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COURSE NUMBER: MLT 120 

 
 

PREREQUISITE(S): Successful completion of earlier program requirements 

 
 

CO-REQUISITE(S): None 

 
 

COURSE 

DESCRIPTIONS 

This course introduces the theory and practice of blood banking, including 
the ABO, Rh, and other blood group systems, compatibility testing and 
HDN. 

 
 

TEXTBOOK(S): Blaney, Kathy D., Howard, Paula R., Basic and Applied Concepts of 
Immunohematology, 2

nd
 Ed., Philadelphia, Elsevier Saunders, 2009. 

 
 
 

REFERENCE(S): Stevens, Christine,  Clinical Immunology and Serology, 2
nd

 Ed., 
Philadelphia, FA Davis, 2003 

 

OTHER REQUIRED 

MATERIALS, TOOLS, 

AND EQUIPMENT: 

No uniform is required. Students must buy disposable lab coats, gloves, 
and face shields. Lab coats and gloves must be worn during all lab 
procedures. Face shields which cover the entire face and neck must be 
worn when there is a danger of body fluid or chemical splash. 

 
 

METHOD OF 

INSTRUCTION: 

This course will be taught by lecture, demonstration, lab, small group 
discussions, and affective skills activities.  Lecture material is enhanced 
with the aid of transparencies/powerpoint presentations and supplemental 
materials available to the students through Blackboard. 
 

 
 

GRADING SYSTEM: 94 - 100 = A 
86 - 93 = B 
80 - 85 = C 
75 - 79 = D 
Below - 74 = F 

Final grades will not be rounded. A grade of 80 is required to pass 

this course. 
 
 

GRADE CALCULATION 

METHOD: 

Test Average  = 55  
Quizzes, Homework and Affective Skills Average = 5  
Lab Unknowns and Lab Practical = 15  
Final Exam = 25  

 = 100%  
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ATTENDANCE POLICY: 

 

The student is responsible for punctual and regular attendance in all 
classes, laboratories, clinical, practical, internships, field trips, and other 
required class activities.  The College does not grant excused absences; 
therefore, students are urged to reserve their absences for emergencies.  
When illness or other emergencies occur, the student is responsible for 
notifying instructors and completing work missed if approved late 
submission by instructors. 
 
The student is tardy if not in class at the time the class is scheduled to 
begin and is admitted to class at the discretion of the instructor.   
 
Instructors maintain attendance records.  However, it is the student‟s 
responsibility to withdraw from a course.  A student enrolling in and 
attending at least one course session remains enrolled until the student 
initiates a withdrawal. 
 
Withdrawal Policy:  During the first 75% of the course, a student may 
initiate withdrawal and receive a grade of W.  A student cannot initiate a 
withdrawal during the last 25% of the course.  Extenuating circumstances 
require documentation and approval by the appropriate department head 
and academic dean. 
 
Absences for Religious Holidays:  Students who are absent from class in 
order to observe religious holidays are responsible for the content of any 
activities missed and for the completion of assignments occurring during 
the period of absence.  Students who anticipate their observance of 
religious holidays will cause them to be absent from class and do not wish 
such absences to penalize their status in class should adhere to the 
following guidelines: 
 

1. Observance of religious holidays resulting in three or fewer 
consecutive absences:  Discuss the situation with the instructor 
and provide written notice at least one week prior to the 
absence(s).  Develop (in writing) an instructor-approved plan 
which outlines the make up of activities and assignments. 

 
        2.  Observances of religious holidays resulting in four or more 
 consecutive absences:  Discuss the situation with the instructor 
 and provide the instructor with written notice within the first 10 
 days of the academic term.  Develop an instructor-approved plan 
 which outlines the make up of activities and assignments. 
 

