
 
CLINICAL EXPERIENCE I, II, III 

Revised  4/30/09 

 C - L - CR 

COURSE NUMBER: MLT 270                                                        0  -   36   -  12 
MLT 251, MLT 252                                        0  -   15   -    5 

 

PREREQUISITE(S): Successful completion of earlier program requirements 

 

CO-REQUISITE(S): None 

 

COURSE 

DESCRIPTIONS 

None 
 

 

TEXTBOOK(S): Ciulla, Anna P. and Donald C. Lehman.  Success! In Clinical 
Laboratory Science.  4th ed. New Jersey: Pearson 
Education, Inc.  2010. 
 
Polansky, Valerie D.  Quick Review Cards for Laboratory 
Science Examinations.  Philadelphia: F. A. Davis Company, 
2000.  
 

 
 

REFERENCE(S): Other materials, as required. 

 

OTHER REQUIRED 

MATERIALS, TOOLS, 

AND EQUIPMENT: 

Students will use the Computer Lab to perform computer 
reviews, tutorials, and practice tests. 
 

 

METHOD OF 

INSTRUCTION: 

The student will work individually to answer study questions 
and take tests.  Computer reviews will also be used in the 
course.  Students will write journal article summaries to 
identify recent technological changes and emerging 
technologies. Lecture material is enhanced with the aid of 
transparencies/power point presentations and supplemental 
materials available to the students through WebCT. 

 

GRADING SYSTEM: 

 

 

 

94 - 100 = A    Grades (including the final grade)    
86 - 93 = B     will not be rounded. 
80 - 85 = C     A grade of 80 is required to pass 
75 - 79 = D     each rotation and course. 
Below - 74 = F      
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GRADING SYSTEM 

CONTINUED: 

An overall 80% or better average is required to pass each of 
the clinical rotations (courses). Final grade averages will not 
be rounded. 

 

GRADE 

CALCULATION 

METHOD: 

There are three clinical courses:  MLT 270, MLT 251, and 
MLT 252.   Each course contains departmental rotations in 
Chemistry, Blood Bank, Microbiology (to include Serology 
and Parasitology), Hematology (to include Coagulation), 
Urinalysis, Phlebotomy Services, Physician's Office/Other, 
and 3-11 rotation.  These departmental rotations contain 
some or all of the following elements to be completed by the 
student:  weekly tests, final exam, practical exam, and 
daily/weekly tally sheets.  The student must take the 
appropriate test each week according to his/her clinical 
rotation schedule.  The final exam must be completed by the 
last day of the departmental rotation.  The practical exam will 
be scheduled by the clinical instructor.  All elements to be 
completed by the student must be turned in or completed by 
the last day of the departmental rotation.  Any element not 
completed according to schedule will result in a deduction of 
5 points per day until the work is turned in or completed 
during a two week period.  Any work not turned in or 
completed within two weeks of completing the departmental 
rotation will result in a grade of "0". 
 

CLINICAL ROTATION GRADES 
Blood Bank/Chemistry/Hematology/Microbiology/Urinalysis: 

 Test Average 30% 
Final Exam 20% 
Practical 20% 
Evaluation 15% 
Computer Disk   5% 
Case Studies/Review 10% 
  
  
Phlebotomy:  

Test Average 50% 

Evaluation 40% 

Case Studies/Review 10% 
  
  
3-11 Rotation:  
Evaluation 100% 
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COURSE GRADES (MLT 270, 251 and 252): 

 

Grades will not be assigned for any rotation 
until all requirements are complete.  If the 
student cannot complete two full rotations 
during the fall semester, a grade of “I” 
(incomplete) will be assigned for MLT 270.  As 
soon as all course requirements are met and 
the clinical rotation is complete, the “I” will be 
changed to the final grade.  The MLT 270 
course grade will include two major rotations, 
each counting 50% of the grade. 

 

  
The MLT 251 and 252 course grade is 
determined by the major rotation average and 
will include a percentage of the Urinalysis or 
Phlebotomy and 3-11 rotations, but will vary 
depending on each student’s clinical rotation 
schedule. The percentages for Urinalysis, 
Phlebotomy and 3-11 rotations are as follows: 

 

  
   Urinalysis  20% 
   Phlebotomy 10% 
   Three to Eleven    5% 
  
NOTE:  The Physician Office rotation is not 
included in the course grades, but is an 
enrichment week during second semester, and 
is a program requirement. 
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ATTENDANCE 

POLICY: 

 

 

 

 

 

 

ATTENDANCE 

POLICY CONTINUED: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Students are responsible for punctual and regular 
attendance in all classes, laboratories, field trips, and other 
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. 
 
Except in extenuating circumstances with approval by the 
division dean, instructors withdraw students from class when 
80 percent attendance is not maintained.  Some courses 
have more restrictive attendance policies as indicated in 
course syllabus.  If a student exceeds the allowable 
attendance, the instructor will withdraw the student and 
award a grade of “W” or “WF” based upon the student’s 
academic standing at the last date of attendance. 
 
Students are tardy if not in class at the time the class is 
scheduled to begin.  Tardy students are admitted to class at 
the discretion of the instructor.  Course syllabi reflect 
attendance policies related to tardiness. 
 
It is the responsibility of the student to be in attendance at 
the appropriate clinical facility when assigned.  (All assigned 
time missed must be made up in the clinical.) 
          
Because of the nature of clinical instruction, a student who is 
absent more than 5% of the scheduled time in clinical for any 
reason will be given a written warning and if absent more 
than 10% of the scheduled time in clinical for any reason 
may be dropped from the program except in extenuating 
circumstances as determined the Division Dean.  Even 
though all missed clinical time must be made-up, clinical 
make-up time is not considered an equivalent experience to 
the regularly scheduled clinical assignment.  Therefore, if a 
student is absent for more than 10% of the planned clinical 
experience, the objectives of the course cannot be met 
satisfactorily and the student will be dropped from that 
course with a grade of "WF."  Each student is responsible for 
maintaining his/her own attendance and tardy records. 
          
If the student must be absent, the clinical instructor and 
education coordinator should be notified before the 
scheduled time at the clinical.  If a student is scheduled for 
morning collections, Phlebotomy Services should be notified 
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before morning collection stacks are prepared.  If a student 
has to be absent on a day he/she is scheduled to be on 
campus, the appropriate College instructor should be notified 
before the scheduled class.  If no appropriate "call in" is 
received during the clinical phase, the student will be given a 
written warning for the first offense and dropped from the 
Program for the second offense except in extenuating 
circumstances as determined by the Division Dean. 
 

The student will make up all clinical time scheduled at 

the hospital or on the College campus at the hospital in 

the specific clinical rotation in which the absence 

occurred.  Make-up time will be scheduled at the direction of 
the clinical instructor, education coordinator, and program 
director.  The time should be made up within two weeks of 
the absence.  Time may not be made up on Saturdays or 
Sundays, during 2

nd
/3

rd
 shift, or on holidays without 

permission from the clinical coordinator and clinical 
instructor, because clinical staffing is greatly decreased 
during these times. 
When absence time is made-up, the student should note the 
date of absence being made-up on the appropriate section of 
the time card.  Have the clinical instructor/charge technician 
in the department sign the time card on this date. 
          
If the student is absent more time than can be made-up in a 
two-week period and/or course requirements cannot be 
completed, the student will drop out of the departmental 
rotation and receive a "W" or "WF" for the clinical course 
(whichever is appropriate).  The student will return to the 
clinical when his/her next departmental rotation is scheduled.  
The student will have to repeat the course at the 
convenience of the clinical facility, education coordinator, 
and program director.  Tuition will be paid for the semester 
the course is repeated. 
          
Anyone absent more than 64 hours (eight days) of clinical 
time (including hospital and College scheduled clinical time) 
during the nine month training period will be dismissed from 
the Program and the Readmission Policy will apply except in 
extenuating circumstances as determined by the Division 
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 
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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) 
and 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 with 
outlines the make up of activities and assignments. 

 

TARDINESS Each student must be clocked in and in his/her assigned 
department at the time designated by his/her clinical 
instructor.  If the student is going to be late, the clinical 
instructor and education coordinator should be notified 
before the scheduled clinical training time.  If they are 
scheduled for morning collections, Phlebotomy Services 
should be notified before morning collection stacks are 
prepared.  If a student is late, the time missed must be 
made-up the same day if it does not exceed two hours and 
the time card must be signed by the clinical instructor or a 
designated supervisor.  Late time exceeding two hours will 
be made-up like any other absence.  Students are tardy if not 

in class at the time the class is scheduled to begin.  Each 

third tardy at the hospital or College will count as an 

absence and will apply toward the general clinical 

absence policy.  One full day of absence time must be 

made-up as a result of these three tardies. 
 

Failure to Clock-in or Clock- out 
If a student fails to clock-in or clock–out, the time can be 
written on the time card and initialed by the clinical 

coordinator (instructor).  After the third occurrence of failure 
to clock-in or clock-out, the tardiness policy will apply.  
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PERFECT 

ATTENDANCE/ 

NON-TARDINESS 

AWARD: 

Those students who have no absences and no more than 
one tardy per semester (not to exceed one hour each) in the 
nine month training period will be awarded eight hours of 
personal leave from their clinical rotation the last week of the 
spring semester.  A two-day notice must be given to the 
education coordinator and the appropriate clinical instructor 
before using the time. 

 

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. 
 

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: 

Students will be required to adhere to all College and 
hospital policies while training at the clinical facility (including 
dress code, safety requirements, etc.).  Students will return 
to the College two days per week for clinical review. 
 

Use of Calculators During Tests/Exams: 
Only the uses of basic mathematical calculators are allowed 
during a test/exam. This would also 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 in Blackboard; 
most of these assessments will be administered in the Open 
Computer Lab (Rm 314) and proctored by the instructor. 
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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.  Ten points will be deducted from the score 

made on the first missed test.  Twenty points will be 

deducted from the score made on each successive 

missed test thereafter.  
 

 

OSHA/HIPPA 

MANDATORY 

TRAINING: 

Each student will be required to attend OSHA and HIPPA 
training at one of the clinical facilities or complete OSHA and 
HIPPA training on campus prior to beginning clinical training. 

 

 

NAME TAGS: Students must wear a name tag while training at the clinical 
facility.  The name tags are to be purchased at a local store 
specified by the MLT department. 

 

WEEKLY TRAINING 

TIME: 

Students are assigned to the clinical facility three (3) days per 
week, eight and one-half (8½) hours per day.  Two days per 
week will be spent on the College campus reviewing course 
material relating to departmental rotations and Registry 
review. 
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DOCUMENTATION OF 

CLINICAL TIME: 

All students are required to document clinical time.  This 
documentation is achieved by utilizing an assigned time card 
and time clock, if available.  No one is to clock anyone else in 
or out.  Violation of this policy will result in immediate 
disciplinary action and may result in dismissal from the 
program.  If the student forgets to clock in or out, or if there is 
no time clock available at the clinical, the clinical time must 
be recorded and signed by the clinical instructor daily.  
Having the time recorded by the clinical instructor is the 
responsibility of the student and should be completed as 
soon as the deficiency is discovered.  The procedure must 
be completed by the student and not by the education 
coordinator.  Failure to do so properly may result in the 
student being counted absent from clinical. 
                  
The time the student is to report to the clinical facility will vary 
with departmental rotations and clinical facilities.  The week 
before the student is scheduled to begin a new departmental 
rotation, he/she should contact the clinical instructor of the 
new department about the time he/she is expected to arrive 
in the area. 
          
Students must adhere to their scheduled clinical rotation 
hours.  If they clock in early, they will not be allowed to leave 
the department early.  Students may not accumulate time by 
coming in early and then using the time at a later date for an 
absence or tardy. 
          
During each clinical rotation, students will be permitted to 
leave their assigned area for one ten (10) minute break every 
four (4) hours and one thirty (30) minute lunch break daily.  
These breaks must be taken at the discretion of the clinical 
instructor.  Students should never leave their assigned area 
without notifying their clinical instructor.  Under no 
circumstances is a student to leave the hospital premises 
unless he/she clocks in and out on his/her time card.  The 
clinical instructor's signature is required on the time card in 
this event. 
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MINIMUM 

PERFORMANCE  

REQUIREMENTS 

AND          

DEPARTMENTAL 

TALLY SHEETS: 

 

The student will receive a list of the minimum number of tests 
that should be performed in each department.  More than this 
number of tests may have to be performed in order for the 
student to reach competence.  The clinical instructor will 
decide when the student has reached competence in 
performing each procedure. 
 
These forms are used to record daily/weekly work in the 
department.  The student is to complete these sheets making 
sure at least the minimum number of tests are performed 
according to the minimum performance requirements 
specified for each departmental rotation.  The student 
presents these sheets to the clinical instructor for verification.  
The clinical instructor should indicate the ratio of the 
student’s work which is satisfactory/unsatisfactory.  These 
sheets are then shown to the education coordinator at the 
end of each week. 
          
To complete a department a student must have performed at 
least 80% of his/her daily work satisfactorily as determined 
by the clinical instructor. 
All work should be completed and the forms should be 
turned in to the education coordinator by the last day of the 
departmental rotation.  The student is responsible for turning 
these forms in to the education coordinator.  If work due to 
absence must be completed, the forms may be held until all 
work is completed.  A student will receive an "I" or 
incomplete if this occurs at the end of a semester on all work 
not completed in time for grades to be turned in by the 
education coordinator.  All work missed work must be 
completed and turned in within two weeks of completing the 
department.  If work is not completed in two weeks, the "I" 
will become an "F". 
 

 

PHYSICIAN'S 

OFFICE/ 

OTHER ROTATION:

  

The student will be scheduled to spend time in either a  
physician's office,  or some other facility to observe/perform                                                             
additional test procedures not necessarily performed in a 
hospital laboratory setting. 

 

3-11 SHIFT 

ROTATION: 

The student will be scheduled to train at least 2 evenings on 
the 3-11 shift usually after he/she has completed 
Phlebotomy, Chemistry, and Hematology rotations. 
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PHLEBOTOMY 

SERVICES: 

The student will be scheduled to spend two weeks in 
Phlebotomy Services and perform early morning collections 
until minimum performance requirements are met or until the 
student can competently perform collection procedures. 

 

JOURNAL ARTICLE  

ASSIGNMENT: 

Students are required to write a review of one journal article 
per specified month from journals or other approved 
publications  no older than five years.  These articles are due 
the last Friday in September, October, November, January, 
February, and March.  Only approved sources may be used. 
Each article must include the title of the article, the author, 
the reference title (name of the journal), the month and/or 
date, the year published, and page numbers of the journal 
article .  The first semester articles will be graded on a 
pass/fail basis and all listed criteria must be met to receive a 
passing grade for this component of the clinical experience.  
The spring semester articles will be assigned a grade in the 
MLT 241 course.   Two of these articles must relate to the 
student’s case study. These will be graded according to the 
following criteria: 
           3 points      Title of Article (in 

quotations)          
 Author (if none, record "no 

author") 
                        Title of Journal   

     (underlined)    
                        Month/Day/Year of Journal 
                        Page numbers of article 
         
                      7 points                  Quality of Review &  
                                                                                                           Analysis 
 
 

                                                       

  

JOB-RELATED 

ACCIDENTS: 

Any job-related accident should be reported to the clinical 
instructor and the education coordinator immediately.  A 
written report of the accident should be sent to the Employee 
Health Office as soon as possible. 
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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) 591-3811, toll-free 1-800-922-3679; 
via email through the Spartanburg Technical College web site 
at www.stcsc.edu/SDS/; or by visiting the office located in the 
Dan Lee Terhune Student Services Building, room 112 of the 
Spartanburg Technical 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. 

 

http://www.spt.tec.sc.us/SDS/
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COURSE 

COMPETENCIES & 

OBJECTIVES: 

  

COMPETENCY I:  Master procedures in blood bank.           

          

Cognitive Objectives:            

          

TRANSFUSION SERVICE DONORS          

 

DONOR SELECTION/REQUIREMENTS 

          

1.  List the criteria for donor selection as they relate to: 

     A.  donor disease history 

     B.  interval between donations 

     C.  informed consent 

2.  Describe the following requirements for donors: 

     A.  minimum age 

     B.  oral temperature 

     C.  hemoglobin and hematocrit 

     D.  pulse 

     E.  weight 

     F.  blood pressure 

3.  Describe how the following conditions result in temporary 

  deferral for blood donation and give the length of time for 

  which donors are deferred. 

     A.  malaria 

     B.  tuberculosis     

     C.  pregnancy 

     D.  minor surgery 

     E.  tattoo 

4.  Describe how the following conditions result in permanent 

  deferral. 

     A.  viral hepatitis 

     B.  sole donor of blood to a patient who develops post- 

     transfusion hepatitis 

5.  Describe how long the following persons would be deferred: 

     A. persons immunized against smallpox 

     B. persons immunized against mumps, yellow fever, polio (by 

        oral vaccine), or measles. 

     C.  Rubella immunized person 

     D.  recipient of Hepatitis B immune globulin (HBIG) 

     E.  victim of bite of a rabid animal 

     F.  recipient of pituitary growth hormone 

 

6.  Describe three specifications that the donor venipuncture site 

  must meet. 
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7.  Describe how the ingestion of aspirin affects the ability of a 

  donor to give blood or platelets. 

8.  State the maximum amount of blood that may be taken at any 

  one time for the unit and for the segments. 

9.  State the conditions that must be met if blood taken by  

  therapeutic phlebotomy is transfused.    

10. Describe when the donor should eat prior to giving blood. 

11. Assess physical exam, medical exam, and medical history to 

  decide if a patient is acceptable for blood donation. 

          

 

PROCESSING DONOR BLOOD/INFECTIOUS AGENTS 

            

1.  List all the testing done when processing donor units at the 

  collection center. 

2. State how the segments of donor units are stored in the Blood 

  Bank. 

3.  Describe the Radioimmunoassay/Enzyme immunoassay test 

  procedures as they relate to the testing for Hepatitis B surface 

  antigne (HbsAg) on a unit of donor blood. 

4.  Describe the confirmation test for anti-human  

      mmunodeficiency virus  (HIV) and anti-Human T- 

      lymphotrophic (HTLV)     retrovirus. 

5.  List the two "Surrogate tests" done on all units of donor blood 

  and tell why these are performed. 

6.  List the infective agents that may be transmitted in a unit of 

  transfused blood. 

       A.  viral (including common names, such as "Dane particle", 

    Cytomegalovirus (CMV), Creutzfeld-Jacob virus (JC)) 

        B.  bacterial 

        C.  parasitic      

 7. Describe the usual route of transmission of: 

       A.  Hepatitis A virus  C.  Hepatitis C virus 

       B.  Hepatitis B virus  D.  HIV 

8. List seven Hepatitis B viral markers (antigens and antibodies) 

  that are useful for diagnosis, management and prognosis and 

  describe how they are used. 

