Describe how adsorption and elution techniques are applied to alloantibody identification.
-Propose the safest transfusion therapy course of action for patients with AIHA.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	Week 8
	Unit 8
	-Describe the procedure used in providing compatible donor blood in various situations.
-Explain what could cause an antibody screen to be negative and a crossmatch to be positive.
-Select appropriate blood for transfusion for patients with auto-and alloantibodies.
-Explain how to recognize and resolve rouleaux reactivity.
-Describe the characteristics, clinical significance, and resolution of HTLA antibodies.
-Describe how poly-agglutinable cells affect lab testing.
-Discuss sources of technical error resulting in ABO discrepancy.
-Discuss techniques useful in resolving subgroups of A.
-Discuss possible causes and resolutions of ABO discrepancies.
-Choose appropriate antisera and control cells to be used in the resolution of ABO discrepancies.
-Describe steps to take when investigating an ABO typing discrepancy.
-Identify the cause of an ABO discrepancy and how to resolve the problem when given the patient history and serological results.
-Describe Acquired B phenotype and correlate it to microbial infections.
-Describe what chimerism means and list some causes.
-Choose the appropriate units of blood to be transfused to a patient before typing problems can be resolved.
-Describe the procedures used to identify subgroups of A and indicate when these procedures are necessary.
-Describe how subgroups of A would be expected to react with Anti-A, Anti-A1, and Anti-H lectin.
-When given ABO discrepancy results, propose testing that would help resolve the problem.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	Week 9
	Unit 9
	-Explain the cause of each type of transfusion reaction discussed.
-Discuss the symptoms, treatment, and prevention of each type of transfusion reaction.
-Given the patient signs/symptoms and results of preliminary testing, identify the type of transfusion reaction the patient is experiencing.
-List the steps taken by the health care team when a hemolytic transfusion reaction is first suspected.
-Explain the primary role of the laboratory in performing a transfusion reaction investigation.
-Propose any additional testing that may be required to follow through on a positive initial investigation work-up.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Week 10
	Unit 10a
	-List the criteria necessary for HDN to occur and the pathophysiology of HDN in utero and after birth.
-State the blood group systems that most often cause HDN, the clinical symptoms, and the relative severity of the disease within each blood group system.
-Describe the laboratory tests involved in prenatal testing, cord blood testing, and additional tests used to detect and investigate HDN.
-Discuss the use of quantitative tests for determining the amount of the fetal/maternal bleed.
-Explain the mechanism of prevention provided by Rhogam.
-List the criteria for determining whether or not a woman is a candidate for RhIG.
-Discuss the testing needed to determine when RhIG is needed and the required dosage.
-List the reasons for failure of RhIG.
-Describe how the administration of antenatal RhIG can affect the antibody screen and what problems this may present.
-Calculate the required RhIG dosage when given K-B stain results.
-Identify the normal postpartum dose of RhIG and how much Rh-positive red cell one dosage of RhIG will counteract.
-Discuss the sources of error in the K-B stain and rosette test.
-Interpret and correlate test results to determine the type of HDN.
-Interpret and correlate antibody titer and Liley graph results
	Varies by instructor
	Varies by instructor
	Varies by instructor



	
	
	used in determining the severity of HDN.
-Select appropriate donors for intrauterine, exchange, and simple transfusions.
-Describe the importance of the L/S ratio and how it is used to evaluate fetal maturity.
-Compare and contrast the purpose and procedure of cordocentesis and amniocentesis.
-Explain the use of phototherapy as a treatment for HDN.
-Describe how the administration of antepartum RhIG can affect the antibody screen and what problems this situation can present.
	
	
	

	Week 10
	Unit 10b
	-State the purpose and major components of the donor screening process.
-Given donor screening results, determine if the donor is eligible to donate, temporarily deferred, or permanently deferred.
-Briefly describe the reasoning for each of the AABB uniform medical history questions.
-Given the results of a donor physical examination, deduce if the donor is eligible to donate.
-Describe how informed consent relates to blood donation.
-Describe all the laboratory testing that must be performed on donor blood prior to release.
-Describe the donor criteria for autologous donation.
-Describe the advantages and risks of directed and autologous donations.
-Discuss the closed versus open system of component preparation.
-Discuss the theory of differential centrifugation as applied to blood component preparation.
-Describe the different types of blood components and discuss their method of preparation.
-Discuss the process of irradiation and how it relates to graft-versus-host disease.
-List the purposes of blood preservation and storage.
-Discuss the effect of red cell 2,3 DPG levels on oxygen delivery to the tissues.
-Discuss storage lesion in red cells.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	
	
	-Describe how the shelf life of blood is determined.
-List the shelf lives of the currently licensed preservation solutions.
-Discuss the theory and benefits of the use of additive solution.
-Associate blood products with the correct storage temperature and expiration dates.
-List the general requirements for blood product storage.
-Discuss the process of blood inspection prior to issue.
-List the factors that affect the viability of stored platelets.
-Discuss criteria for shipping blood and components.
-Describe the goal of transfusion therapy.
-List indications, contradictions, and required pretransfusion testing for red blood cell components, plasma components, and platelets.
-Given a patient scenario, select the appropriate blood product for transfusion.
-Discuss refractoriness in a patient and how it can be treated.
-Describe graft-versus-host disease and the method used to prevent this problem in association with blood transfusion.
-Discuss the most appropriate therapy for vWD, Hemophilia A and B, Liver disease, DIC, and Coumadin overdose.
	
	
	

	Week 11
	Finals Week
	
	Comprehensive Final Exam
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