 
 

ACADEMIC CONDUCT:  

 

ACADEMIC DISHONESTY:  Students are expected to uphold the integrity of 
the College's standard of conduct, specifically in regards to academic 
honesty.  All forms of academic dishonesty including, but not limited to, 
cheating on assignments/tests, plagiarism, collusion, and falsification of 
information will call for disciplinary action.  Disciplinary action imposed 
may include one or more of the following: written reprimand, loss of credit 
for assignment/test, termination from course, and probation, suspension, 
or expulsion from the College.  For further explanation of this and other 
conduct codes, please refer to the Student Handbook. 



 

_________________________________________________________________________ 

SPARTANBURG COMMUNITY COLLEGE, SPARTANBURG, SOUTH CAROLINA 

3 

 

CELLULAR PHONES AND PAGERS/BEEPERS:  Cellular phones, pagers and 
beepers are not permitted to be turned on or used within the classroom.  
Use of these devices during classroom time will be considered a violation 
of the student code as it relates to “disruptive behavior.”   

 
 

CLASS/LAB 

PROCEDURES: 

Safety Guidelines: 
 
Students are required to wear personal protective equipment and closed 
toe shoes when working in the laboratory.  The lab coat, gloves, and face 
shield must be removed before leaving the lab area. Contaminated 
equipment must be properly disposed of and replaced.  Universal 
precautions must be practiced as mandated by the Occupational Safety 
and Health Administration (OSHA).  The safety rules learned in COL 101 
must be practiced at all times.  Any accidents should be reported to the 
instructor immediately. 
 
 
Departmental Specific Attendance Policy: 
 
If a student is absent due to sickness or emergency, the student must 
notify the appropriate instructor prior to the scheduled class time. The 
student may speak to the instructor or if the instructor is not available, a 
message may be left on the instructor's voice mail.  The student is 
responsible for contacting the instructor upon returning to school (not the 
next time the class meets) to schedule a time to make up tests, labs, or 
other assigned work missed due to absence.  Failure to contact the 
instructor or to complete the test, lab, or other assigned work on the 
agreed upon day will result in a grade of 0. The student is responsible for 
all lecture notes, assignments, etc. missed due to absence. (Any pop 
quizzes, assigned homework, or other unannounced work which is 
discussed in class cannot be made-up and the absent student will receive 
a 0 daily grade for the assignment.) Any other assignments not returned 
on the designated day must be turned in to the instructor on the day the 
student returns to campus. 
 
Due to the complexity of test & lab preparation test and/or labs cannot be 
taken before the scheduled date and time. 
 
Students are tardy if not in class at the time the class is scheduled to 
begin. The door will be locked when the class begins. After class begins, 
the student should not knock on the door but should wait until the first 
break to enter the classroom. The student will be counted absent for the 
missed time. Excessive tardiness may result in dismissal from the 
Program due to violation of the attendance policy. 
 
The student will be counted absent for the number of minutes left of the 
class if left early. After the second offense of leaving class early, the 
student will be counted absent for the whole class. 
 
It is common courtesy to inform the instructor if an emergency arises and 
you must leave class early. 
 
Any accidents should be reported the instructor immediately. 
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Missed Tests: 
 
Any student absent on a test day will be responsible for making up the 
test and any other material covered on the day of absence.  The student 
must take the missed test by the end of the second day the student 
returns to school (not the next time the particular class meets) in the 
testing center (Room E-3) unless other arrangements are made.  The 
Testing Center's operating hours vary and are posted on the door of E-3. 
 
Missed Laboratory Exercises: 
 
It is very difficult to reconstruct laboratory exercises.  Therefore, every 
effort must be made to be present for each laboratory exercise.  If the 
student is absent for a laboratory exercise, the student will receive a zero 
(0) for that lab.  The student will still responsible for any information 
covered in the laboratory during the absence. 
 