9. Distinguish between the acute and chronic carrier states of 

  Hepatitis B infections. 

10. Describe the Hepatitis D (delta) virus and its association with 

  Hepatitis B surface antigen. 

11. Distinguish between "coinfection" and "superinfection" of 

  Hepatitis B and D. 

12. Become familiar with the common abbreviations used to 

  scribe viral antigens/antibodies. 
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13. List the kind of hepatitis most often associated with  

  transfusions. 

14. Describe what is meant by the "window" period of an HIV 

  infection. 

15. List the patients that should receive CMV negative blood. 

16. Describe when irradiated blood should be given to a patient.  

  (See class notes or Blood Bank text.) 

     

        

STORAGE AND TRANSPORT OF BLOOD 

  

EQUIPMENT AND COMPONENTS 

          

1. List the monitoring requirements of a Blood Bank refrigerator: 

       A.  temperature C. recording thermometer 

       B.  alarms D. power failure procedure 

2.  List the temperature  (for both short and long trips) that must 

  be maintained during the transport of: 

       A.  whole blood C. packed red blood cells 

       B.  platelets 

3.  List the storage temperature and expiration dates for: 

       A. blood preserved with citrate-phosphate-dextrose (CPD) 

       B. blood preserved with citrate-phosphate-dextrose-adenine 

     (CPDA-1) 

       C. red blood cells preserved with additive system (ADSOL) 

       D. cryoprecipitated antihemophilic factor (CRYO AHF) 

       E. fresh frozen plasma (FFP) 

       F.  single donor plasma 

       G. platelet concentrate (from single unit of whole blood) with  

    and without agitation 

       H. unit with hermetic seal broken 

        I. unit preserved with heparin.  (See class notes or Blood 

     Bank test.)  

4. Describe what happens to each of the following components 

  over time when blood is stored at 1-60C. 

  A.  viable cells                 E.  adenosine triphosphate (ATP) 

  B.  hemoglobin                F.   2,3-diphosphoglycerate (DPG) 

     C.  potassium (K+)          G.  pH   
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MISCELLANEOUS TRANSFUSION SITUATIONS  

  

1. Explain the steps that must be followed in transfusion  

  emergency situations. 

2. Define the term "massive transfusion." 

3. Name and describe six adverse conditions associated with  

     rapid infusion of massive amounts of blood. 

4. Explain the purpose of an exchange transfusion in newborns. 

5. Discuss the selection of donor blood for intrauterine and 

  exchange transfusions. 

6.  Describe the special blood requirements for patients with cold-

  reacting alloantibodies or warm autoantibodies. 

7. Indicate what is to be done in a blood shortage when the 

  patient's blood type is not available. 

 

 

AUTOLOGOUS TRANSFUSIONS  

 

1. Define autologous transfusion. 

2. Describe the five categories of autologous transfusions. 

3.   State what happens to an autologous unit in the event it is not 

  used by the autologous donor. 

4. Distinguish between the requirements of the autologous donor 

  and the regular donors   regarding: 

     A.  age C. weight 

     B.  hemoglobin D.  pregnancy  

5. Distinguish between the testing on an autologous unit that is 

  required versus the testing that is optional at the collection 

  facility as well as at the local hospital Blood Bank. 

6.   List the five requirements for information on labels of an 

  autologous unit. 

 

 

APHERESIS (PLASMA, LEUKOCYTES, PLATELETS) 

 

1. Define plasmapheresis. 

2. Describe how much blood (red blood cells) can be lost with 

  each draw. 

3. List the three conditions that will result in deferral of a  

  plasmapheresis donor. 

4. Define leukopheresis. 

5.  List the condition(s) under which granulocytes may be  

  transfused to a patient.  (See blood bank text.) 
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SEE BLOOD BANK TEXT AND CLASS NOTES FOR 

INFORMATION ABOUT PLATELETPHERESIS 

 

1. Define plateletpheresis. 

2. Describe how single donor platelets are obtained. 

3. Describe how plateletpheresis concentrates are stored and give 

  the expiration date of each. 

4. List patients who would benefit from human leukocyte antigen  

  (HLA)-matched platelets. 

 

 

BLOOD BANK RECORDS 

 

1. List all the information that must be included on a Blood Bank 

  specimen for crossmatching or other Blood Bank test. 

2.  List what records must be maintained by the Transfusion 

    Service and the length of time they must be maintained.  

   (See class notes, Blood Bank text or clinical blood bank facility.) 

 

 

TRANSFUSION THERAPY 

 

RED BLOOD CELL COMPONENTS 

 

WHOLE BLOOD 

 

1. Give the amount of blood in a unit of whole blood. 

2. List the components in the unit decline in function while  

     stored. 

3. State the storage period of whole blood and give the  

  temperature of storage. 

 

RED CELL 

 

1. List two components of blood that are removed (in addition to 

  plasma) when red cells are prepared from whole blood. 

 

ANTICOAGULANTS 

 

1. List three anticoagulants that have been most often used to 

  preserve blood. 

2. Compare the shelf life of acid citrate dextrose (ACD), citrate 

  phosphate dextrose (CPD), and citrate phosphate dextrose 

  adenine-1 (CPDA-1) preserved blood. 

3. State the shelf life of blood preserved with heparin.  
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4. Describe how the shelf life of a unit of blood can be extended 

to   42 days. 

 

RED BLOOD CELL (RBC) COMPONENT THERAPY 

 

1. State when whole blood transfusion is indicated. 

2. State when RBC transfusion is indicated.   

  3. Describe why whole blood transfusion is NOT indicated for 

  raising platelet counts. 

4. State the amount of increase in the patient's hematocrit after 

  transfusion of one unit of red blood cells. 

5. State who should receive leuko-poor red blood cells.  

 

ADMINISTRATION OF BLOOD 

 

1. A nursing unit has checked out a unit of blood from the blood 

  bank.  Give the time limit for returning it to the blood bank if it 

  is not going to be transfused. 

2. State the acceptable time range for transfusing a unit of blood. 

 

 

PLATELET THERAPY 

 

PLATELET CONCENTRATES 

 

1. Describe how platelet concentrates are prepared. 

2. Give the shelf life, storage temperature and storage conditions 

of  platelet concentrates. 

 

 

PLATELETAPHERESIS CONCENTRATES 

 

1. Describe how plateletapheresis concentrates are prepared and 

  stored.  

2.   Compare the shelf life of open versus closed systems.   

 

 ABO COMPATIBILITY 

 

1. Describe the relationship between platelets and ABO  

  compatibility for patients on long term platelet therapy. 

2. Describe the relationship between platelets and ABO  

    compatibility for patients on short term platelet therapy. 

3.   Determine which of the following situations indicate platelet 

  therapy: 

   A. Actively bleeding patient with thrombocytopenia and/or 
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    thrombocytopathy 

   B. Patient with a bleeding time of less than twice the upper 

    limit of normal 

       C. Thrombocytopenic patients after massive transfusion 

       D. A patient who will undergo heart surgery this week 

 

 

ABO/Rh TRANSFUSION PROBLEMS.      

 

1.  Evaluate and resolve ABO/Rh transfusion problems. 

 

 

GRANULOCYTES 

 

1. Describe how granulocyte components are prepared. 

2. State whether or not ABO and crossmatch compatible  

  granulocytes should be transfused. 

3.   State the function of each for granulocytapheresis: 

  A.  Administration of prednisone to donor 

  B.  Use of sedimenting agents (i.e. hydoxyethyl starch) 

4. State the major indication for transfusing granulocytes. 

5. State the shelf life of a granulocyte component. 

 

 

FRESH FROZEN PLASMA 

 

1. Describe how fresh frozen plasma is prepared. 

2.   List five major components of fresh frozen plasma. 

3.   Give the shelf life and storage conditions of a unit of fresh 

  frozen plasma. 

4.   State whether or not fresh frozen plasma should be ABO 

  compatible.  

5.   List six factor deficiencies that fresh frozen plasma can  

      replace. 

6.   State two proteins that fresh frozen plasma can replace. 

7.   State the antithrombin type that fresh frozen plasma can  

      replace. 

8.   Support or refute:  Fresh frozen plasma should be administered 

  when a patient needs a volume expander. 

9.   Describe how the blood bank prepares fresh frozen plasma for 

  transfusion; give the shelf life, and storage conditions of the 

  thawed unit.   

10. State what conditions are best treated by fresh frozen plasma 

  transfusion.   
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CRYOPRECIPITATE 

 

1. Describe how cryoprecipitate (CRYO) is prepared.  

2.   State the shelf life and storage temperature of cryoprecipitate. 

3.   List five plasma components of cryoprecipitate. 

4.   State whether or not ABO compatible cryoprecipitate should 

be  given to a patient. 

5.   List four indications for cryoprecipitate therapy. 

6.   Describe how the blood bank prepares cryoprecipitate for 

  transfusion and give the shelf life/storage conditions after the 

  units are prepared. 

 

CLOTTING FACTOR CONCENTRATES 

 

1.  State the factor concentrate that is transfused to a patient with 

  Hemophilia A. 

2.  State the factor concentrate that is transfused to a patient with 

  Hemophilia B. 

3. Describe the preferred age of the unit to be transfused to a 

    neonate. 

4.   Tell when a cytomegalovirus (CMV) negative unit is indicated 

  for transfusion to a neonate. 

 

 

OTHER PLASMA COMPONENTS 

 

1.  Give two uses of albumin or plasma protein fraction therapy. 

2.  State two types of patients who are likely to receive albumin or 

  plasma protein fraction. 

 

 

PEDIATRIC TRANSFUSION 

 

1.  State the blood component that should be administered to 

  neonates. 

2.   Give the volume of blood usually transfused to a neonate. 

3.   Describe the preferred age of the unit to be transfused to a 

  neonate. 

4.   Tell when a CMV negative unit is indicated for transfusion to a 

  neonate. 

 

AUTOLOGOUS BLOOD 

 

1.   Define autologous donation and transfusion. 

2.   State the guidelines for providing preoperative autologous unit 
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    of blood: 

   A.  volume of blood that can be collected 

   B.  age limit of donor 

   C.  hemoglobin and hematocrit of the donor 

   D.  who determines the frequency of donation  

   E.  time limit of donating prior to surgery or transfusion  

3.   List tests that must be performed on preoperative autologous 

  units at the collection center. 

4.   List the test that must be performed prior to transfusion of 

  autologous blood. 

5.   Although a crossmatch and antibody screen are not required, 

  state the test most labs perform on an autologous unit prior to 

  transfusion and why. 

 

INTRAOPERATIVE BLOOD SALVAGE    

    

1.   Describe intraoperative blood salvage and give the major blood 

  component that is salvaged. 

2.   List five types of patients who are good candidates for this 

  procedure. 

3.   List four risks of this procedure. 

 

POSTOPERATIVE BLOOD SALVAGE 

 

1.   Describe postoperative blood salvage. 

2.   List four types of patients who are good candidates for this 

  procedure. 

3.   State two most important risks of this procedure. 

 

GENETICS AND IMMUNOLOGY REVIEW 

 

GENETICS 

 

1. Define: 

      A. allel E.  recessive 

      B. amorph F.  dominant 

      C. locus G.  codominant 

      D. heterozygous H.  homozygous 

2.   Distinguish between homozygous and heterozygous and 

  illustrate with appropriate paired letters. 

3.   Distinguish between phenotype and genotype. 

4.   Describe the relationship between a gene and an antigen. 

5.   List a sex-linked blood group antigen. 
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IMMUNOLOGY 

 

1.   Distinguish between antigen and antibody.   

2.   Describe how antibodies are produced.   

3.   Distinguish between heterophile antibodies, alloantibodies and 

  autoantibodies. 

4.   Compare and contrast the primary antibody response and the 

  secondary antibody response with respect to time, antibody 

    class and quantity produced. 

5.   List the immunoglobulin classes (IgG, IgA, IgM) that are: 

   A. naturally occurring 

   B. cross the placenta  

   C. react best at 37
o
C 

   D. react best at 20
o
C 

   E. stimulated by transfusion 

   F. stimulated during pregnancy  

   G. may be present in saliva 

6.   Distinguish between: 

   A.  artificially acquired active and passive immunity 

   B.  naturally acquired active and passive immunity 

7.   Give the general name for a group of at least 20 globulins that 

  are present in all normal fresh human serum. 

8.   Describe the result when certain antibodies bind complement. 

9.   Describe how complement may be activated. 

 

 

ANTIGEN-ANTIBODY REACTIONS 

 

AGGLUTINATION REACTIONS 

 

1.   Describe why isotonic saline medium is used to make RBC 

  suspensions. 

2.   Define zeta potential and state its significance in antigen-

  antibody reactions. 

3.  Describe why IgM antibodies can react in saline, but IgG 

  antibodies cannot. 

 

INCOMPLETE ANTIBODIES 

 

1.   List the immunoglobulin (Ig) class of antibodies that are  

      known as "incomplete" antibodies. 

2.   Define zeta potential and state its significance in antigen-

  antibody reactions. 

3. Describe why IgM antibodies can react in saline, but IgG 

  antibodies cannot. 
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STRENGTH OF RBC ANTIGEN-ANTIBODIES 

 

1. Define prozone effect and give the result of it in antigen-

  antibody reactions. 

2.   Define postzone effect and list two causes of it. 

 

MIXED FIELD AGGLUTINATION 

 

1.  Describe mixed field agglutination. 

2. List six causes of this type of agglutination. 

 

GRADING TUBE AGGLUTINATION     

 

1. List the American Association of Blood Banks (AABB) 

  recommendations for grading agglutination reactions. 

2.   Briefly describe each graded reaction. 

3.   Define rouleaux and describe how it is distinguished from true 

  agglutination.  

 

THE ABO BLOOD GROUP SYSTEM 

 

GENETIC BASIS OF THE ABO SYSTEM 

 

1.   Discuss the discovery of the ABO blood group system and its 

  importance to modern blood transfusion and transplantation 

  practices. 

2.   Using a flow chart, describe the inheritance of red blood cell 

  and soluble A, B, and H antigens and include a summary of the 

  enzymes and carbohydrates involved in the production of RBC 

  antigens. 

    A. precursor substance       

    B.  Carbohydrate (CHO) with terminal D-galactose      

    C.  Fucose      

    D.  H substance      

    E.  N-aetylgalactosamine      

    F.  D-galactosamine  

3.   Describe how the secretor gene products (the SE gene) interact 

  with ABO and H loci to produce water soluble substances that 

  have blood group activity.  

4.   List the substances present in the saliva of individuals with A, 

  B, AB, or O red cell antigens.  

5.   Distinguish between secretors and nonsecretors. 

6.   Describe how the Lewis (Le) gene interacts with ABO and Hh 

  alleles to result in the production of Lewis a or Lewis b  
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  substances. 

7.   Describe how red cells obtain Lewis substances.  

 

THE ABO ANTIGENS 

 

1.   Make a chart that lists the four major ABO blood groups, the 

  antigens on the red blood cells of each, and the antibodies in 

      the  plasma of each. 

2.   List the substance from which the A and B antigens develop. 

3.   List the blood type that produces large amounts of H substance 

  and tell why this is true.      

    A.  List the five known subgroups of A and give the 

     frequency in the population of each.  

    B.  Describe how the subgroups are suspected, how they  

                 are identified and why it is important to identify them.            

    C.  Give the antisera used to detect subgroups of A and 

     name the plant it can be derived from. 

4.   Describe the relationship between the A subgroup antigen sites 

  and H reactivity. 

5.   Describe the Bombay (Oh) phenotype in terms of: 

    A.  A, B, and H antigens and H substance 

    B.  inheritance 

    C.  antibodies in the blood 

6.   Discuss the significance of the Bombay phenotype to the Blood 

  Bank technician who is performing ABO typing and selecting 

  compatible blood for possible transfusion.  

 

ABO ANTIBODIES 

 

1.  Distinguish between naturally occurring antibodies and  

      immune antibodies. 

2.   List the five naturally occurring antibodies of the ABO blood 

    groups. 

    A.  List the immunoglobulin classes to which the ABO 

      antibodies may belong and review the major general 

      traits of each group.  (i.e.ability to cross placenta, 

      reactivity temperature, agglutination medium, ability to 

      activate complement).  

    B.  Give the most common immunoglobulin class of ABO 

      antibodies. 

3.   List the ABO antibodies usually seen in each ABO type (A, O, 

  B, HB).  

4.  Tell which class is usually involved in ABO Hemolytic Disease 

  of the Newborn. 

    A.  Tell when ABO antibodies develop in humans. 
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    B.  Describe why testing newborns for ABO antibodies is 

      not reliable until at least six months after birth. 

    C.  Describe how testing for ABO antibodies is affected by 

      old age. 

5.   Give the class of immunoglobulins of most immune  

      antibodies. 

6.   List four stimuli that may result in the formation of immune 

  antibodies. 

7.   List three results of the reaction of Anti-A and Anti-B to these 

  stimuli. 

8.   List three blood types of individuals who may develop anti-H. 

9.   Give the relative concentration of the H antigen to the surface  

     of the common ABO blood groups.  

 

 

ABO RED CELL ANTIGEN TESTING 

 

1.  A.  Define the term forward grouping (typing). 

     B.  Describe how forward grouping is done in the blood bank 

       and what reagents are used. 

     C.  Make a chart of the expected results of the forward  

          grouping. 

2.  Give the frequency of ABO groups:  O, A, B, AB. 

 

ABO RED BLOOD CELL ANTIBODY TESTING 

 

1.   Define the term reverse grouping (typing). 

2.   List the reagents used to perform a reverse grouping and give 

  the conditions of the test. 

3.   Make a chart of the expected results of reverse grouping. 

 

 

BLOOD BANK PROCEDURES FOR ABO GROUPING 

 

1.   Describe the ABO SLIDE testing procedure. 

2.  List the expected reactions for each red blood cell type with 

  each antisera. 

3.   Describe the TUBE testing procedure for performing both the 

  forward and the reverse grouping. 

4.   Describe the subgroups of A and identify the two major  

  subgroups that can cause a discrepancy in the forward versus 

  the reverse grouping results. 

5.   Give the reagent that is used to differentiate between A1 and 

      A2  antigens.  Give the expected reactions when this reagent is  

     used.   (See Blood Bank text.) 
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6.   Describe the errors in ABO testing caused by the situations 

  below and indicate how they may be resolved. 

    A.  weak or missing antigen reactions 

     1.  subgroups of A or B 

              2.  disease states such as leukemia 

              3.  excess blood group-specific soluble substances 

    B.  unexpected antigen reactions 

     1.  acquired A or B 

     2.  altered antigens 

     3.  sensitized red cells 

     4.  additives in antisera 

     5.  mixtures of blood (recent transfusion) 

     6.  low incidence antigen and antibody reaction 

    C.  weak or missing antibody reactions 

     1.  age 

     2.  hypogammaglobulinemia 

     3.  agammaglobulinemia              

     4.  chimerism        

    D.  unexpected antibody reactions 

     1.  rouleaux 

     2.  cold autoantibodies   

     3.  unexpected ABO isogglutinins 

     4.  unexpected alloantibodies 

7.   Evaluate and resolve ABO discrepancies. 

 

INHERITANCE OF ABO GROUPS 

 

1.   List the genes for inheriting blood types. 

2.   List all the possible phenotypes of ABO groups. 

3.   List all the possible phenotypes for each genotype listed below: 

    A.  AO   D.  BB 

    B.  AA E.  OO 

    C.  BO F.  AB 

4.   Diagram the expected results of offspring when the parents are: 

       A.  AO x AO D.  OO x OO 

       B.  AA x AB  E.  OO x AB 

       C.  AB x AB 

 

THE Rh BLOOD GROUP SYSTEM 

Rh NOMENCLATURE 

 

1.   Distinguish between the Fisher-Race and the Wiener Systems 

  for the inheritance of the Rh blood group system. 

2.   List the Fisher-Race genotypes and the corresponding Weiner 

  genes.  Be able to convert from one system to the other. 
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3.   List the known Rh antigens and state their frequency in the 

  population. 

4.   Name the most significant Rh antigen. 

5.   List the Rh antibodies that have been associated with  

      hemolytic disease of the newborn and/or hemolytic transfusion  

      reactions. (Use both systems of nomemclature.)   

 

Rh TYPING AND WEAK D (DU) TYPING 

 

1.  Outline the procedure used in the blood bank for performing  

     the  Rh SLIDE test, listing the following information: 

    A.  temperature used 

    B.  reason for using a negative control 

2.   Outline the procedure used in the blood bank for performing    

     the Rh tube test. 

3.   Describe four situations when Rh typing is done in the blood 

  bank. 

4.   Distinguish between the D and the weak D (Du) antigens and 

     describe the role of the "D mosaic" in understanding the  

     difference between these two antigens.  

5.   Describe how the weak D antigen is treated in the blood bank  

      in relation to testing donor blood and the obstetric patient.  

6.   A.  Describe how weak D testing is performed in the blood 

            bank. 

  B.  Describe how a positive Direct Coombs affects the  

    interpretation of the weak D test. 

     C.  List the type of blood a weak D positive patient should  

           receive. 

7.   Evaluate and resolve Rh problems. 

 

UNUSUAL Rh TYPING 

 

1.   A.  Give the phenotype of an individual whose red blood cells 

       contain only the D (rho) antigen. 

      B.  State the antibody that this individual might produce. 

2.   Describe the Rh null cells and the significance of null cells in a 

  patient. 

3.   A.  Describe the Rh type that is a variant of the C (rh) antigen. 

  B.  Tell how Anti-CW may be produced. 
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OTHER BLOOD GROUP SYSTEMS 

 

CHARACTERISTICS OF NATURALLY OCCURRING 

ANTIBODIES 

 

1.   List three major characteristics of most naturally occurring 

  antibodies. 

2.   Give three blood group systems other than ABO that fit this 

  category. 

3.   List three major characteristics of most immune antibodies. 

4.   State three ways these antibodies can be acquired. 

5.   List three most examples of these blood group systems, other 

  than the Rh system. 

 

SUMMARY:  OTHER MAJOR BLOOD GROUP SYSTEMS 

 

1.   Summarize the other major blood group systems.  Include the 

  following information: 

  A.  major antigens (symbols used) 

  B.  major antibodies (symbols) 

  C.  immunoglobulin classes to which the antibodies belong 

  D.  identification testing methods 

  E.  clinical significance of these antibodies 

  F.  any other outstanding traits 

 

BLOOD GROUP SYSTEMS 

 

    MNSsU  Kell System 

            P System  Duffy System 

            Lewis System   Kidd System 

            Lutheran System   I/i System 

 

EXAMPLE: THE KELL SYSTEM 

 

ANTIGENS:  k, Kpb, Jsb, K 

ANTIBODIES:  Anti-K most common; others:  anti-K, anti-Kpb, 

anti-Jsb 

Ig CLASS:  Most = IgG    A few = IgM 

ANTI-KELL:  Most IgG:  second (to anti-D) most potent immune 

  antibody. 

Detected by AHG phase.   

Common cause of HTR:  immediate or delayed.  

May cause severe HDN.   

NOTE:  Antibody maker Black:  anti-Jsb Antibody maker White:  
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anti-k or anti-Kpb most common. 

 

McLeoud Phenotype:  A weakened expression of the Kell system 

antigens: Red blood cells have functional and morphological 

defects and may be associated with Type II chronic granulomatous 

disease (CGD).  X-linked. 

 

 

ANTIGLOBULIN (AHG) TEST (COOMBS) 

 

PRINCIPLE OF AHG (COOMBS) TEST 

 

1.  Describe how the Coombs reagent enables the detection of 

  "incomplete" antibodies. 

2.   List two categories of antiglobulin testing. 

 

ANTI-HUMAN GLOBULIN REAGENTS 

 

1.   Describe how AHG reagents are produced. 

2.   Describe the monospecific AHG reagent anti-IgG and tell how 

  it is used. 

3.   Describe monospecific anticomplement reagents and what they 

  detect. 

4.   List the most important complement component that coats red 

  blood cells and the antisera that can detect it. 

5.   Describe the components of polyspecific AHG reagents. 

6.   List two antisera that these polyspecific reagents MUST 

  contain. 

7.   Distinguish between polyclonal and monoclonal reagents. 

 

QUALITY CONTROL OF ANTI-HUMAN GLOBULIN 

TEST (AHG) 

 

1.   Describe how often AHG reagent should be checked to assure 

  its potency. 

2.   Describe how the quality control (QC) test is performed. 

3.   Discuss why it is important to perform daily visual checks of 

  the reagent. 

4.   Describe how a blood bank tech can determine if saline or 

  glassware is causing a false positive AHG result. 

5.   Describe the procedure and expected results for confirming 

  negative AHG tests using "Check Cells." 
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ERRORS IN AHG TESTING 

1. List three causes of a false positive antiglobin test. 

2.  List six causes of a false negative antiglobin test. 

 

THE INDIRECT ANTIGLOBIN TEST (IAT) 

1.   Describe what the antiglobin test is designed to detect. 

2.   List five uses of the antiglobin test in the Blood Bank. 

3.   Outline the antiglobin test procedure. 

THE DIRECT ANTIGLOBIN TEST (DAT) 

 

1.   Describe what the direct antiglobulin test detects. 

2.   List four uses of the direct antiglobulin test in the Blood Bank.

 3.   Outline the direct antiglobulin test procedure. 

4.   List the four most common causes of a false positive direct 

  antiglobulin test. 

5.   List the most common causes of a false negative direct  

  antiglobulin test. 

6.   List the rare causes of a false positive direct antiglobulin test. 

7.   Describe the effect of Wharton's jelly on the direct antiglobulin 

  test result. 

8.   Interpret the results of a direct antiglobulin test. 

 

ANTIBODY DETECTION AND IDENTIFICATION 

 

THE ANTIBODY SCREEN 

 

1. List the components of the antibody screen test (i.e. cells, 

  reagents, serum). 

2.  Describe the red blood cells used in the screening cells and the 

  major antigen categories represented. 

3.   State what the screen is used to detect. 

4.  List three phases of the antibody screen test, the media,  

  temperature used, and what each detects. 

5.   List the most important antibodies that may be detected during 

  each phase: 

   A.  Saline, Room Temperature (RT) Immediate spin phase 

   B.  Albumin, 370C phase 

   C.  Antiglobulin phase 

6.  Describe what the following routine enhancement medias  

     detect and the advantages of each:  

     (See Blood Bank text.) 

   A.  BSA (Bovine Serum Albumin) 

   B.  LISS (Low-ionic strength saline)  

   C.  Proteolytic enzymes (Papain, ficin, trypsin, bromelin) 

   D.  Polycation solutions (polybrene, protamine sulfate) 
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7.   Give two reasons that serum used for antibody screens (or 

  compatibility testing) must not be greater than seventy two 

  hours old.  

 

ANTIBODY IDENTIFICATION 

 

1.   List three ways that antibodies may be detected. 

2.   List seven situations in which it is important to identify an 

  unexpected antibody.  (See text also.) 

3.   Describe the composition of Panel Cells used to identify 

  antibodies. 

4.   State why Group O cells are used. 

5.   List the main categories of specific antigens used in the Panel 

  cells.  

6.   List some of the high-incidence antigens that may also be on  

     the red blood cells. 

7.   Define "dosage effect" and tell how this phenomenon might be 

  detected in a panel. 

8.   List several blood group systems that may demonstrate dosage. 

9.   Evaluate and interpret antibody identification panel results. 

 

COLD ANTIBODIES (AGGLUTININS) 

 

1.   Define cold agglutinins and give the most common Ig class. 

2.   State the reaction temperatures of cold agglutinins. 

3.   Describe how samples used to test for cold agglutinins must be  

  processed. 

4.   List four "cold" antibodies. 

5.   State the clinical significance of most cold antibodies, such as 

  anti-I when performing a crossmatch or antibody screen test. 

6.   Describe cold autoimmune hemolytic anemia and state which 

  antibodies most often cause it. 

 

WARM ANTIBODIES (AGGLUTININS) 

 

1.   Define warm antibodies and give the most common Ig class. 

2.   State the reaction temperatures of warm antibodies. 

3.   State what enhancement media may be used to identify warm 

  antibodies. 

4.   Compare the results expected in the antiglobulin test and 

  autocontrol when a warm antibody is present. 

5.   List the most common warm antibodies. 

6.   Describe warm autoimmune hemolytic anemia and state which 

  antibodies most often cause it. 

7.   Review the procedure for identifying antibodies (both single 
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  and multiple) using results recorded on Panel Cell testing 

  worksheets.    

 

COMPATIBILITY TESTING 

 

MAJOR CROSSMATCH 

 

1.   State the purpose of compatibility testing. 

2.   Give two purposes of the major crossmatch. 

3.   List the information that should be on the label of the patient 

  sample. 

4.   Discuss why some blood banks prefer not to use EDTA blood 

    for the crossmatch. 

5.   Explain why EDTA may be used. 

6.   Describe how old the patient sample may be for crossmatching. 

7.   List three testing phases that may be performed during the 

  crossmatch and give the purpose of each phase. 

8.   List the procedure used during the antiglobulin phase to  

  determine that both washing of the red blood cells was 

adequate  and the antiglobulin reagent was reacting properly. 

9.   Review the crossmatch procedure. 

10. Review the enhancement medias that may be used to enhance 

  antibody detection during the major crossmatch (See antibody 

  screening section). 

11. Name the testing that has replaced the minor crossmatch. 

12. State the circumstances when the anti-globulin phase of the 

  crossmatch may be omitted by some blood banks. 

13. State when the IS (Immediate Spin) phase of the crossmatch is 

  required.          

14. Describe each of the following cases of incompatibility: 

   A.  positive antibody screen and incompatible crossmatches 

   B.  negative antibody screen and incompatible crossmatches 

   C.  positive antibody screen and compatible crossmatches 

15. Indicate the definitive steps necessary when each of the  

  following situations occur during compatibility testing. 

   A.  agglutination on immediate spin 

   B.  positive autocontrol tube 

   C.  positive antibody screen 

16. Describe the procedure for the emergency crossmatch. 

 

TYPE AND SCREEN  

1. Define what is meant by "Type and Screen." 

2. Describe when and why the type and screen is most often used. 

3. Give the major advantages of a blood bank performing the type 

  and screen. 
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HEMOLYTIC DISEASE OF THE NEWBORN (HDN) 

 

CAUSES OF HEMOLYTIC DISEASE OF THE NEWBORN 

  (HDN) 

 

1. Briefly describe HDN. 

2. List the two major blood group systems that cause HDN. 

   A.  State the system that is most common, but usually less 

    severe. 

   B.  State the system that is second most common, but most 

    severe. 

3. List the antibodies of the ABO and Rh systems that are most 

  commonly identified in Hemolytic Disease of the Newborn. 

 

PATHOGENESIS OF FETAL HEMOLYTIC DISEASE 

 

1. Define hydrops fetalis. 

2. Describe why neonates with Hemolytic Disease of the  

      Newborn may be anemic. 

3. Describe icterus gravis neonatorum. 

4. Define kernicterus and state the indirect bilirubin levels  

  associated with this condition. 

 

LABORATORY INVESTIGATION 

 

ELUTION AND ABSORPTION TECHNIQUES 

 

1. Define elution. 

2. Describe how the elution technique is used to identify  

  antibodies. 

3. List and describe six different elution techniques. 

4.   Describe four situations in the blood bank when elution  

  techniques would be used. 

5. Define absorption. 

6.   Describe how the absorption technique is used to identify 

  antibodies. 

7. Describe how blood specimens are properly transported and for 

  absorption studies. 

8. Describe the absorption technique used to remove cold  

  agglutinins from serum. 

 

 

 

PRENATAL TESTING 
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1. List three tests that are routinely performed on the mother's 

  prenatal blood. 

2. State what history should be available. 

3. State when and at what intervals antibody titers should be 

  performed on the expectant mother. 

 

 

 

POSTNATAL TESTING 

 

1. List the tests that are performed on the mother's blood. 

2. List the tests that are performed on baby's cord blood. 

3. State the action taken if the mother's antibody screen is  

       positive. 

4. State the action taken if the baby's DAT is positive. 

 

METHODS FOR TESTING FOR FETAL-MATERNAL 

HEMORRHAGE  

 

THE ROSETTE TEST 

 

1. Describe the purpose of the Rosette Test. 

2. State how a positive Rosette Test equates to the quantity of 

  fetal-maternal hemorrhage. 

3. State how the test results are used to estimate the dosage of Rh 

  immune globulin which should be administered to the Rh 

  negative mother. 

 

 

KLEIHAUER-BETKE ACID ELUTION STAIN 

 

1. Describe the purpose of this procedure. 

2. State the formula for calculating the Rh immune globulin 

  dosage. 

3. Give the quantity of anti-D in 1 vial of Rh immune globulin. 

 

 

PROBLEMS ENCOUNTERED IN HEMOLYTIC DISEASE 

OF THE NEWBORN (HDN)  WORKUP 

 

1. State the cause and lab testing solution to the following  

  problems that might be encountered in lab workups of  

  Hemolytic Disease of the Newborn: 

    A.  false positive ABO typing of baby 
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    B.  false positive Rh type of baby 

    C.  false positive Rosette Test 

    D.  false negative Rosette Test 

2. Interpret maternal and cord blood test results in suspected  

      cases of Hemolytic Disease of the Newborn. 

 

 

Rh IMMUNE GLOBULIN 

 

1. List the conditions that must be met if a mother is to be given 

  Rh immune globulin. 

    A.  mother's Rh type 

    B.  baby's Rh type 

    C.  other conditions of the mother 

 2. List the conditions that cause a mother NOT to be a candidate 

    for Rh immune globulin. 

    A.  mother's Rh type 

    B.  baby's Rh type 

    C.  other factors 

3. State the standard (full) dosage and time the dosage given in    

      the United States. 

4. State the volume of red blood cells and the volume of whole 

  blood that the standard  (300ug/mL) dose neutralizes. 

5. List six criteria for giving 300 ug/mL of Rh immune globulin 

  antenatally. 

6. State the protection provided by the 50 ug/mL dose against red 

  bloodcells and whole blood. 

7. List two criteria that must be met to administer 50 ug/mL Rh 

  immune globulin antenatally. 

 

EXCHANGE TRANSFUSIONS 

 

1. List four main reasons for performing an exchange transfusion. 

2. List three major reasons for giving fresh blood. 

3. List seven criteria for selecting donor blood for the exchange 

  transfusion.  

4. State three pre-transfusion tests that must be performed on the 

  baby's blood. 

5. State the blood group/Rh that should be used for the exchang :

    A.  ABO Hemolytic Disease of the Newborn 

    B.  Rh Hemolytic Disease of the Newborn  

6. Analyze maternal and infant ABO blood group phenotypes and 

  identify ABO blood groups that would be selected for an 

  exchange transfusion. 
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QUALITY ASSURANCE IN BLOOD BANK 

 

REAGENTS 

 

1. State the typical storage temperature of packed cells, antisera, 

  and antiglobulin used daily. 

2. State when reagents should be checked with quality control 

  procedures. 

3. State the graded agglutination that antiglobulin reagent should 

  give during the quality control check. 

4. State why a visual check of reagents is important. 

 

EQUIPMENT 

 

1. State the quality control that should be performed on blood 

  bank centrifuges. 

2. State the quality control checks that should be performed on  

     cell  washers. 

3. State how often refrigerator/freezer alarms should be checked. 

 

PERSONNEL 

 

1. List four techniques used by blood bank personnel that should 

  be checked periodically to insure standardized techniques are 

  being used. 

2. Describe the grading of agglutination of red cells that all 

  personnel should use. 

3. Describe the appearance of each graded reaction. 

 

TRANSFUSION REACTIONS 

 

GENERAL INFORMATION 

 

1. Define transfusion reaction. 

2. List two actions the nursing staff must take immediately upon 

  noticing a reaction. 

3. List the clerical information that must be checked by the 

  laboratory staff after the blood bank has been notified that a 

  reaction has occured. 

4. List the patient samples that must be used when investigating a 

  transfusion reaction. 

5. List the immediate tests which must be performed once a 

  reaction is noted. 

6. List the tests that must be performed if any of the immediate 

  tests are positive. 
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7. Review blood bank forms used for transfusion investigations. 

8. Investigate transfusion reactions to identify the cause of the 

  reaction. 

 

HEMOLYTIC TRANSFUSION REACTIONS 

 

1. List and describe the two types of hemolytic reactions that may 

  occur when there is a hemolytic transfusion reaction. 

2. Distinguish between an immediate and a delayed transfusion 

  reaction. 

3. List five antibodies that are most often implicated in delayed 

  transfusion reactions. 

4. State the most common cause of fatal transfusion reactions. 

 

FEBRILE REACTIONS 

 

1. Give the characteristics of a febrile reaction. 

2. Give the most common cause of febrile reactions. 

3. List the blood component(s) that should be given to a patient 

  with a history of febrile reactions. 

 

 

URTICARIAL REACTION 

 

1. Give the characteristics of an urticarial reaction. 

2. State the probable cause of urticarial reactions. 

 

 

ANAPHYLACTIC REACTION 

 

1. Describe the characteristics of an anaphylactic reaction to a  

      unit of blood. 