Lab Practical 
  
A comprehensive laboratory practical will be administered at the end of 
the semester and may include laboratory procedures and competencies in 
which the student should have gained proficiency through the progression 
of the program.  Points will be awarded for the successful completion of 
laboratory exercises as related to the specific objectives of each 
exercise. The laboratory practical will count 15% of the Final Grade 
 
 
Reading Requirements: 
 
Reading assignments are given in the class schedule.  Objectives for 
each unit have been prepared to guide the reading of assignments.  It will 
be very important for students to come to class prepared to discuss the 
reading assignments, to ask questions, and to clarify difficult concepts.  In 
addition to required readings, books and journals are available which can 
be loaned to students. These materials have been selected to provide 
both basic and more advanced reading materials, depending on the 
individual needs of the student. 
 
Use Of Calculator During Tests/Exam 
 
Only the uses of basic mathematical calculators are allowed during an 
exam.  This would exclude the use of PDA(Personal Digital Assistants), 
laptop computers, cell phones or any other device that may double in use 
as a storage or recording device of any test materials. 
 
Use of Blackboard for Tests/Exams 
Some MLT quizzes, tests and exams are on Blackboard, most of these 

assessments will be administered in the Open Computer Lab (Rm 314) and 

proctored by the instructor. 
 

ACCOMMODATIONS: 

 

Students who need special accommodations in this class because of a 
documented disability should notify Student Disability Services. You may 
contact Student Disability Services by calling, (864) 592-4811, toll-free 1-
800-922-3679; via email through the Spartanburg Community College 

web site at www.sccsc.edu/SDS/; or by visiting the office located in 

the Dan Lee Terhune Student Services Building, room 112 of the 

http://www.sccsc.edu/SDS/
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Spartanburg Community College campus.  By contacting Student 
Disability Services early in the semester, students with disabilities give the 
College an opportunity to provide necessary support services and 
appropriate accommodations. 
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  COMPETENCY I:  Identify the fundamental principles of                    
                              Immunohematology and interpret ABO blood types. 
 
Objectives: 
 
1. List the contributions of each of the following individuals to 

immunohematology: 
A.  James Blundell  C.  Decastello & Sturli 
B.  Karl Landsteiner  D.  Landsteiner & Weiner 

2. Define the following terms related to blood group genetics:       
A.  chromosome  H.  codominant gene 
B.  gene   I.  recessive gene 
C.  allele   J.  genotype 
D.  locus   K.  phenotype 
E.  heterozygous  L.  linkage 
F.  homozygous   M.  public genes 
G.  dominant gene  N.  private genes 

3. Differentiate between cellular and humoral immunity. 
4. Describe the cells of the immune system to include macrophages,  
       T-cells, and B-cells. 
5. Compare the primary and secondary immune response. 
6. Discuss the properties of antigens including the ABO and Rh System. 
7. Describe the structure and function of each class of immunoglobulin 
       including the ABO and Rh Systems. 
8. Describe the production and use of monoclonal antibodies in  
       immunohematology. 
9. Describe the antigen-antibody reaction to include: 

A.  the zeta potential  C.  agglutination 
             B.  sensitization               D.  tertiary reactions 
10. List the characteristics of complement components. 
11. Describe the complement activation cascade in the classic and  
       alternate pathways.  
 
          
               Psychomotor 
          
14.  Prepare 3-5% cell suspensions 
15.  Grade agglutination reactions uniformly. 
 

 

COMPETENCY II: Describe the preparation, handling, storage, and 
                              quality control requirements for blood bank 
                               reagents, and blood banking equipment. 
 
Objectives:  
            
1. State the purpose of the antiglobulin or Coomb's test. 
2. Compare the direct (DAT) and indirect (IAT) antiglobulin or Coomb's  
    tests to include: 
    A.  technique   
    B.  applications  
    C.  sources of error 
3. Distinguish between monospecific and polyspecific antiglobulin sera to   
     include production and use. 
4.  Describe the principles of enzyme-linked immunosorbent assay 
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    (ELISA), solid-phase red cell adherence assay, (SPRCA), and gel test 
     alternative methods for performing antiglobulin testing. 
5.  State the requirements for maintaining blood bank records. 
6.  Describe the quality control of equipment used in immunohematology 
      to include: 
             A. centrifuges    E. refrigerators 
             B. automatic cell washers  F. freezers 