2. State the patients who most often have this type of reaction. 

3. State the action to be taken by the nursing staff when an 

  anaphylactic reaction occurs. 

4. State the blood components that are given to patients who have 

  had anaphylactic reactions. 

 

CIRCULATORY OVERLOAD 

 

1. Describe how circulatory overload can occur and what patients 

  are especially at risk. 

2. Describe the characteristics of circulatory overload. 

3. List the blood components that should be transfused to high 

risk patients to reduce the risk of circulatory overload. 
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4. State how the transfusion procedure may be modified for this 

  type of patient. 

 

BACTERIAL ENDOTOXEMIA/SEPSIS 

 

1. List bacteria that can grow at refrigerator temperatures and may 

  cause toxemia or sepsis in patients who are being transfused. 

2. Give the characteristics of toxemia or sepsis. 

3. List three ways transfusion of bacterially contaminated blood 

  can be prevented or reduced. 

 

GRAFT VERSUS HOST DISEASE 

 

1. Describe Graft versus Host Disease and its most common  

      cause. 

2. Describe how Graft versus Host Disease can be prevented. 

 

Psychomotor Objectives:  

 

1. Demonstrate competence in processing blood. 

2. Perform all components of the crossmatch. 

3. Perform antibody identification. 

4. Perform Rh Immune Globulin Screening. 

5. Perform quality control procedures.  

6. Demonstrate competency in identifying patients. 

7. Perform clerical procedures in blood bank. 

8. Interpret panel cell reactions to identify unknown antibodies. 

 

Affective Objectives: 

 

1. Demonstrate ability to organize work so that it is completed in 

a  reasonable amount of time. 

2. Demonstrate proficiency in following and retaining oral and 

  written directions on a continuing basis. 

3. Present a neat, clean, well groomed and professional image in 

  accordance with the dress code guidelines of the MLT  

  Handbook and hospital to which the student is assigned. 

4. Demonstrate punctuality, attendance, and responsibility by 

  properly notifying the clinical instructor, education 

     coordinator, and appropriate College instructor when going to  

     be late or absent. 

5. Demonstrate legibility, completeness, and accuracy of all 

  written communications. 

6.  Demonstrate the ability to get along with other students,  

  instructors, clinical personnel, and patients of varied  
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  socioeconomic, racial, and ethnic backgrounds by consistently 

  maintaining good relationships, cooperating with others, and 

  adjusting to different personalities.  

7. Accept constructive criticism by listening to and evaluating 

  feedback about yourself and activities without becoming 

  defensive or excessively embarrassed. 

8. Demonstrate ability to perform required duties with accuracy 

  under stressful conditions by demonstrating poise and control 

  when under pressure. 

9. Demonstrate initiative by seeking additional responsibilities 

  when you are through with assigned work. 

10. Show respect for patient's rights and needs by being cautious 

  about reporting patient results only to those directly  

      responsible for patient care. 

11. Demonstrate adaptability by readily adjusting to organization 

  changes such as schedule changes, workload changes, etc., 

  without complaining and becoming overly anxious. 

12. Demonstrate professional motivation by seeking additional 

  reading assignments, asking questions, and attending non-

  required seminars and lectures. 
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SYLLABUS  ADDENDUM 

 

COURSE TITLE: Clinical Blood Bank 

COURSE NUMBER: MLT 270, 251, 251 

INSTRUCTORS: E. Romani, & R. Davis                 

Students are expected to bring to class:          

1.  Review Cards/Handout: Transfusion Therapy/Questions 

2.  Objectives for unit 

3.  Text and Class notes from first year course 

5.  Ciulla: Success! In Clinical Laboratory Science (CLS):  Outline 

review and review questions 

Additional assignments/ information 

1.  Review Component therapy; Review Quiz included in packet. 

2. Note: Blood Bank Case Studies are on-line; due last day.       

 

COURSE CALENDAR 

WEEK  DAYS          TOPICS  

              

1  MON                                  Transfusion Service Donors  

                                                 Storage/Transport of Blood  

                                         Transfusion Therapy     

                                          Genetics and Immunology Review

         

  FRI  Test 1 

 

2  MON The ABO Blood Group System 

     The Rh Blood Group System 

     Other Blood Group Systems 

   

  FRI   Test 2 

 

3  MON AHG Test, Antibody Detection 

     and Identification, Compatibility 

     Testing 

 

  FRI   Test 3  

 

4  MON HDN, Quality Assurance, and

     Transfusion Reactions 

   

  FRI   Test 4 

     Computer Reviews 

5  MON Computer Reviews 

     Review for exam 

  FRI   Blood Bank Final Ex 
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COMPETENCY II:  Master procedures in clinical chemistry.  

 

Cognitive Objectives:  

  

GENERAL LABORATORY PRINCIPLES 

 

 1. Describe the use of types I, II, and III reagent grade water. 

2. Define these terms used in clinical chemistry: primary  

  standards, secondary standards, standard reference material, 

  calibrators, controls, and dessicant. 

3. Describe the properties of four types of glassware and two 

types of plastic ware used in the laboratory.    

4. List for volumetric pipets, serological, and  Mohr pipets: 

   A. other names (if applicable)   D. use 

   B. purpose                E. accuracy 

   C. appearance 

5. Describe the proper procedure for mixing acid and water. 

 6. Define oxidation and a reduction. 

7. Describe the appearance and use of handheld and automated 

  air displacement pipets. 

8. Define the following terms as they relate to pipets: To contain 

  (TC), To deliver (TD), blow out, and tolerance. 

9. Describe the operation and maintenance of centrifuges and 

  balances in the clinical chemistry laboratory. 

 

SOURCES AND CONTROL OF PREANALYTICAL 

ERROR (SPECIMEN COLLECTION) 

 

1. Differentiate serum and plasma. 

2. Indicate the pre-analytical variations that affect blood  

      Chemistry results. 

3. List five blood collection technique errors that affect blood 

  chemistry test results. 

4. List the most important analytes that are sensitive to light. 

5. Describe conditions for blood gas transport to the laboratory. 

6. Describe Sample processing for the chemistry department. 

7. List the reason serum or plasma must be separated from cells 

  promptly. 

8. List the method of preserving specimens from evaporation and 

  bacterial contamination. 

9. Describe sample storage for the chemistry department. 

10.  List analytes affected by hemolysis,  and whether results are 

        increased or decreased. 
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LABORATORY SAFETY 

 

1. Describe personal safety, including personal protective  

  equipment, necessary for the laboratory. 

2. Describe fire prevention, housekeeping, and emergency  

  procedures in the chemistry lab. 

3. Describe waste collection in the laboratory. 

4. Indicate the correct usage of laboratory safety equipment 

  including fume hoods, chemical storage cabinets, refrigerators, 

  safety showers, fire extinguishers, fire blankets, chemical spill 

  clean-up kits. 

5. Indicate the standard procedures for chemical safety including 

  labeling information, flammability, storage, and handling of 

  chemicals according to information in MSD sheets. 

6. List OSHA regulations for blood borne pathogens as they  

      relate to the laboratory. 

7.  Differentiate between the terms combustible and flammable. 

 

QUALITY ASSESSMENT 

 

1. Define: 

   A. accuracy  C.  reliability 

   B. precision      D.  standard deviation 

2. Calculate standard deviation (SD) and list the meaning of each 

  symbol in the formula. 

3. Calculate coefficient of variation (CV), and +/-2 range. 

4. Define these terms as they relate to quality assessment:  

      systemic errors, random error, preanalytical variables,  

      analytical variables, postanalytical variables, linearity check,  

      reference ranges, turnaround-time, preventive maintenance. 

5. Describe different types of controls and indicate their role in  

     the assessment of internal quality control. 

6. Define the following terms as they relate to Levey Jennings 

  quality control charts: 

   A.  trend  C.  confidence limits 

   B.  shift 

7. Use the Westgard Rules to evaluate control data. 

8. Define these terms as they relate to data evaluation procedures: 

  absurd values and delta checks. 

9. Describe how each of these components are used to assess 

  external quality control: 

   A. Proficiency testing   

    B.  SDI    

10. Indicate the limitations of an external quality control program 
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LAB MATH 

 

1. Perform temperature conversion problems.  (Celsius to  

  Farenheit and Farenheit to Celsius). 

2. Calculate ratio problems. 

3. Calculate problems dealing with different types of dilutions. 

4.   Calculate problems dealing with percent solutions.    

5.   Calculate problems dealing with molar solution preparation. 

6.   Calculate problems dealing with normal solution preparation.

 7.  Describe the parts of a solution. 

8. Define these terms as they relate to solutions: saturated,  

  miscible, and immiscible. 

9. Define %W/V, % W/W, and % V/V, molarity, and normality 

10. Calculate the sample problems in Ciulla under lab calculations. 

11. View computer disk, "Laboratory Mathematics." 

 

INSTRUMENTATION 

 

1. Describe the basic principle of spectrophotometry. 

2. Define the terms light, wavelength, and color. 

3. State Beer's law and calculate unknown results when read on a 

  spectrophotometer utilizing Beer's law. 

4. State the relationship between % transmission (%T), optical 

  density  (OD), and absorbance. 

5. State the wavelength range for UV and Visible portions of the 

  magnetic spectrum. 

6. List the purpose of each of the basic components of a  

  spectrophotometer to include different light sources,  

  monochromators,cuvette/sample cells,  photodetectors, and 

  readout devices.  

7. Indicate when wavelength calibration, stray light check, and 

  linearity check of the spectrophotometer are required and 

  describe the process for these checks. 

8. Define the terms blank and bandpass as they relate to  

  spectrophotometry. 

9. Describe reflectance spectrophotometry. 

10. Describe the principle of atomic absorption spectrophotometry. 

11. Indicate the type of light source used in Atomic Absorption 

  Spectrophotmetry. 

12. State the principle of turbidimetry.  

13. State  the principle of fluorometry, basic components, clinical 

  application, and sources of error for fluorometry,  

      nephelometry, chemiluminescence, and scintillation counting. 

14. Define the term voltammetry, amperometry, and potentiometry 
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  as they relate to electrochemistry. 

15. State the principle of ion selective electrodes and the 

preventive maintenance required to produce reliable results. 

16. List the electrolytes measured by this technology in the clinical 

  laboratory. 

17. Define coulometry and state which anion can be measured by 

  coulometric titration with silver ions. 

18. State the principle of the ion selective electrodes used to assay 

  pH, pCO2, and pO2. 

19. Define the term chromatography, state the type of substances  

      that be analyzed by gas chromatography. 

20. Define Mass Spectrometry and indicate the clinical use of Gas 

  Chromatography/Mass Spectrometry analysis.  

21. Describe the six steps accomplished by robotics and fluidics in 

  automation to replicate tasks in manual procedures.   

22.  Define the following terms related to automation: 

   A. discrete  C.  random access 

   B.  batch mode  D. centrifugal analysis 

23.  Describe the principle of  the operation of glucometers used in  

      point of care testing (POCT). 

 

PROTEINS AND TUMOR MARKERS 

 

1.   List the functions of proteins. 

2.   Describe the structure of proteins and list the component that 

  distinguishes proteins from carbohydrates and lipids. 

 

3.   Define: 

   A.  amino acid          D.  peptide group 

   C.  amine group   E. amphoteric 

   B.  carboxyl group  F. zwitterion  

4. List the nitrogen reference method for protein tests. 

5.   List three properties which contribute to the migration rate of 

  proteins. 

6. List the following information about protein electrophoresis:

   A.principle 

   B. media most frequently used for separation 

   C. type and pH of buffer used 

   D. three stains used for gel and acetate separation 

   E. methods currently used to measure (quantitate) amounts of 

    protein 

   F. the electrode proteins migrate toward at pH 8.6 

   G. net charge of proteins at pH 8.6 

   H. pattern of migration from fastest to slowest 

   I. the instrument used to quantitate the bands 
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7. List the reference ranges for Total Protein, Albumin, and Total 

  Globulin Alpha-1, Alpha-2, Beta, and Gamma Globulins. 

8.   State the abnormal proteins seen on electrophoresis with 

  cellulose acetate for each of the following conditions: 

   A. acute inflammation  E. active cirrhosis 

   B. viral hepatitis  F. nephrotic syndrome

   C. a-1-antitrypsin deficiency       

   D.  monoclonal gammopathy (multiple myeloma) 

9. Interpret migration patterns which might be seen on cellulose 

  acetate with each of the following conditions listed in #9. 

10. List the specific property of Bence Jones protein and the 

clinical condition in which it is found. 

11. List the following information about the Biuret Reaction for 

  protein: 

   A. principle  C. color produced 

   B.  reagents and functions   D.  substances causing false 

       elevations 

12. Describe the principle of the dye-binding methods of 

measuring albumin and causes of falsely elevated and falsely 

decreased values. 

13. Define: 

   A. glycoprotein 

   B.  cryoglobulin       

14. List the two main plasma proteins, the different globulin 

  fractions, and where each is produced. 

15. List the proteins included in each these bands obtained on 

  electrophoresis: albumin, alpha 1, alpha 2, beta, and gamma 

  globulin: 

16. Calculate the A/G ratio, indicate the normal ratio, and list  

      conditions in which the ratio is reversed.  

17. Indicate the type sample used and describe the test methods for 

  assessing protein in urine. 

18. Indicate the clinical significance of proteinuria. 

19. Indicate where CSF is formed, test methods used to assay CSF 

  protein, the reference range, and clinical significance of an 

  increased or decreased CSF protein. 

20. Give the clinical significance of the following tumor markers: 

       A.  B-HCG and alpha-1-fetoprotein       D.  CA19-9 

       B.  CEA                                                  E.  CA15-3 

       C.  PSA                                                   F.  CA12-5 

 

NONPROTEIN NITROGEN (NPN) 

1. List the NPN compounds and the clinical significance of each.   

2. List the NPN compound which is found in the greatest  

  concentration in serum. 
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3. Indicate the best NPN test to assess kidney function. 

4. Differentiate between azotemia and uremia.  

5. List the ratio of BUN:Creatinine ratio in disease. 

6.   List reference ranges of BUN, creatinine, uric acid, and  

  ammonia. 

7.   List causes for increased and decreased urea levels. 

8.   Define urea, indicate how it is formed, excreted, and the  

     Amount found in urine.         

9.   List for the urease method of measuring BUN: 

   A.  product measured 

   B.  specificity 

   C.  reagents and catalyst in Berthelot enzymatic reactions 

   D.  end-product color in Berthelot reaction 

10. List for the diacetyl monoxime(Fearon reaction): 

   A.  reagents       

   B.  catalyst 

   C.  final color produced and what causes this color 

11. Differentiate creatine from creatinine. 

12. Describe the Jaffe method and enzyme method of measuring 

  serum creatinine. 

13. List clinical conditions in which increased levels of uric acid  

      are seen 

14. Describe the Carraway and Uricase methods for uric acid  

      assay. 

15. List the following information about the Blood Ammonia test: 

   A. test principle 

   B. lab findings in Reye's syndrome 

   C. sample collection and handling 

16. Calculate the creatinine clearance using the formula when 

  patient data is given and list reference values for creatinine 

  clearance for both males and females. 

17. Interpret results of creatinine clearance tests relating them to 

  cause and clinical significance. 

18. For creatinine clearance tests, state the formula for correction  

      for body surface area. 

19. State the clinical significance of the creatinine clearance test. 

20. Describe methods of measuring tubular function. 

21. State in writing the principle for ammonia measurement and 

  give the reference range.  

 

CARBOHYDRATES 

1. Describe normal carbohydrate digestion, absorption, and 

  metabolism in the body. 

2. List the hormones that affect blood glucose levels and indicate 

  how the glucose level is affected. 
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3.   Define renal threshold and indicate the glucose renal threshold 

  level. 

4.   Differentiate between type I and type II Diabetes mellitus. 

5. Describe gestational diabetes. 

6. Describe fasting glucose, 2-hour glucose, and random glucose 

  results in normal individuals, hyperglycemia, and  

  hypoglycemia.  

7.   Describe the principle, clinical significance, and list reference 

  values for the glycated hemoglobin  test (Hgb A1c). 

8.    Describe the fructosamine test used to monitor the glucose 

  level of hyperglycemics. 

9.   Describe the glucose oxidase and hexokinase, methods of 

  measuring glucose listing main reagents, advantages, and 

  sources of error. 

10. List the reference range for glucose. 

11.  List the instructions given to patients for the glucose tolerance 

  test when diabetes or gestational diabetes is suspected. 

12. Indicate the clinical significance of measuring glucose in CSF, 

  give the reference range and percentage CSF glucose is of 

  serum glucose levels. 

 

LIPIDS 

 

1. Define lipid. 

2. Describe the specimen collection requirements for lipid 

studies. 

3.   List the component which causes turbidity in the serum of a 

  non-fasting  patient sample. 

4.   Describe normal digestion, absorption, and metabolism of 

lipids in the body. 

5.   Indicate why it is recommended that a patient sit for at least 5 

  minutes before a sample is taken for cholesterol measurement. 

6. List the composition of triglycerides; state the part of the  

      triglyceride molecule usually measured to assess the  

      triglycerides level. 

7.   Differentiate endogenous from exogenous triglycerides. 

8.  List the four fat-soluble vitamins. 

9.   State in writing the principle of the reference method to assay 

  total cholesterol. 

10. Describe the 4-Step enzymatic cholesterol method. 

11. State the clinical significance of HDL cholesterol testing. 

12. List the precipitating agents used for HDL cholesterol testing.   

13. Calculate (LDL) cholesterol when given the triglyceride level, 

  HDL cholesterol and total cholesterol levels. 

14. List the desirable, borderline, and at risk test results for total 
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  cholesterol, HDL cholesterol, LDL cholesterol, and  

  triglycerides. 

15. Define lipoproteins listing their function and where they are 

  produced. 

16. Indicate how lipids are transported in the bloodstream 

  

17. Describe the four-step enzymatic method used to assay  

  triglyceride. 

18. Interpret abnormal lipid and lipoprotein test results as to cause 

  and clinical significance 

19. List the lipoprotein fraction when increased is associated with 

  atherosclerosis. 

20. List the lipoprotein which is helpful in removing excess 

  cholesterol from the blood. 

21. Indicate the significance of the L/S ratio in amniotic fluid 

 

LIVER FUNCTION AND HEME DEGRADATION 

 

1. List the functions of the liver. 

2.  Describe the process of hemoglobin breakdown from the time 

  red blood cells degrade until urobilinogen is excreted from the 

  body.  

3. Indicate the special precaution necessary when collecting a 

  blood sample for bilirubin analysis. 

4. Name two types of bilirubin and indicate which is water  

      soluble and water insoluble. 

5. List the following information about the Jendrassik-Grof 

  method of measuring bilirubin: 

   A. main reagent 

   B. end-product produced and color 

   C. how total bilirubin, conjugated and unconjugated are 

    measured 

   D. main interfering substance 

   E. reference range 

6.   Describe the method used to measure bilirubin in the 

newborns. 

7.   Indicate the clinically significant conditions associated with 

  prehepatic, hepatic, and posthepatic jaundice. 

8.   Define these terms as they relate to liver function: Jaundice, 

  kernicterus, and hypercarotenemia. 

9. Describe Reye’s syndrome to include the the associated drug 

  and conditions  under which symptoms are seen. 

10. Describe the specimen collection, handling and storage of 

  specimens for ammonia analysi 
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ENZYMES  

 

1. Define the following terms: 

   A. enzyme  H.  competitive inhibitor 

   B. catalyst  I.   noncompetitive inhibitor

   C. zymogen (proenzyme)  J.   uncompetitive inhibitor

    D. apoenzyme         K.  isoenzyme 

   E. coenzyme  L.  metalloenzyme 

   F. activator  M. substrate 

   G. inhibitor   N. enzyme-substrate  

                                                                  complex 

2. Describe the factors that influence enzyme reactions to include 

  substrate concentration, enzyme concentration, pH, and  

  temperature. 

3. List the class and abbreviation for each of the major enzymes 

of  diagnostic importance. 

4.   Differentiate the two methods of measuring enzyme activity 

and the wavelength generally used to measure enzyme activity 

when NADH and NAD are used as coenzymes. 

5.   Define the unit of measurement used for reporting enzyme 

  activity. 

The enzymes of diagnostic importance include: 

   A. lactate dehydrogenase  G. acid phosphatase  

   B. creatine kinase  H. alkaline phosphatase 

   C. alanine aminotransferase I.  lipase                

   D. aspirate aminotransferase J. amylase 

   E. gamma-glutamyl transferase   K. cholinesterase 

       

6.   List the following information for each major enzymes (see  

      above) of diagnostic importance listed below: 

   A. type of reaction catalyzed and endproducts  produced

   B. highest tissue source(s) 

   C. clinical significance 

   D. specimen collection requirements 

   E. principle of most common methods of measurement 

   F. interferences/sources of error 

   G. reference ranges and units 

   

8. List the following information for each of the isoenzymes of 

  diagnostic importance listed below: 

   A. subunits and phenotypes 

   B.  tissue distribution 

   C.  clinical significance 

 

 8. Indicate the order the CK (and CK-MB), myoglobin, and  
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      troponin following a myocardial infarction, the peak activity  

      (in hours), and the length of time (in hours) for each to return  

      to normal. 

9. List the enzyme and/or  isoenzyme patterns that would be 

  increased in the following conditions: 

   A. muscle disease  C. bone disease 

   B. liver disease  D. acute pancreatitis 

10. List the markers currently used to diagnose cardiac function 

  (MI) and indicate the peak activity and length of time required 

  for each to return to normal.  

 

HORMONES 

1. Indicate the function of thyroid hormones. 

2. Describe the feedback mechanism for hormones to include the 

  hypothalamus, pituitary, and specific endocrine gland. 

3. List two thyroid hormones, including all names, the relative 

  percentage of each in the plasma, the one which makes up the 

  greatest concentration in plasma, and the most biologically 

  active form. 

4. List the protein that bind T3 and T4  to transport to them to 

  tissues and the relative percentages of each in the plasma. 

5. Describe the principle of measurement and reference range for 

   T4.  

6. Describe the principle of measurement and reference range for 

   T3. 

7. Indicate how thyroid test results are used to differentiate 

  between primary and secondary hypothyroidism and  

  hyperthyroidism to include T3, T4, THBR, FTI, free T4, and 

  TSH levels.(see review cards) 

8. Indicate the lab findings in Grave’s disease and Hashimoto’s 

  Thyroiditis. 

9. List the method used to assay TSH. 

10. Indicate the parent molecule for the steroid hormones to  

      include estrogens, androgens, testosterone and adrenocortical  

      hormones. 

11. Identify the three sex hormones and the functions of each and 

  the glands from which they are derived. 

12. Indicate the metabolites of the androgens and progesterone. 

13. Indicate the clinical significance of the BNP test. 

14. Indicate the clinical significance of measuring 5HIAA level in 

   24 hour urine. 

15. List the three major estrogens noting the estrogen present in the 

  greatest concentration during pregnancy, the greatest  

  concentration in urine, and the one with the greatest biologic 

  activity. 
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16.  List the most clinically significant glucocorticoid, its function, 

  and the gland from which it is secreted. 

17. List the most clinically significant mineralocorticoid, its 

  function, and the gland from which it is secreted. 

18. Indicate the appropriate times to collect samples for cortisol 

  analysis to observe the diurnal variation. 

19. List the catecholamines, the gland that produces them and the 

  amino acid from which they are derived. 

20. List the hormones secreted from the pancreas, which cells 

  produce them and the clinical significance of increased or 

  decreased levels. 

21. Define pheochromocytoma and neuroblastoma listing the 

  metabolites measured in the urine for each condition. 

22. Indicate the subunit of HCG detected in the EIA serum or urine 

  procedure for pregnancy. 

23. Indicate some causes for false positive results on pregnancy 

  tests. 

24. List the hormone produced in the parathyroid gland and its 

  function. 

25. Indicate the gland that produces FSH, LH, and GH and list the 

  function of each of these hormones.  

26. List the hormone that elevates in Zollinger-Ellison Syndrome.  

 

MINERALS 

1. List the body site where most of the calcium (Ca) and  

  phosphorus (P) are found.  

2. List the functions of Ca and P in the body. 

3. Describe the relationship between calcium and phosphorus. 

4.   Indicate which form of calcium is physiologically active. 

5.   Indicate the hormones and vitamin that regulate serum calcium 

  and phosphorus levels. 

6.   Describe three test methods used to assay serum calcium levels 

  to include atomic absorption, ion selective electrodes, and 

  colorimetric methods (include the reference range). 

7. Discuss the clinical significance of hypercalcemia and  

  hypocalcemia. 

8. Discuss the clinical significance of hyperphosphatemia and 

  hypophosphatemia. 

9. List the following for phosphorus measurement: 

   A.  reagent 

   B. end product 

   C. reference range 

10. List the function of magnesium in the body. 

11. Discuss the clinical significance of hypermagnesemia and 

  hypomagnesemia. 
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12. Describe the colorimetric method of measuring magnesium in 

  serum and the atomic absorption spectrophotometry procedure. 

13. Indicate the clinical significance of a deficiency of calcium or 

  magnesium. 

14. Describe the absorption, transport, and storage of iron. 

15. List the functions of ferritin, hemosiderin, and transferrin. 

16. List whether iron levels would be expected to be increased or 

  decreased in the following conditions:    

   A. Hemolytic Anemia   D.  Iron Deficiency Anemia

   B. Primary Hemachromatosis  E.  Pregnancy 

   C. B-Thalessemia  F.  Chronic Iron Deficiency 

17. List reference values for serum iron in males and females. 

18. Indicate the time of day specimens for iron analysis should be 

  collected. 

19. List the main reagent which is usually used to colorimetrically 

  measure iron. 

20. Define and list reference ranges for total iron binding capacity  

  (TIBC). 

21. List whether TIBC levels would be increased or decreased in 

  the following conditions:   

   A. Hemolytic anemia  D. Iron Deficiency Anemia 

   B. Primary Hemachromatosis E. Pregnancy 

   C. B-Thalessemia  F. Chronic Iron Deficiency 

22. Name two conditions in which the free erythrocyte  

  protoporphyrin (FEP) is increased. 

 

ELECTROLYTES AND WATER BALANCE 

 

1. Define these terms as they relate to osmolality: osmosis, 

  osmolality, osmometry, osmolal gap. 

2. Calculate the osmolal gap when given the glucose and BUN 

  values. 

3. Indicate the purpose of measuring the serum and urine  

  osmolality. 

4. State the principle of freezing point depression, vapor point 

  depression, and colloid osmotic pressure osmometers.  

5. Indicate the units of measure used for osmolality and give the 

  reference range for serum and urine. 

6. List the primary extracellular and intracellular cations and 

  indicate the function(s) of each. 

7. List the hormone which effects reabsorption of sodium (Na) in 

  the tubules and describe extra cellular fluid/electrolyte balance 

  when there is decreased or increased secretion of this hormone. 

8. Define hypernatremia, hyponatremia, hyperkalemia,   

  hypokalemia, hyperchloremia and hypochloremia and indicate 
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  conditions associated with each of these. 

9. Describe why serum must be separated quickly from cells after 

  blood is collected for electrolyte analysis. 

10. Describe the principle of potentiometry used in the ion 

selectiveelectrode procedure.  

11. List the antibiotic in the ISE used to measure  K+. 

12. Calculate the anion gap (AG), state the reference range, and list 

  the cause of increased and decreased anion gaps. 

13. Indicate the reference ranges for Na+, K+, Cl-, and CO2/HCO3
-
 

14. Describe the principle of the coulometric-amperometric  

  (chloridometer) method of measuring Cl. 

15. List the electrode used to measure chloride by ion selective 

  electrode (ISE). 

16. List the composition of the reference electrode (calomel) which 

  is used to measure Cl by ISE. 

17. List the clinical significance of an abnormal sweat test. 

18. List electrolytes which are elevated in cystic fibrosis. 

19. Describe the pilocarpine iontophoresis sweat test. 

20. Interpret Na and Cl values seen in sweat test results. 

21. Indicate the function of bicarbonate ions. 

22. Indicate critical values for each electrolyte.   

 

ACID-BASE BALANCE 

1. Differentiate an acid from a base.  

2. Define a buffer and describe how a buffer system is formed. 

3. List the buffering systems of the body.  List the system which 

  contributes the most buffering of whole blood (see Ciulla). 

4. Indicate how the respiratory system and urinary system 

function to maintain acid-base balance in the body.   

5. List the definition and normal blood values for each of the 

  following parameters: 

   A.  pH  D. Total CO2 

   B.  pCO2  F. pO2 

   C.  HCO3         

6. Describe the changes that occur when blood collected for 

blood gases is exposed to air. 

7. Describe the types of blood samples and collection techniques 

  required for blood gases and pH. 

8. List the anticoagulant used to collect blood for blood gas 

  studies. 

9. Describe the changes that occur in blood gas samples if  

  allowed to stand at room temperature after collection.  

10. Describe the ion selective electrodes used to measure pH, 

  pCO2, and pO2. 
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11. Recognize the correct formula for the Henderson Hasselbach 

  equation. 

12. Indicate the primary cause, lab findings, compensatory  

  mechanism and most common causes of each of these acid- 

      base imbalances: 

   A. Respiratory Acidosis  C. metabolic Acidosis 

        B. Respiratory Alkalosis  D. Metabolic Alkalosis 

13. Interpret blood gas results indicating the type of imbalance and 

  degree of compensation. 

14. List the compound in the blood which constitutes the majority 

  of dissolved CO2. 

15. Describe how each of the following conditions will affect acid-

  base balance: 

   A. chronic pulmonary disease D. diabetes 

   B.  vomiting  E.  renal failure 

   C.  diarrhea  F.  salicylate poisoning 

16. Complete the computer disk "ABGs" on acid-base balance 

  and disturbances. 

 

 

THERAPEUTIC DRUG MONITORING AND 

TOXICOLOGY 

1. State the definition and purpose of therapeutic drug 

monitoring. 

 2. Indicate the routes of administration of drugs. 

3. Explain the factors affecting drug absorption, distribution, 

  metabolism and excretion. 

4. Indicate why it is necessary to measure the free drug level. 

5. Describe the general principles of pharmacokinetics to include  

  the concept of half-life, steady-state concentration, and  

  therapeutic concentration of drugs. 

6. Compare peak and trough drug measurements. 

7. State the p[roper timing of sample collection for various drug 

  measurements. 

8. List drugs in the following classes which are therapeutically 

  monitored: 

   A. cardiovascular drugs  D. Psychoactive drugs  

   B. Antibiotics  E. Bronchodilators 

   C. Anticonvulsant drugs   F. Immunosuppressive drugs 

9. Name the drugs for which active metabolites should be  

  monitored. 

10. List the immunoassay procedures for therapeutic drug  

  monitoring 

11. Define the term toxicology, state the reasons for exposure and 

  the routes of exposure, 
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12. Compare acute and chronic exposure. 

13. Differentiate between screening and confirmatory test  

  methodologies. 

14. Describe the basic principle of gas chromatography coupled 

  with mass spectrophotometry. 

15. Describe the toxic effect on the body and laboratory tests for 

the commonly identified drugs in the following categories:  

   A. alcohols  F. salicylates  

   B. Carbon monoxide  G. acetaminophen 

   C. Lead  H. Drugs of abuse 

   D. Mercury  E.  Pesticides 

16. Indicate the tests used for screening and confirmatory testing in 

  toxicology. 

 

MOLECULAR TECHNIQUES 

 

1. List the clinical applications of DNA Probes and Polymerase 

  Chain Testing (PCR), Nucleic Acid Testing (NAT).  

2. Briefly describe the principle of  the Western Blot, Southern  

      Blot, and Northern Blot techniques.  

 

COMPUTERS IN THE LABORATORY 

 

1. Compare and contrast Laboratory Information Systems,  

  Hospital Information Systems, and Patient Record Systems and 

  indicate how interface.  

 

Psychomotor Objectives: 

1. Process specimens. 

2. Perform quality control. 

3. Demonstrate competence in performing chemistry tests and 

  procedures. 

4. Evaluate unknown specimens in the chemistry department. 

 

Affective Objectives: 

 

1. Demonstrate ability to organize work so that it is completed in 

a  reasonable amount of time. 

2. Demonstrate proficiency in following and retaining oral and 

  written directions on a continuing basis. 

3. Present a neat, clean, well groomed and professional image in 

  accordance with the dress code guidelines of the MLT  

  Handbook and hospital to which the student is assigned. 

4. Demonstrate punctuality, attendance, and responsibility by 

  properly notifying the clinical instructor, education coordinator
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  and appropriate College instructor when going to be late or 

  absent. 

5. Demonstrate legibility, completeness, and accuracy of all 

  written communications. 

6. Demonstrate the ability to get along with other students, 

  instructors, clinical personnel, and patients of varied  

  socioeconomic, racial, and ethnic backgrounds by consistently 

  maintaining good relationships, cooperating with others, and 

  adjusting to different personalities. 

7. Accept constructive criticism by listening to and evaluating 

  feedback about yourself and activities without becoming 

  defensive or excessively embarrassed. 

8. Demonstrate ability to perform required duties with accuracy 

  under stressful conditions by demonstrating poise and control 

  when under pressure. 

9. Demonstrate initiative by seeking additional responsibilities 

  when through with assigned work. 

10. Show respect for patient's rights and needs by being cautious 

  about reporting patient results only to those directly responsibl

  for patient care. 

11. Demonstrate adaptability by readily adjusting to organization 

  changes schedule changes, workload changes, etc., without 

  complaining and becoming overly anxious. 

12. Demonstrate professional motivation by seeking additional 

  reading assignments, asking questions, and attending non-

  required seminars and lectures. 
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SYLLABUS  ADDENDUM 

 

COURSE TITLE: CLINICAL CHEMISTRY 

COURSE NUMBER: MLT 270, 251, 251 

INSTRUCTORS: E. Romani, & R. Davis                    

Students are expected to bring to class: 

1. Review Cards 

2. Objectives for each unit 

 3. Text/Class notes from first year course 

 4. Ciulla: Success! In CLS:  Outline review and review questions 

 

Additional assignments/ information: 

1.  Case Studies—paper/in packet.  Due end of rotation 

2.   Cuilla:  Success! In CLS Quizzez:  Online/timed 

3.   Lab Math Practice Problems:  Work those appropriate for 

each test; see instructor for help/answers 

 

COURSE CALENDAR: 

WEEK      DAYS        TOPIC              ASSIGNMENT 

  

  1    MON     General Information     Computer review: 

                    Quality Control            ―Laboratory  Math 

                   Specimen Collection      

                   Lab Math                                                                                   

                             Instrumentation 

 

          FRI  Test 1 

 

 2 MON    Proteins and Tumor Markers  

    Non-Protein Nitrogen    

   Carbohydrates        

   Lipids       

 

  FRI Test 2 

 

 3 MON  Heme Pigments           Med Training:      

   Enzymes                      Cardiac markers 

   Hormones                    Protein electrophoresis 

    

  FRI Test 3 
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 4 MON   Minerals View computer disk, 

    Electrolytes; Acid-base

                                                             Balance; ABGs 

   Instrumentation      

   Toxicology       

   Miscellaneous Tests       

 

   

       FRI    Test 4 

                                                                  View computer disk,

           Computer Reviews   

                                                                      "Basic Chemistry." 

 

           5 MON        Computer Reviews       View computer disk, 

         Advanced Chemistry

  

 

   FRI             Chemistry Exam 

 

 

CLINCAL CHEMISTRY 

CASE STUDY/REVIEWS 

 

INSTRUCTIONS 

 

1.  Ciulla: Success! In CLS; Chapter 12, ―Lab Calculations‖.   

p. 959-985. Complete review; work problems, then refer to 

calculations in answers/rationales section.  

Information incorporated on lab math test and final exam  

Work problems appropriate to each test. 

 

2. Cuilla:  Success! In CLS /Quizzes:  These 2 quizzes are on-

line and timed---you will need to let Mrs. Romani know in 

advance and in writing, the date you will take each quiz. Do not 

wait until the last week to take these. 

Note: Study the outline review information, review questions and 

information in the answers/rationales section.  Each quiz will have 

about 20 questions. 

 

           A.  Quiz 1: 

                   1.  Cuilla: Success! In CLS: Chapter 13, ―General  

                        Lab Principles and  Quality Assessment‖  

                   2. Outline Review:  p. 987-1001 

                   3.  Review Questions, p. 1069-1015 (#1-52) 
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           B.   Quiz 2: 

                   1. Ciulla: Success! In CLS:   

                   2. Chapter 13 ―Laboratory Safety‖  

                          a.  Outline Review p.1001-1008 

                          b.  Review Questions p.1015-1019 (#53-84) 

                   3. Chapter 16, ―Computers and Laboratory Information  

                       Systems‖ 

                           a. Outline Review  p. 1088-1095.   

                           b. Review Questions  p. 1096-1098 (#1-25) 

 

3.  Case Studies: hard copy included in packet; due last day of 

rotation. 
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COMPETENCY III:  Master procedures in hematology,  

coagulation, and body fluid analysis other     

than urinalysis. 

   

Cognitive Objectives:   

 

HEMOGLOBINS 

1. List the functions of hemoglobin and list the amount of  

  hemoglobin which can combine with oxygen. 