C. platelet rotator 
             D. thermal equipment  
7.  Distinguish between Quality Assurance and Quality Control. 
8.  Describe the quality control of personnel, to include: 

A. competency testing 
B. proficiency testing 
C. continuing education 

10. Describe the daily inspection of donor units and rotation of inventory. 
  
Psychomotor 
 
11.  Perform Correct Cell Washing and Indirect Antiglobulin Test 
12.  Perform blood bank reagent quality control and record equipment 
       temperatures 
 
 

COMPETENCY III:  Evaluate Genetic Principles  in ABO and Rh blood 
groups. 
            
Objectives: 
          
1. List the antigens present in the four major ABO blood groups. 
2. Indicate the frequency of occurrence of the four ABO blood groups in 

the United States population.  
3. Describe the Oh (Bombay phenotype) to include: 

A. inheritance 
B. antigens and antibodies present 
C. blood type that can be received 

4. Indicate the significance of cis-AB.  
5. Describe the precursor substance for the ABO system and indicate 

the changes that occur form A and B antigen on the red cells. 
6. List the possible genotypes of offspring when given the genotypes of 

the parents. 
7. Describe naturally occurring ABO antibodies to include:  

A. stimulus for production     
B. antibody(ies) present in each major ABO blood group 
C. immunoglobulin type 
D. reaction characteristics 
E. immune ABO antibodies 
F. lectins 

8. Compare and contrast forward and reverse grouping. 
9. Define secretor and indicate the percent in the population. 
10. Indicate the significance of subgroups of A and B.  
11. Indicate the causes of the discrepancies in ABO testing caused by the  
      situations below and how they may be resolved: 

A. weak or missing antigen reactions 
B. weak or missing antibodies 
C. unexpected antibody reactions 
D. unexpected antigen reactions 
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12. Interpret ABO and Rh blood group typing results. 
13. Indicate the percent of the population that is Rh positive and the 

percent that is Rh negative. 
14. Describe the Fisher Race nomenclature, including the symbols and 

genetic theory of three closely linked loci. 
15. Describe the Weiner nomenclature, including the symbols and 

genetic theory of a single complex locus. 
16. Compare and contrast Weiner, Fisher-Race, and Rosenfield 

classifications of the common Rh antigens. 
17. Describe the Rh/hr antigens to include: 

A.  antigenicity               
B.  variant alleles at the D locus  
C.  G antigen 
D.  compound antigens 
E.  gene deletions  
F.  suppresion (Rh null cells) 
G.  LW antigens 

18. Describe Rh antibodies to include: 
A.  immunoglobulin type 
B.  reaction characteristics 
C.  significance of Rh antibodies in transfusion practice 

19. Describe the tests for Rh antigens, to include: 
A.  procedure and controls ( tube and gel) 
B.  causes of false positives and false negatives 
C.  Weak „D‟  testing using the direct antiglobulin test 
D.  tests for other Rh antigens (C, E, c, e, ) 

 20.  Interpret ABO and Rh blood typing results. 
          
               Psychomotor 
          
21.  Perform ABO forward and reverse grouping tube test.  
22.  Perform Rh and weak D testing. 
 
               Affective: 
 
23.  Apply appropriate written communication skills to report ABO case 
       study results. 
 
 

COMPETENCY IV:  Identify the major antigens classified within the other 
blood group systems. 
  
 Objectives:  
 
1. Apply appropriate oral communication skills to present the information 

indicated for each of the blood group systems listed below: 
A. the major antigens and their symbols 
B. the genetic and biochemical basis for inheritance and 

development 
C. the antibodies associated with each system, to include: 

                     1.  immunoglobulin class and serologic characteristics 
                     2.  clinical significance 
                     3.  special reagents and techniques used in identification or 
                         other testing 
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                                       BLOOD GROUP SYSTEMS 
          

                      IgM                          IgG 
                      Lewis                       Kell 

     MNSsU                    Duffy 
                      I/i                               Kidd 
                      P                               Xk 
                     Lutheran 
Cognitive: 
        
2. Contrast high and low frequency blood group antigens and give  
       example(s) of each.   
3. Define dosage effect and linkage. 
4. Indicate the blood group systems weakened or destroyed by enzymes 

and list the enzymes used in blood banking. 
5. Describe the MHC/HLA system in relation to blood banking, to 

include: 
                A. the importance of the system in humans 
                B. the use of MHC testing in blood banking 
    

COMPETENCY V:  Assess tests to detect and identify clinically 
                                significant blood group antibodies. 
 
Objectives: 
 
 
1. Define atypical or unexpected antibodies and explain how they are 

formed 
2. Indicate the purpose of the antibody screen and how positive results 

contribute to the identification process 
3. Compare and contrast the autocontrol and DAT. 
4. Explain why patient information regarding transfusion or pregnancy 

history, age, race, and diagnosis helps in the process of antibody 
identification. 

5. Describe the reagent red blood cell panel and code sheet with regard 
to antigen configuration and ABO type. 

6. Define phase of reactions and its significance.  
7. Discuss how reaction strength contributes to antibody resolution. 
8. Describe the process of ruling out antibodies on a panel. 
9. Explain the "rule of three" with regard to antibody identification. 
10. List methods that may be used when working with a multiple- or high 

frequency antibody or antibodies. 
11. Describe the properties of HTLA antibodies and techniques for 

identifying or avoiding reactivity. 
12. Discuss the use of and the potential problems with the prewarm 

technique. 
13. List the methods of enhancing weak IgG antibodies. 
14. Explain the process of identifying the specificity of a cold autoantibody 

and techniques to avoid cold autoantibody activity. 
15. Describe the process and limitations of adsorption techniques as they 

apply to warm and cold autoantibodies. 
16. Define the elution procedure and list methods and purposes of this 

test. 
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 Psychomotor: 
          
17. Perform the following test procedures: 
                A.  Indirect antiglobulin test (antibody screen)  
                      (Tube and Gel)      
                B.  Antibody Identification (Tube and Gel)       
                  

COMPETENCY VI:  Assess compatibility tests.  
 
    Objectives:   
          
       Cognitive: 
          
1. Define compatibility testing. 
2. Describe sample collection, handling, and storage for blood banking. 
3. Compare and contrast the major and minor crossmatch. 
4. Describe the limitations of the major crossmatch. 
5. Describe each of the following procedures and indicate when each is  
      used: 
               A.  type and screen protocol 
               B.  emergency crossmatch 
               C.  abbreviated crossmatch 
               D.  electronic (computer) crossmatch 
6. Differentiate among the following crossmatch incompatibilities: 
                A.  ABO errors 
                B.  positive autocontrol tube 
                C.  negative antibody screen; incompatible crossmatches 
                D.  positive antibody screen; incompatible crossmatches  
                E.  positive antibody screen; compatible crossmatches 
7. Explain the steps that must be followed in emergency  transfusion 

situations. 
8. Define the term "massive transfusion" and indicate the type of 

components required to prevent recipient complications. 
9. Describe the special blood requirements for patients with cold-

reacting alloantibodies. 
10. Indicate what is to be done in a blood shortage when the patient's 

blood type is not available. 
11. Describe the criteria used to determine eligibility for transfusion in 

recipients with Autoimmune Hemolytic Anemia. 
12. Interpret quality control results to determine whether blood bank 

reagents are working properly. 
13. Discuss blood transfusion alternatives. 
          
                Psychomotor: 
          
14. Perform a two unit crossmatch (Tube and Gel).  

 

COMPETENCY VII:  Assess adverse effects of transfusion.   
 