2. Outline the biosynthesis of heme including the major enzymes 

  involved, the major compounds formed, the area of the cell in 

  which these processes occur, and the type of iron incorporated 

  into the hemoglobin molecule.                       

3. Outline the degradation of hemoglobin from the time the RBC 

  is removed by the Reticuloendothelial (RE) System until the 

  final breakdown product is removed from the body. 

4. Describe the basic chemical configuration of the hemoglobin 

  molecule. 

5. List the following information about the hemoglobin  

  derivatives: hemoglobin pigments:  normal & abnormal - omit 

  methemoglobin and sulfhemoglobin). 

   A. the compound with which the heme is combined or the 

    change in the chemical state of the iron molecule 

   B.  the cause(s) 

6. Describe the basic structure of the three normal adult 

   hemoglobins (A1, A2, F)    . 

7. List the following information for the three most common 

  hemoglobinopathies (SS, SA, CC, CA, SC, Thalassemia major 

  [Cooley's anemia], and Thalassemia minor [Cooley's trait]): 

   A. cause/severity 

   B. special properties 

   C. characteristic RBC(s) or morphology on blood smear 

   D. tests used for screening/identification/diagnosis 

   E. genotype/phenotype for the heterozygous and homozygous 

    states and percentage of hemoglobins (Hgb) found in each  

8.   List the  best method for differentiating Hgb-SS from Hgb-AS. 

9. List the hemoglobin which migrates with S on electrophoresis 

at  pH 8.4 and the tests which can be used to differentiate the two 

  hemoglobins. 

10. List the following information for the dithionite (sickle cell) 

tests for hemoglobins: 

   A. principle  C. method of reading 

   B. main reagents  D. false positives/negatives 
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11. List the types and amounts of hemoglobin found in the  

       Newborn and why these amounts are seen. 

12. List the principle for each of the two main tests used to identify  

  Hgb F. 

13. List the abnormal hemoglobin which is incompatible with life. 

14. List the two main properties of Hgb F. 

15. List the following information about hemoglobin  

  electrophoresis: 

   A. description of the procedure 

   B. pH of buffer most commonly used 

   C. medium used for separation 

   D. net charge of Hgbs using this buffer 

   E. electrophoretic pattern of common hemoglobins from the 

    origin (cathode) to the anode 

16. Predict hemoglobin electrophoresis patterns for   

  hemoglobinopathies and thalassemia which would be seen on 

  hemoglobin electrophoresis. 

17. Interpret Hgb electrophoresis results relating them to cause and 

  clinical significance. 

18. List the method and pH used to separate Hgbs that migrate 

  together on cellulose acetate. 

19. List the following information about the cyanmethemoglobin 

  method of hemoglobin measurement: 

   A. reagents and main chemicals in reagent 

   B. precautions for use of the reagent 

   C. sources of error/resolution causing increased or decreased   

            results 

20. List the normal values for hemoglobin in males, females, and 

  newborns. 

21. Define haptoglobin and list its normal binding capacity, the 

  amount of hemoglobin it can combine with, and how it is 

  affected by hemolytic anemias and inflammation. 

22. Define myoglobin and list three methods for separation from 

  hemoglobin. 

23. List the clinical significance of performing hemoglobins and 

list conditions in which hemoglobin values will be increased and 

  decreased. 

24. Evaluate hemoglobin results to identify anemic conditions. 

 

HEMATOCRIT  

 

1. Define, list an alternate name, and abbreviation for the  

  hematocrit. 

2. List the four layers that may be seen in a spun hematocrit tube  

  from top to bottom and the components in each. 
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3. Describe the microhematocrit method including the following:

   A.specimen used 

   B. equipment needed 

   C. speed used for centrifugation 

   D. how the hematocrit is read 

   E. why test is performed in duplicate 

   F. sources of error causing increases and decreases 

4. Describe the expected relationship between the hemoglobin  

      and  hematocrit values. 

5. List the normal values for hematocrits in males, females, and 

  newborns. 

6. List the clinical significance of performing hematocrits and list 

  conditions in which the hematocrit will be increased and 

   decreased. 

7. Evaluate hematocrit results to identify anemic conditions. 

 

ERYTHROCYTE SEDIMENTATION RATES (ESR) 

 

1. Define ESR. 

2. List three main factors which affect sedimentation rates, 

   describe how changes in each will change the rate of  

  sedimentation. 

3. List the three stages seen in ESR and describe what happens in 

  each stage. 

4. List two methods for performing the ESR and identify the 

  method which is most frequently used. 

5. List for the Modified Westergren method: 

   A. specimen used 

   B.  specimen preparation for test 

   C.  normal values for males and females over and under 50 

    years of age 

6. The following conditions will affect the ESR, list whether the 

  condition will increase or decrease the ESR: 

   A. increased fibrinogen 

   B. increased albumin 

   C. increased rouleaux 

   D. increased anticoagulant 

   E. unclean tubes or increased hemolysis 

   F. partially clotted blood  

   G. old blood (unrefrigerated) 

   H. air bubbles 

   I. increased temperature 

   J. decreased temperature 

   K. alpha 2 globulins  

   L. tilting the tube 
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7. Describe the clinical significance of the ESR. 

8. Evaluate abnormal ESR test results. 

 

RED BLOOD CELLS (RBCs) 

 

1. Differentiate the terms isotonic, hypertonic, and hypotonic 

  and how they relate to RBC counting by instruments. 

2. Define erythropoiesis, erythropoietin, and anemia. 

3. List three causes of decreased RBC counts.    

4. List the normal values for RBC counts for males, females, 

  and newborns. 

 

 

MANUAL BLOOD CELL COUNTING 

 

WHITE BLOOD CELLS (WBCs) 

 

1. List two types of hemacytometers and describe the difference 

  and use of each. 

2. State the relative number of WBCs in relation to RBCs and 

  platelets in the blood. 

3. List the following information for WBC counts: 

   A. principle 

   B. two diluting fluids 

   C. usual dilution used 

   D. counting procedure (lines which are counted and omitted) 

   E. calculation using any dilution and any area of the  

    hemacytometer 

   F. units of measurement for reporting (conventional and 

    metric system units of conversion) 

   G. conversion of microliter (ul) to mililiter (ml) and microliter  

         (ul) to liter (L).  

   H. sources of error 

4. Differentiate leukocytosis, leukopenia, leukemia and  

  leukopoiesis. 

5. List five causes of leukocytosis and five causes of leukopenia. 

6. List the normal values for WBC counts; be able to calculate  

     absolute WBC counts 

7. Evaluate WBC counts to identify causes of abnormal test 

  results. 
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PLATELETS 

 

1. List the following information for direct platelet counts: 

   A. usual dilution used in the unopette system 

   B. diluting fluid used for unopette method 

   C. diluting fluid used for Rees-Ecker method 

   D. area of the counting chamber that is counted  

   E. calculation using any dilution and any area of the counting 

    chamber 

   F. method of reporting (conventional units and metric system 

    conversions) 

   G. sources of error 

2. Calculate platelet estimates (indirect platelet counts) from a 

  blood smear. 

3. List the normal values for platelet counts. 

4. Evaluate normal and abnormal platelet counts to identify  

      causes of abnormal results. 

5.   Describe how platelet abnormalities caused by EDTA are  

      corrected. 

 

EOSINOPHILS 

  

1. Describe how an indirect eosinophil count is performed.   

2. List three common causes of  eosinopenia and two common 

      causes of  eosinophilia. 

3. List the normal values for absolute eosinophil counts. 

 

INSTRUMENTATION 

 

1. Describe the impedance principle for particle counting and list 

  the types of instruments which employ this principle. 

2.   Describe the principle of radio frequency for particle counting 

  and list the types of instruments which employ this principle. 

3.   Describe the principle of light scatter (forward and side) for  

      particle counting and cell differentiation and list the types of 

      instruments which employ this principle. 

4.   Describe the laser optical system for differentiating 

(classifying) WBC types and list types of instruments employing 

this technology. 

5.    Describe the Coulter-Beckman patented VCS technology. 

6. Differentiate/interpret normal and abnormal histograms and  

      scatterplots/scattergrams of WBCs, RBCs and platelets (See  

      instrumentation packet from class notes) 
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7.   Describe how the following sources of error will affect  

  complete blood count (CBC) parameters when counts are 

  performed on automated instruments, how they are suspected 

      and confirmed, and the method used to correct the error in    

      each: 

   A. high WBC counts (platelet clumps, giant platelets, platelet  

            sateliitism, and  nRBCs 

   B. fragile white cells 

   C. lipemia and icteria  

   D. hemolysis 

   E. cold agglutinins 

   F. high glucose 

       G. resistant RBCs (Hb S and C) 

       i. Low platelet counts  

8. Estimate a white count from a blood smear. 

9. Calculate corrected white cell counts when nucleated reds are 

  seen on a blood smear and tell why this is necessary. 

10.   Review the effects of changes in EDTA blood when analysis  

       is delayed (3-4 hrs. or more and specimen is kept at room  

      temperature rather than refrigerating it). (See review card)   

11. Interpret normal and abnormal histograms and scattergrams 

     (scatterplots). 

 

DIFFERENTIAL SMEAR/STAINS 

1.   Describe the characteristics of a well made peripheral blood  

      smear, and causes of an unacceptable smear. 

2.   Study review cards, p. 267-269, ―Troubleshooting the  

     Wright’s-Stained Blood smear for problems and possible  

      causes, along with resolution of problems, for both smear  

      preparation and staining problems. 

3.   List the components of Wright’s/Wright’s-Geimsa stains. 

4. List the uses of Wright’s/Wright’s-Gieimsa stains 

5. List the fixative that is used for Wright's stain. 

6. List the pH range of the buffer that is used for Wright's stain. 

7. Describe the appearance of a Wright's stained smear that is too 

  acidic and what can be done to correct the problem. 

8. Describe the appearance of a Wright's stained smear that is too 

  alkaline and what can be done to correct the problem. 

 

EXAMINATION OF THE PERIPHERAL SMEAR 

 

1. Describe the area of the smear used to evaluate the blood 

smear. 

2. Describe the procedure for estimating a WBC count on high 

  power. 
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3. Describe how a WBC differential is performed. 

4. Describe how a platelet estimate (indirect platelet count) is 

  performed on a blood smear. 

5. List the following about the WBC nuclear characteristics: 

   A. definition of DNA 

   B. color of DNA on Wright’s stains 

   C. definition of euchromatin, heterochromatin          

             (parachromatin) and nucleoli. 

6. List the following about the cytoplasmic characteristics of 

  WBCs: 

   A. contents in unstained areas of cytoplasm 

   B. location and function of the Golgi apparatus 

   C. age of cell with a prominent Golgi apparatus 

   D. substances which cause cytoplasm to stain blue 

7. Describe the size, nuclear characteristics, and cytoplasmic 

  characteristics of the cells in the maturation series of  

  granulocytes and lymphocytes. 

8. Identify the cells in the maturation series of granulocytes on 

   35mm slides or on blood smears. 

9. Identify the six normal WBCs seen on a blood smear and list  

      the  lifespan of each. 

10. Describe the size, nuclear characteristics, and cytoplasmic 

  characteristics of a monocyte. 

11. Differentiate myeloblasts, lymphoblasts, and rubriblasts. 

12. Describe the following WBC abnormalities listing the cause of 

  each condition, findings on the blood smear, and clinical  

  symptoms resulting (if applicable):  Be able to identify each of 

  these abnormalities on 35 mm slides or blood smears. 

   A. Pelger-Huet anomaly 

   B. Dohle bodies 

   C. Chediak-Higashi anomaly 

   D. Alder-Reilly anomaly 

   E. Chronic granulomatous disease (CGD) 

   F. Toxic granulation 

    G. Hypersegmented neutrophil 

   H. Necrobiotic (pyknotic) PMN 

     I. Smudge (basket) cells 

     J. Auer bodies 

   K. Reactive lymphs 

   L. May Hegglin 

13. List the following information about increased granulocytes on 

  a differential: 

   A. absolute count considered increased 

   B. general causes 

   C. counts consistent with inflammation 
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   D. counts consistent with leukemoid reactions 

   E. counts consistent with chronic myelocytico leukemia  

            (CML) 

14. Differentiate acute granulocytosis from chronic granulocytosis. 

15. Define "left shift" and conditions in which it is seen. 

16. Describe the blood picture seen in leukoerythroblastosis and 

  identify nucleated red blood cells (nRBCs) on blood smears. 

17. List the normal Myeloid/Erythroid ratio (M: E ratio). 

18. List the following information about eosinophilia: 

   A. absolute count considered increased 

   B. seven causes 

19. List the following information about a lymphocytosis: 

   A.  distinguish between absolute and relative lymphocytosis. 

   B.  define and give characteristics of reactive lymphs. 

   C.  blood picture, type of lymphocytosis and characteristic  

             lymphs seen in patients with IM infections and CMV  

             infections 

        D.  identify reactive lymphs on blood smears 

        E. describe the blood picture, age and viruses associated with  

             infectious lymphocytosis 

20. List relative and absolute normal values for each of the six 

  normal WBCs in the peripheral blood. 

21. Given relative percentages of any of the six normal WBCs in 

  the peripheral blood, convert the relative percentages to  

  absolute values. 

22. Identify Neiman Pick, Gaucher cells, and Sea Blue histiocytes,  

      and list the cause/significance  of each  cell. 

23. Interpret findings on blood smears or 35mm slides to identify     

      all abnormalities studied. 

 

SPECIAL STAINS 

 

1. Define supravital stain. 

2. List two supravital stains that are used to demonstrate Heinz 

  bodies and describe the appearance of Heinz bodies on   

      Wright's stained smears. 

3. List the stain that is used to stain nonheme iron (Fe) and the 

  color the iron granules stain. 

4. Describe the principle of the Kleihauer Betke Acid Elution 

  procedure. 

5. List for each of the following special stains: the substance in 

  the cell that is stained, the diagnostic value  

     (conditions/diseases differentiated), and the cell lines which are  

      positive and negative. 

   A. Sudan Black B and Myeloperoxidase (MPO) 
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   B. Specific Esterase (Naphthol ASD cloroacetate esterase) 

    C. Nonspecific Esterase (a-naphthyl acetate or butyrate  

            esterase) 

   D. Periodic Acid-Schiff (PAS) 

   E.  Oil Red O (ORO) 

   F. Leukocyte Alkaline Phosphatase (LAP) 

   G. Acid Phosphatase (ACP) & TRAP 

        H. TdT 

6. Describe the procedure for performing the Leukocyte Alkaline 

  Phosphastase Stain (LAP). 

7. List the normal values for a LAP score. 

8. Interpret staining reactions on 35mm slides or blood films to 

  identify abnormal hematological conditions. 

 

 

ACUTE LEUKEMIAS (Use your notes from last year to answer 

questions for acute and chronic leukemias) 

 

1. List six environmental factors which might influence one's 

  predisposition for leukemia. 

2. List the following information about Acute Lymphocytic 

  Leukemia (ALL): 

   A. French American British (FAB)  and WHO classifications 

             and main differences 

   B. immunological marker subclass classifications and main  

            differences     

       C. age and sex of person most frequently affected in each type

    D.clinical symptoms and organ involvement for each type 

   E. predominant cell seen on the diff and other lab findings for 

    each type 

   F. morphologic type of anemia present 

   G. major abnormal chromosomes seen in each type     

   H. uric acid and lactate dehydrogenase (LD) values 

   I. cytochemistry values 

   J. two types of treatment 

   K. prognosis of the different types 

 3. Define: 

   A. leukopoiesis  E. hypoplasia              

   B. leukocytosis  F. dyspoiesis   

   C. leucopenia  G. dyserythropoiesis 

   D. hyperplasia 

4. List the following information about Acute Myelocytic  

  Leukemia (AML): 

   A. other names 

   B. age and sex of individual usually affected 
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   C. FAB classifications and main differences 

   D. clinical symptoms and organ involvement 

   E. laboratory results 

   F. chromosomal abnormalities seen in each type 

   G. cytochemistry values 

   H. prognosis as related to ALL 

   I. two types of treatment 

5. Evaluate 35mm slides or blood films to identify acute  

  leukemias. 

 

CHRONIC LEUKEMIAS 

                   

1. List the following information about Chronic Myelocytic 

  Leukemia  (CML): 

   A. other names 

   B. clinical symptoms and organ involvement 

   C. laboratory results 

   D. cytochemistry values 

   E. condition with which CML may be confused 

   F. two types of treatment 

2. Differentiate CML from a leukemoid reaction as to cause and 

  blood picture.   

3. List the stain used to differentiate these two conditions and 

  values seen in each. 

4. List the following information about Chronic Lymphocytic 

  Leukemia  (CLL): 

   A. age and sex of individual usually affected 

   B. frequency found 

   C. clinical symptoms and organ involvement 

   D. laboratory findings 

   E. therapy and prognosis  

5. Differentiate CLL from Prolymphocytic Leukemia (PLL) and 

  Lymphosarcoma Cell Leukemia (LSCL). 

6. List the following information for Hairy Cell Leukemia: 

   A. age and sex of individual usually affected 

   B. peripheral blood findings 

   C. bone marrow findings 

   D. type of anemia present        

   E. cytochemical test used for identification and the common  

            chromosomal abnormality 

   F. therapy and prognosis 

7. List the following information for Waldenstrom's  

  Macroglobulinemia: 

   A. variant of which leukemia 

   B. protein electrophoresis abnormality 
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   C. clinical symptoms and organ involvement 

   D. laboratory findings 

8. List the following information for Multiple Myeloma: 

   A. definition 

   B. age of individual usually affected 

   C. clinical symptoms 

   D. laboratory findings 

   E. morphology of abnormal plasma cells 

   F. type of abnormal protein and its distinct characteristic 

   G. prognosis 

9. Evaluate 35mm slides or blood smears to identify CML, CLL, 

  leukemoid reactions, hairy cell leukemia, multiple  

  myeloma, Waldenstrom’s macroglobulinemia, and Sezary.  

 

MALIGNANT LYMPHOMAS 

 

1. Define malignant lymphoma. 

2.   List the following information for Hodgkin's Disease: 

   A. characteristics of the abnormal cell seen on diagnosis

    B.clinical symptoms 

   C. laboratory findings 

   D. prognosis  

3. Differentiate Hodgkin's from Non-Hodgkin's Malignant 

  Lymphoma. 

4. Evaluate 35mm slides to identify Reed-Sternberg cells. 

 

MYELOID METAPLASIA WITH MYELOFIBROSIS 

 

1. Define myeloid metaplasia. 

2. List the following information about myelofibrosis: 

   A. clinical findings 

   B. peripheral blood findings 

   C. bone marrow findings 

   D. other lab findings 

   E. organ involvement 

   F. prognosis and therapy 

3. Evaluate 35mm slides or blood smears to identify  

  myelofibrosis. 