Objectives: 
 
     Cognitive:   
          
1. Differentiate between intravascular and extravascular hemolysis. 
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2. Differentiate among febrile, allergic, bacterial, and hemolytic  
      transfusion reactions. 
3. Describe the steps taken in the investigation of a suspected                

transfusion reaction. 
4. Distinguish between laboratory findings in acute hemolytic and                

nonhemolytic transfusion reactions. 
5. Name the most common cause of an acute intravascular hemolytic  
       transfusion reaction. 
6. Interpret the type of adverse reaction to transfusion when given the  
      symptoms and laboratory findings. 
7. Describe measures taken to ensure that infectious disease is not  
       transmitted by transfusion. 
8. Indicate the infectious diseases that can be transmitted by 
       transfusion, to include: 
               A.  viral diseases 
               B.  bacterial diseases 
               C.  parasitic diseases 
 
 

COMPETENCY VIII:  Assess tests for Hemolytic Disease of the Newborn  
                                (HDN).   
 Objectives:   
          
        Cognitive: 
          
1. Compare and contrast the ABO form of HDN and other causes of 

HDN. 
2. Describe the physiologic and serologic effects of all types of HDN. 
3. Select the prenatal and postnatal tests for detecting HDN. 
4. Indicate the principle of the tests to detect fetomaternal hemorrhage. 
5. Determine which patients are candidates for Rh immune globulin. 
6. Explain the principle of Rh immune globulin treatment including 

dosage, timetables, and serologic response. 
7. When given specified clinical cases, analyze the results including:                        

A. correlation of the test results with the histories of the patients      
                   to determine the type of HDN involved 

B. selection of the most appropriate blood components for 
transfusion of the babies 

C. calculation of the dosage of Rh immune globulin required 
8. Interpret the results of the lab tests to determine candidacy for RhIG  
      administration. 
          
                Psychomotor: 
 
9. Perform Rh Immune Globulin screening. 
10. Perform Direct Antiglobulin Test(DAT) 
11. Perform Freeze-Thaw Elution 
 

COMPETENCY IX:  Assess donor selection and describe component 
preparation and storage. 
 
 
Objectives: 
 
1. Describe the process of registering and interviewing prospective 

donors to determine whether they meet eligibility requirements for 
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blood donation.  This includes the donor's: 
             A.  previous donations   E.  pregnancy 
             B.  previous deferrals   F.  medications 

C.  surgery    G.  immunizations 
D.  illness    H.  infectious disease 

2. Describe the general procedures used in case of donor reactions 
during blood donation, to include: 

A.  fainting (syncope)   C.  hyperventilation 
             B.  nausea & vomiting   D.  hematoma 
3. Compare and contrast the categories of hemapheresis donors below 

to include special requirements and component collection: 
A.  plasmapheresis   C.  plateletpheresis 

             B.  leukapheresis 
4. Compare and contrast therapeutic phlebotomy, autologous donations, 

and directed donations to include: 
              A.  donor requirements 
              B.  advantages/disadvantages 
5. Describe the processing of donor blood. 
6. Analyze screening results to determine donor eligibility to give blood. 
7. Indicate the following information related to the collection and  
       handling of donor blood: 

A. types of anticoagulant used/length of storage time 
B. effects of storage on blood  
C. transportation requirements 
D. labeling of donor/component units 
E. issuing of blood for transfusion 

8. State the clinical indication, method(s) of preparation, storage 
requirements, issuing and quality control requirements, for these 
blood components: 

 A.  whole blood        I.  plasma: 
              B.  packed red cells        1. single donor 
              C.  washed red cells          2. fresh-frozen 
              D.  leucocyte-poor red cells          i. cryoprecipitate   
              E.  frozen red cells        3.  solvent-detergent treated  
              F.  neocyte-enriched blood          i. factor VIII concentrate 
              G.  platelets            ii. factor IX concentrate 
              H. granulocytes 
9. Indicate the color codes for each ABO group. 
10. Define "graft-versus-host" disease (GVHD) and explain the 
      mechanism of this disease, indicate which blood products can cause 
      this disorder, and indicate how it can be prevented. 
 

  

 
 