 

ERYTHROLEUKEMIA (DI GUGLIELMO'S): 

1. List the following information about Erythroleukemia: 

   A. FAB classification 

   B. peripheral blood smear findings 

   C. bone marrow findings 

   D. prognosis 
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2. Evaluate 35mm slides or blood films to identify   

  Erythroleukemia. 

 

MARROW ERYTHROPOIESIS 

 

1. Describe the changes in size, cytoplasm, and nuclear  

  characteristics that occur as a cell matures. 

2. List the accepted criterion for identifying the age or stage of a 

  cell in question. 

3. List the size, cytoplasmic characteristics, and nuclear  

  characteristic and alternate names for each maturation stage of 

  the erythrocyte. 

 

ANEMIA 

 

CLINICAL FINDINGS AND CLASSIFICATION 

 

1. Define anemia in terms of hemoglobin (Hgb), hematocrit  

      (Hct),  and RBC values. 

2. List the clinical findings in the skin, eyes, mouth, lymph nodes, 

  heart, spleen, liver, and bone in anemia and state the specific 

  condition in which each of these findings occur. 

3. Describe the three most common morphological classifications 

  of anemia giving specific examples of each: 

               a.  microcytic, hypochromic 

               b.  normocytic, normochromic 

               c.  macrocytic 

5. Describe how anemic conditions are identified by laboratory 

  tests in Hematology and other areas of the lab. 

6. Calculate a corrected WBC count if more than five nRBCs are 

  seen on a differential.      

   

 

RED BLOOD CELL INDICES 

 

1. Given a patient's red count, hemoglobin, and hematocrit    

      values, calculate the mean corpuscular volume (MCV), mean 

      corpuscular hemoglobin (MCH), and mean corpuscular  

  hemoglobin concentration (MCHC) using the correct formula 

  for each and rounding off the final answer to the nearest first 

  decimal place. 

2. List the normal values and the units in both the conventional 

  and international systems for the MCV, MCH, and MCHC. 

3. Given a patient's indices, predict the expected RBC 

morphology in terms of red cell size and color. 
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4. Describe the clinical significance and the method of calculating 

  the red cell distribution width (RDW). Give the normal range. 

5. Evaluate red blood cell indices to morphologically classify 

  different types of anemias. 

 

RETICULOCYTE COUNT 

 

1. Define reticulocyte including its life span in the bone marrow 

  and peripheral blood. 

2. Describe how a ―reticulocyte‖ is seen on a Wright's stained  

     smear. 

3. Define and describe the appearance of a "shift" reticulocyte. 

4. Define supravital stain and list the two which are used most 

  frequently to stain retics. 

5. List the clinical significance of a retic count. 

6. Calculate retic percentages using the appropriate formula. 

7. List the normal values and unit of measure for a retic count. 

8. Calculate the absolute retic count using the appropriate  

      formula. 

9. Calculate the corrected retic count and reticulocyte production 

  index using the appropriate formulas. 

 

PERIPHERAL SMEAR 

 

1. Describe the area of the blood smear that is used to evaluate 

  RBCs. 

2. Describe the appearance of RBCs in the extreme thin edge of 

  the smear. 

3. Describe the appearance of RBCs in the thick portion of the 

  blood smear. 

4. Describe how RBCs might appear if water is in the methanol      

      or if the slide is dirty when the smear is made. 

5. List the size ranges for normal RBCs, microcytes, and  

  macrocytes. 

6. Describe how RBC size is usually judged on a blood smear. 

7. Describe the appearance of a RBC with a normal central pallor. 

8. Define hypochromia, polychromatophilia, discocyte,  

  poikilocytosis, and dyspoiesis. 

9.   Describe the following abnormally shaped RBCs giving the 

  technical name, underlying change, and the most common  

     disease conditions in which each is found: 

   A. pocketbook cell  H. spherocyte 

   B. burr cell           I.  thorn cell 

   C. crenated cell           J. target cell 

   D. elliptocyte     K. wafer thin cell  
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   E. helmet cell  L. tear drop cell 

   F. bite cell                                  M. cell fragment   

   G. macro-ovalocyte  N. sickle cell  

10. Describe the following RBC inclusions giving the 

composition, appearance, and the stains in which they can be 

visualized: 

   A. Howell-Jolley body  H. Pappenheimer bodies 

   B. Cabot ring  I. siderotic granules 

   C. Hemoglobin-H (Hb-H)  J. siderocyte 

   D. Heinz bodies  K. sideroblast 

   E. basophilic stippling  L. "ringed" sideroblast

     F. shift reticulocyte          M. intracellular parasites

       G.  nRBCs  

11. Interpret 35mm slides or blood smears to identify RBCs and 

  inclusions in #9 and #10. 

12. Interpret blood films or 35mm slides to differentiate  

  agglutination from rouleaux.  Give the description, cause(s),  

      and the appearance of each on a blood smear. 

13. Describe hypochromic iron deficiency anemias, sideroblastic  

  (siderocytic) anemias, and megaloblastic anemias giving the 

  clinical findings, abnormal hematologic tests, other abnormal 

  lab tests, RBC morphology, morphologic classification, and 

  etiololgy (cause), and diagnostic tests. 

14. Describe hemolytic anemias including causes, clinical findings 

  and signs of RBC destruction with intravascular and  

  extravascular hemolysis. 

15. Describe four hereditary hemolytic anemias that are due to 

  intrinsic (intracorpuscular) defects listing the cause, clinical 

  findings, and laboratory findings. 

16. List the following information for the osmotic fragility test: 

   A. principle 

   B. normal values 

   C. clinical significance 

   D. conditions in which increased fragility is found 

   E. conditions in which decreased fragility is found 

17. List the effect of the following variations in shape and size of 

  RBCs on fragility: 

   A. spherocytes  C. leptocytes/cococytes 

   B. poikilocytes  D. drepanocytes 

18. List the cell that is seen on blood smears of patients with 

  terminal advanced cirrhosis of the liver  

19. Describe Paroxysmal Nocturnal Hemoglobinuria (PNH) listing 

  cause, clinical findings, and laboratory findings. 

20. Describe thalassemia including the cause, ethnic group found  

      in, peripheral smear findings, RBC morphology, abnormal 
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  inclusions, serum iron levels, and abnormal hemoglobins seen. 

21. Describe beta thalassemia major and minor including the 

  causes, other names, abnormal hemoglobins seen, peripheral 

  smear findings, and organ involvement, and lab diagnosis. 

22. Describe alpha thalassemia including the cause and the  

  abnormal hemoglobin that is most commonly seen. 

23. Describe why homozygous alpha thalassemia (Bart's  

  hemoglobin) is incompatible with life. 

24. Describe the abnormality, expected red cell morphology, 

  percentages of hemoglobins, and clinical conditions seen in the 

  following hemoglobinopathies: 

   A. Hgb SS        C.  Hgb CC D.Hgb SC 

    B.  Hgb SA        D.  Hgb CA    

25. List the principle, reagent, and interpretation of the dithionite  

  method of demonstrating sickle hemoglobin and identify 

  positives and negative preparations in the laboratory or on 

   35mm slides. 

26. List the best method of differentiating abnormal hemoglobins. 

27. Describe the cause, laboratory findings, and confirmatory test 

  for diagnosis of pyruvate kinase deficiency. 

28. Describe the cause, clinical findings, and laboratory findings 

  seen in G6PD deficiency. 

29. List three main causes of extrinsic (extracorpuscular) causes of  

  hemolytic anemias and examples of each. 

30. Differentiate Paroxysmal Nocturnal Hemoglobinuria (PNH) 

  Paroxysmal Cold Hemoglobinuria (PCH), and Autoimmune 

  Hemolytic Anemia (AIHA) according to the type of antibody 

  seen, specificity, mechanism of hemolysis, causes & diagnosis. 

31. Describe aplastic anemia listing causes, clinical findings, and 

  laboratory findings. 

32. Describe Polycythemia vera listing erythrocyte findings, 

  granulocyte findings, platelet findings, bone marrow findings, 

  abnormal chemistry tests seen, and organ involvement. 

33. Define secondary or absolute polycythemia, list examples of 

  each, and causes of each. 

34. Define relative polycythemia and list causes. 

35. Interpret 35mm slides or blood films to identify the different 

  types of anemias studied. 

 

COAGULATION 

1. Define hemostasis. 

2. Describe the sequence of events that occurs when there is a 

  break in the vascular endothelium. 

3.   Describe the process of primary hemostasis. 

4.   Describe the process of secondary hemostasis. 
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5.   Differentiate platelet adhesion from platelet aggregation 

  including the substances required to stimulate each of these 

  activities. 

6.  List the three groups of coagulation factors and the following 

  information about each group: 

   A. clotting factors in each  

   B. vitamin K dependent factors 

   C. adsorption by barium sulfate (BaSO4) and aluminum 

    hydroxide [Al  (OH)3] 

   D. consumed in coagulation 

   E. where produced   

7. Describe  the coagulation inhibitors.   

8.   Indicate the role of complement in coagulation and fibrinolysis. 

9.   Describe the sequence of events in the extrinsic pathway listing 

  clotting factors involved. 

10. Describe the sequence of events in the intrinsic pathway listing 

  clotting factors involved. 

11. Describe the sequence of events in the common pathway listing 

  clotting factors involved. 

12. Describe the sequence of events in the alternate pathways 

listing the clotting factors involved. 

13. Diagram by words or coagulation factors the cascade scheme 

of  coagulation. 

14. Indicate the function of the kinin system in coagulation. 

15. Define fibrinolysis, plasminogen, plasmin and list the  

  plasminogen activators. 

16. Indicate the function of the fibrinolytic system. 

17.List the following information about acquired inhibitors of the 

  coagulation system: 

   A. hereditary inhibitors and the one which is seen most 

    frequently 

   B. conditions in which non-hereditary anti-VIII are seen 

   C. conditions in which acquired "von Willebrand's disease" is 

    seen 

   D. five other inhibitors and conditions which can be seen 

18. List the following information about lupus-like anticoagulant: 

   A. definition 

   B. clinical complications resulting from this anticoagulant

   C. conditions in which this anticoagulant is seen 

   D. how identified and confirmed 

19. Describe how diagnostic tests are used to identify coagulation 

  inhibitors are performed. 

20. List the following information about von Willebrand's disease:

   A.how it is inherited   C. factor deficiency seen 

   B. clinical symptoms resulting  D. treatment 
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21. List the following information about disseminated 

intravascular coagulation (DIC): 

   A. definition    

   B. cause     

   C. products formed  

   D. associated conditions 

   E. abnormal lab results seen 

22. Describe how liver disease affects the coagulation mechanism, 

  list the coagulation factors affected, and abnormal lab results 

  seen. 

23.  List the factor deficiencies and abnormal test results seen in 

  Hemophilia A, Hemophilia B, Hemophilia C, Parahemophilia, 

  Afibrinogenemia, Dysfibrinogenemia, Fletcher trait, Fitzgerald 

  trait, and Hageman trait. 

24.  List the following information about platelets: 

   A. average size  D. platelet life span 

   B. cell from which they  E. normal values 

    originate 

25. Describe the four zones of a platelet, listing the specific  

  function of each zone and components in each zone. 

26. List the defect and the abnormal coagulation tests associated 

  with each of the following platelet abnormalities: 

   A. Bernard Soulier syndrome 

   B. von Willebrand's Disease 

   C. Glanzmann's thrombasthenia 

   D. Storage pool deficiency 

   E. "Aspirin-like" deficiency 

27. Describe how aspirin affects platelet function. 

28. List the substances contained in each of the following storage 

  granules and the function of each: 

   A. dense granules  C. alpha granules 

   B. lysosomal granules 

29. List the four functions of platelets. 

30. Differentiate platelet aggregation from platelet adhesion listing 

  the substances required to stimulate both processes. 

31. Describe the role of serotonin and thrombasthenia in platelet 

  function. 

32. List the platelet level at which spontaneous bleeding is likely to  

     occur. 

33. Differentiate between primary (essential) and secondary 

  (reactive) thrombocytosis. 

34. Describe the following methods of automated platelet counting 

  and the instruments which employ each technique: 

   A. impedance method    B. laser 

35. List the purpose of each of the following coagulation tests: 
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   A. platelet count  E. PT                       

   B. bleeding time   F. Thrombin time          

    C. platelet aggregation  G. Fibrinogen Assay 

   D. APTT                       H.  D-Dimer 

38. Describe how a Bleeding Time is performed. 

39. Describe the use of coumadin and heparin therapy, how each 

  prevents coagulation, and the test which is used to monitor  

      each therapy. 

40. List the following information about the PT: 

   A. specimen used 

   B. factor which is only measured by this test 

   C. part of the cascade monitored by this test 

   D. normal values for the test 

41. List the following information about the Activated Partial 

  Thromboplastin Time (APTT): 

   A. specimen used 

   B. part of the cascade monitored by this test    

   C. normal values for the test 

42. Describe the methodologies used in coagulation instruments. 

43. Describe two procedures for detecting fibrin split products. 

44. Describe tests used to detect circulating anticoagulants in 

  plasma. 

45. Describe how specific factor assays are performed. 

46. List the purpose of assays for Antithrombin III, Protein S, and 

  Protein C in relation to hypercoagulability. 

47. List the clinical significance of the factor V mutation (Leiden 

  factor), the disorder it is seen in, and the principle of the two 

  procedures used to diagnose this condition  

48. Interpret clinical and lab data to identify common coagulation 

  disorders. 

49. Describe sample collection, handling and processing for 

  coagulation testing. 

 

 

BODY FLUIDS 

 

CEREBROSPINAL FLUID (CSF) 

 

1. List the functions of CSF. 

2.   Describe the appearance and color of normal CSF.  

3. Describe the color, appearance, and causes of abnormal CSF. 

4.   Differentiate between the appearance of a CSF specimen 

caused  by a subarachnoid hemorrhage from one that resulted from

a traumatic tap. 

5.   Define xanthochromia, state its significance and causes. 
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6.   Distribute CSF specimen tubes labeled 1, 2, and 3 to their 

  appropriate laboratory sections and tell why each department 

  receives each tube. 

7.  List the normal values of a CSF differential cell count and CSF 

  leukocyte count for adults and newborns. 

8.   List tests which are performed "STAT" on CSF. 

9.   Describe how a CSF total cell count, WBC count, and RBC 

  count are obtained. 

10. Describe how a CSF differential is performed. 

11. Differentiate the types of WBC which are increased in 

bacterial, viral, tubercular, and parasitic meningitis. 

12. List the substances to which LD isoenzymes are due in CSF. 

13.  List the WBC count, abnormal cell seen, protein, glucose, 

  lactate, LD values, and other miscellaneous test results seen in 

  bacterial, viral, tubercular, and fungal infections. 

14. List CSF glucose and protein normal values. 

15. List three staining procedures used to identify organisms in 

CSF and describe how each is used. 

16. List the purpose of the Limulus lysate test performed on CSF. 

17. Evaluate cells seen in CSF or 35mm slides to recognize 

specific diseases. 

 

SYNOVIAL FLUID 

 

1. Define synovial fluid and list the normal color and appearance 

  of this fluid. 

2.  List anticoagulants used to collect synovial fluids and those 

  which should not be used. 

3.   List the routine analyses which are performed on synovial  

      fluid. 

4.   Discuss the Mucin Clot test (Ropes Test) including  

  methodology, grading, and clinical significance (reason for 

  performing). 

5.   List the clinical significance of finding increased numbers of 

  neutrophils, lymphocytes, monocytes, Reiter cells, ragocytes 

  (RA cells), and cartilage cells (chondrocytes) in synovial fluid. 

6.   Describe the clinical significance of finding monosodium  

      urates (uric acid) and calcium pyrophosphate crystals in  

      synovial fluid and their appearance in both direct  

      and compensated polarized light. 

7.  List the four classifications of joint disorders, their pathologic 

  significance, and the abnormal laboratory values associated  

      with each. 

8.   Evaluate synovial fluid test values, smears, or 35mm slides to 

  identify various joint disorders. 
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PLEURAL, PERITONEAL, AND PERICARDIAL FLUIDS 

 

1. Define effusion, transudate, and exudate. 

2.   Differentiate transudates from exudates as to cause,  

      appearance, specific gravity, protein, LD, WBC count, and  

      differential findings. 

3.  List diseases in which exudates and transudates are seen. 

4.   Evaluate abnormal test results from effusions to differentiate 

  exudates from transudates. 

 

SEMINAL FLUIDS 

 

1. List the main enzyme found in seminal fluid. 

2. List the tests usually performed on seminal fluid for infertility 

  studies and the normal values of each. 

3.   Briefly describe how a sperm count is performed. 

4. Briefly describe how sperm mobility and morphology are 

  evaluated.   

5.   Evaluate infertility and post-vasectomy studies by interpreting 

  seminal fluid test results. 

 

 

AMNIOTIC FLUID 

 

1. Discuss the physiology and composition of amniotic fluid. 

2.   Describe the significance of the amniotic fluid bilirubin test. 

3.   Discuss the relationship of the lecithin-sphingomyelin ratio, 

  shake test, phosphatidylglycerol, and amniotic fluid creatinine 

  to fetal maturity.    

 

       

SWEAT TEST 

 

1. Discuss the methodology of the sweat electrolyte test using 

  pilocarpine iontophoresis and its role in the diagnosis of cystic 

  fibrosis. 

 

 

SPECIAL SCREENING TESTS 

 

1. State the clinical significance of increased urinary 5-HIAA. 

2.   List the clinical significance of the VMA test. 
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Psychomotor Objectives: 

 

1. Prepare and process specimens. 

2.   Perform quality control. 

3.   Perform routine hematology tests and correlate results. 

4.   Perform special hematology tests and correlate results. 

5.   Operate and perform preventive maintenance on automated 

  hematology instruments. 

6.   Perform coagulation tests and correlate results with specific 

  disorders. 

7.   Operate and perform preventive maintenance on coagulation 

  automated instruments. 

 

Affective Objectives: 

 

1. Demonstrate ability to organize work so that it is completed in 

a  reasonable amount of time. 

2. Demonstrate proficiency in following and retaining oral and 

  written directions on a continuing basis. 

3. Present a neat, clean, well groomed and professional image in 

  accordance with the dress code guidelines of the MLT  

  Handbook and hospital to which the student is assigned. 

4. Demonstrate punctuality, attendance, and responsibility by 

  properly notifying the clinical instructor, education  

     Coordinator, and appropriate College instructor when going to  

     be late or absent. 

5. Demonstrate legibility, completeness, and accuracy of all 

  written communications. 

6. Demonstrate the ability to get along with other students, 

  instructors, clinical personnel, and patients of varied  

  socioeconomic, racial, and ethnic backgrounds by consistently 

  maintaining good relationships, cooperating with others, and 

  adjusting to different personalities. 

7. Accept constructive criticism by listening to and evaluating 

  feedback about yourself and activities without becoming 

  defensive or excessively embarrassed. 

8. Demonstrate ability to perform required duties with accuracy 

  under stressful conditions by demonstrating poise and control 

  when under pressure. 

9. Demonstrate initiative by seeking additional responsibilities 

  when you are through with assigned work. 

10. Show respect for patient's rights and needs by being cautious 

  about reporting patient results only to those directly  

      responsible for patient care. 

11. Demonstrate adaptability by readily adjusting to organization 
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  changes such as schedule changes, workload changes, etc., 

  without complaining and becoming overly anxious. 

12. Demonstrate professional motivation by seeking additional 

  reading assignments, asking questions, and attending non 

  required seminars and lectures.       
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SYLLABUS  ADDENDUM 

 

COURSE TITLE: HEMATOLOGY  

COURSE NUMBER: MLT 270, 251, 251 

INSTRUCTORS: E. Romani, & R. Davis 

                   

Students are expected to bring to class: 

1.  Review Cards 

2.  Objectives for each unit 

3.  Text/Class notes from first year course 

5.  Ciulla: Success! In CLS:  Outline review and review questions 

Additional Activities:  

1.  Case Studies:  Complete throughout the rotation. 

 

 

 

COURSE CALENDAR 

WEEK   DAYS TOPIC   ASSIGNMENT 

 
1     MON Hemoglobin,  Answer objectives on  

      Hematocrit,  Automation View assigned

  

      ESR, Manual  portion of computer disk, 

      Counts, (RBC,   "Peripheral Blood Tutor." 

      WBC, Platelets,        Review Instrumentation Hand- 

      & Eos), &                  out (first-year) 

                  Instrumentation      

 

1     FRI Test 1 

 

2     MON Stains –    Answer objectives on 

      Romanowsky  Stains through Examination 

      Examination of  of the Peripheral Smear. 

      Peripheral Smear,  View slides, Peripheral Smear 

      WBC Morphology  Evaluation, Normal Cells of   

                                                                              The BoneMarrow, and Benign  

                          Morphologic Changes in                    

                                         WBCs and Platelets.  View 

         ―Hematography" and assigned 

           portion of "Peripheral Blood 

           Tutor."   Slides, Vol. 1,2,3, 

 

2    FRI  Test 2 

 

3    MON Special Stains/  Answer objectives on  

      Cytochem.  Special Stains through 

                  Hematological   Erythroleukemia. View slides, 

      Malignancies   Acute Leukemias 

      (Leukemias)  and Chronic Malignancies. 

         View "Basic Hematology" 

         computer disk and assigned 
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         portion of "Peripheral Blood 

                                                                               Tutor‖ Slides, Vol. 5, 6 

3    FRI Test 3 

 

4    MON Marrow   View two slide sets entitled 

      Erythropoiesis  Morphologic Changes in 

      Anemias,                  Erythrocytes. View "Advanced 

      Indices, Retics,         Hematology" computer disk 

      RBC Morphology  and assigned portion of 

         -―Peripheral Blood Tutor." 

                                                                               Slides, Vol. 4 ABC 

4    FRI Test 4 

5    MON Coagulation  Answer objectives on  

         Coagulation.  View  

                                       ―Coagulation" computer disk. 

 

5    FRI Test 5 

 

 

6    MON   Body Fluids  Read Strasinger  

                         Answer objectives on Body 

         Fluids through Special 

         Screening Tests.  Body Fluid 

                          Slides and , Med Training  

 

6    FRI Test 6 

 

7    MON Computer   View any computer reviews  

      Reviews   not alreadycompleted.   

 

7    FRI Final Exam 

 

 

CASE STUDIES/REVIEWS: 

 

1.  Hematology:   See  Case Studies/Review Section; due last day  

     of rotation. 

 

2.  Coagulation:  Notify Ms. Romani: On-line; due last day of  

     rotation 
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COMPETENCY IV:  Master procedures in microbiology, 

serology, and parasitology.    

 

Cognitive Objectives:   

 

FUNDAMENTALS OF BACTERIOLOGY 

 

BACTERIAL MORPHOLOGY 

 

1. Describe the composition of most capsules and give two ways 

it increases bacterial virulence. 

2.   Describe the structure that allows motile bacteria to move 

  around. 

   A. Give the best temperature for incubating motility test 

    media. 

   B. Explain why higher temperatures are not used. 

 

GROWTH REQUIREMENTS OF BACTERIA  

 

1. Distinguish between an aerobe, anaerobe and facultative 

  anaerobe. 

2. Distinguish between an aerotolerant and capnophilic 

bacterium. 

3.   Describe where each grows in Thioglycollate Broth:  Aerobe, 

  Microaerophile (Capnophile), Anaerobe. 

4.   Distinguish between alpha, beta and gamma hemolysis on 

  Blood Agar. 

5.   Give examples of commonly isolated bacteria that display each 

  type of hemolysis on blood agar. 

 

STERILIZATION AND DISINFECTION 

 

1. Give the sterilization conditions when using an autoclave  

  (Temperature/Time/Pressure). 

2. Distinguish between sterilization and disinfection with respect 

  to effect on bacterial vegetative bodies versus spores. 

3. Which disinfectant (used at STC) is best for use against  

  bacteria, fungi, mycobacteria, and viruses? 

 

STAINS 

 

GRAM STAIN 

 

1. Describe the appearance of gram positive and gram negative 

  bacteria. 
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2.   Give the agent used and purpose of the primary stain, mordant, 

  decolorizer and secondary stain. 

3.   Which step in the Gram stain procedure is most critical? 

 

CLINICAL MICROBIOLOGY SPECIMENS 

 

BLOOD CULTURES 

 

1. Describe the procedure for preparing the skin.  

2.   Give the purpose of the antibiotic removal device (ARD) 

  bottles. 

3.   List the anticoagulant most often added to blood culture 

  medium and give three of its functions. 

4.   Compare the length of time blood cultures are normally kept 

  before reporting as negative for manual and automated 

systems. 

 

THROAT/NASOPHARYNGEAL CULTURES 

 

1. Compare the normal flora versus pathogens most frequently 

  isolated from throat specimens. 

2.   Name four pathogens that might be isolated from  

  nasopharyngeal specimens. 

 

SPUTUM CULTURES 

 

1. State the Gram Stain screening criteria most often used to   

      assess the acceptability of a sputum  specimen. 

2. Compare normal flora versus pathogens most often isolated 

  from a sputum specimen. 

 

URINE CULTURES 

 

1. Describe the correct storage time/temperature of urine  

  specimens if not processed in 1-2 hours after collection. 

2.   Calculate the colony count of a urine is determined when using 

  both a 0.01 and a 0.001 calibrated urine loop. 

 

CEREBROSPINAL FLUID (CSF) 

 

1. Describe the correct processing of CSF for routine culture. 

2.   Describe bacteria screened for with the direct bacterial antigen 

  detection procedure. 

3.   Describe two procedures used to detect Cryptococcus  

  neoformans in CSF. 
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4.   Describe how a CSF may be stored if not processed I 

  immediately. 

5.   List the normal values of CSF:  cells, glucose and protein. 

6.   For bacterial meningitis, state the expected results for cells, 

  glucose, and protein. 

 

STOOL CULTURES 

 

1. Describe the storage medium used for a stool specimen for 

  culture if it cannot be processed immediately.  

2.   Discuss why stool cultures are not routinely cultured  

  anaerobically and give the circumstances under which it may  

      be cultured anaerobically. 

 

GENITAL CULTURES 

 

1.   List seven of the most commonly isolated organisms causing 

  sexually transmitted disease (STDs). 

2.   State the specimens of choice for males vs. females for genital 

  cultures. 

3.   Interpret Gram stain smears for: 

   A. Gonococcus (GC) in male and female smears   

   B. Gardnerella vaginalis in females 

4. Describe direct antigen detection methods for 

   A. Chlamydia trachomatis 

   B.  Neisseria gonorrhoeae 

 

WOUND CULTURES 

 

1. Describe the normal flora versus major pathogens isolated in 

  superficial wound cultures. 

2.   Interpret Gram stained smears from the major body sites to 

  distinguish pathogens from normal flora in these body sites, 

  using the Gram Stain Tutor disk. 

 

AEROBIC BACTERIA 

 

GRAM POSITIVE COCCI:  STAPHYLOCOCCI 

1. Describe the Gram stain appearance and catalase reaction of  

      the streptococci and the staphylococci. 

2.   Describe how Staphylococcus (S.) aureus and S. epidermidis 

  may be differentiated by: 

   A. slide/tube coagulase tests 

   B. mannitol salt (7.5% NaCL) fermentation 

   C. DNase (Thermonuclease) 
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3.   Describe how S. saprophyticus can be distinguished from S. 

  epidermidis based on Novobiocin susceptibility. 

4.   Give several diseases most commonly associated with S.   

      aureus, S. epidermidis and S. saprophyticus. 

5.   Give the Gram stain appearance of the micrococci and explain 

  how it differs from staphylococci in its metabolism (oxidizer 

  versus fermenter), and lysostaphin susceptibility. 

6.   Compare the appearance of S. aureus and S. epidermidis on 

  sheep blood agar (SBA). 

7. Compare the inhibitory ingredients of MSA with  

  phenylethylalcohol  (PEA) and colistin naladixic acid (CNA). 

8.   Describe the mechanism of Penicillin resistance of S. aureus 

  and the method for its rapid detection. 

9.   Describe lab methods for detecting Methicillin resistant  

  (MRSA/ORSA) strains of S. aureus. 

10. Interpret clinical symptoms, laboratory test results, 35 mm 

  slides, or smears to identify the staphylococci. 

 

GRAM POSITIVE COCCI: STREPTOCOCCI 

 

BETA HEMOLYTIC STREPTOCOCCI 

 

1. Compare the two hemolysins produced by beta hemolytic 

  streptococci. 

2.   Describe why SBA is stabbed and incubated in carbon dioxide 

  (CO2). 

3.   Distinguish between Group A and Group B streptococcus   

      based on results of: 

   A. pyrrolidonyl arylamidase (PYR)  C.  CAMP 

   B.  Bacitracin (0.04U)    D.  Sodium Hippurate 

4. Describe the serological identification methods for the beta 

  hemolytic streptococci: 

   A. Streptex 

   B. Direct Antigen Detection:  Group A Streptococcus Throat 

    Screens, and Group B Vaginal Screens 

5. Describe the major diseases associated with the Group A and B 

  streptococci. 

 

ALPHA HEMOLYTIC STREPTOCOCCI 

 

1. Distinguish between S. pneumoniae and other alpha hemolytic 

  streptococci based on the results of: 

   A. bile solubility 

   B. optochin (ethyl hydrocupreine hydrogen chloride [HCL])  

   C. Neufeld Quellung Test 
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2. Describe the diseases associated most commonly with S. 

  pneumoniae  and S. viridans. 

3.   Explain when S. pneumoniae should be tested for penicillin 

  resistance using a 1.0 ug oxacillin disk. 

4.   Describe a Gram stained sputum smear (cells, bacteria) from a 

  patient with pneumococcal  pneumonia. 

5.   Describe the significance of the streptococci that are  

  nutritionally deficient. 

 

GAMMA/ALPHA HEMOLYTIC STREP 

 

1. Distinguish between Enterococci and other group D  

  streptococci based on results of: 

   A. growth in 6.5% sodium chloride (NaCl) 

   B. PYR  

   C. bile esculin 

   D. Penicillin resistance 

2.   Describe diseases most commonly associated with the  

  Enterococci and S. bovis. 

 

INTERPRETATION  

 

1. Interpret clinical symptoms, laboratory test results, atlas color 

  plates, and smears to identify the streptococci. 

 

GRAM NEGATIVE COCCI (NEISSERIA AND 

MORAXELLA) 

 

1. Describe the specimens and smear results for presumptive 

  diagnosis of Neisseria gonorrhea in males and females. 

2.   List other specimens that may be used to culture for  

      gonococcus (GC) and describe proper handling of these  

      specimens. 

3. Interpret lab test results performed on a CSF from a patient  

     with meningococcus: 

   A. Describe the cell type that is increased. 

   B. Describe the appearance of Neisseria meningitidis.  

4. Describe the media (selective as well as non-selective) and 

  incubation conditions used to recover the gonococcus and the 

  meningococcus. 

5.   List the antibiotics in Thayer Martin (TM) media and what  

      each inhibits. 

6.   List the following information about the oxidase and catalase 

  reactions of Neisseria. 

   A. Name the catalase reagent. 
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   B. Name the oxidase reagent. 

   C. Tell how each can produce a false positive result. 

7.   Compare the CTA sugar reactions of N. gonorrhoeae, N. 

  meningitidis, N. sicca, N. lactamica, and Moraxella catarrhalis. 

8.   Give the significance of Beta lactamase testing on gonococcus 

  and M. catarrhalis. 

9.   Describe the major diseases caused by the Neisseriae  

      Pathogens and Moraxella catarrhalis. 

10. State the DNAse test result for M. catarrhalis. 

11. Interpret clinical symptoms, laboratory test results, 35 mm 

  slides, and smears to identify neisseria and moraxella. 

 

HAEMOPHILUS AND HACEK 

 

1. Describe the Gram stain morphology and colony morphology   

      of Haemophilus (H.) species. 

2.   Describe the X and V Factor growth requirements, the  

  relationship of delta-aminolevulinic acid  (ALA) to X Factor 

  requirements, and the sources of each factor. 

3.   Compare the X/V requirements for H. influenzae, H.  

  parainfluenzae, and H. ducreyi. 

4.   List the primary isolation media for the recovery of  

  Haemophilus. 

5.   Explain why H. influenzae can satellite S. aureus on SBA. 

6.   Name the species that are beta hemolytic on Rabbit or Horse 

  Blood Agars. 

7.   Give the significance of Beta Lactamase positive H.   

      influenzae. 

8.   Describe the diseases associated with H. influenzae and H. 

  ducreyi. 

9.   List and describe the bacteria included in the HACEK group  

      and  Capnocytophaga; describe their Gram stain traits, growth 

      requirements and clinical significance. (See class notes) 

 

INTERPRETATION 

 

1. Interpret clinical symptoms, laboratory test results, and smears 

  to identify Haemophilus species. 

 

ENTEROBACTERIACEAE 

1. Review the general characteristics of these facultative  

      anaerobic bacteria: 

   A. Gram stain morphology  F. glucose fermentation  

   B. oxidase reaction       E.  nitrate reduction 

   C. catalase reaction      F.  motility  
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MEDIA (Enterobacteriaceae) 

 

1. Describe the inhibitors and uses of the following enteric media, 

  and interpret lactose and/or sucrose and lysine reactions where 

  applicable. 

   A. Eosin Methylene blue (EMB)    

   B. MacConkey (MAC) 

   C. Salmonella-Shigella (SS) 

   D. Hektoen (HE) 

   E.  Xylose Lysine Deoxycholate (XLD) 

       F.  Bismuth Sulfite (BS) 

   G.  Gram Negative Broth (GN) 

   H.  Selenite Broth 

2. State the differential components, purpose, and incubation of: 

   A. CIN 

   B. MacConkey with sorbitol (SMAC) 

3. State why lactose is included in many enteric media. 

4.   List the battery of media used for the primary isolation of 

  enteric stool pathogens and the purpose of each. 

 

TRIPLE SUGAR IRON (TSI) 

 

1. List the indicator, sugar concentrations and H2S indicator in 

  TSI. 

2.   Interpret typical TSI reactions: 

   A. Alkaline/Alkaline  Alkaline/Acid   Acid/Acid 

   B. hydrogen sulfide (H2S) production 

   C.  gas production 

3. Give the typical TSI reactions for:  

   A. Escherichia (E.) coli       F.  Salmonella species 

   B. Shigella                E.  Salmonella typhi 

    C. Yersinia        

4.   Explain why Yersinia will have a different TSI reaction from 

  the Kligler's Iron Agar (KIA) reaction. 

 

BIOCHEMICALS 

 

1.   State the principles of the following biochemical tests and the 

  end products each reagent detects: 

   A. oxidase 

   B.  indole 

   C. Voges-Proskauer 

   D.  citrate 

   E. lysine, ornithine decarboxylase 
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   F. phenylalanine deaminase 

   G. urease 

    H. DNAse 

2.   Give the typical IMViC reactions of E. coli and Klebsiella (K.) 

  pneumoniae. 

3.   State the principle of the orthonitrophenyl-B-D-  

  galactopyranoside  (ONPG) test and the significance of ONPG 

  testing. 

4.   Give the MAJOR biochemicals used to identify/distinguish the 

    following enterics: (See summary  chart-class notes.) 

   A. Proteus, Providencia, Morganella 

   B.  Proteus mirabilis from Proteus vulgaris  

       C.  Salmonella, Citrobacter 

   D. E. coli, Shigella, Edwardsiella 

   E. Klebsiella, Enterobacter, Serratia 

   F. K. pneumoniae from K. oxytoca 

   G. Yersinia (Y.) enterocolitica, and Y. pestis 

5. List the genera of enteric which are non-motile at 35oC. 

6.   Describe how Aeromonas hydrophila can be distinguished  

      from  the enterics. 

7.   State the major diseases associated with the typical enteric 

  pathogens. (See summary chart-class notes.) 

8.   State the rapid presumptive of: 

   A. E. coli       C. Proteus mirabilis 

   B. Klebsiella pneumoniae   

9. Describe the principles of the serological identification of: 

   A. Salmonella typhi 

   B. Salmonella species 

   C. Pathogenic E. coli (i.e., E. coli O157:H7) 

   F. Shigella 

10. Interpret clinical symptoms, laboratory test results, and 35 mm 

  slides to identify the enterobacteriaceae. 

 

NONFERMENTERS 

 

1. Describe the ingredients in Oxidation-Fermentation (OF)  

      media. 

2. Compare the reactions of glucose fermenters, glucose non-

  fermenters and non-utilizers on OF media and TSI. 

3.   Describe the major characteristics of Pseudomonas  

      aeruginosas. 

   A. oxidase, catalase, Gram stain    

   B. colonies on SBA/characteristic odor         

   C. colonies on Eosin Methylene Blue (EMB) and MAC 

   D. pigments produced (pyoverdin and pyocyanin)  
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   E. major diseases it causes 

   F. growth at 42oC 

   G. Cetrimide (Acetamide) 

4. Distinguish P. aeruginosa from P. fluorescens-putida based on 

  pigments produced and growth at  42
o
C. 

5. State the major distinguishing traits of Acinetobacter  

  baumannii: 

   A. oxidase 

   B. Gram stain appearance 

   C. appearance of colonies on SBA and MAC/EMB and 

    characteristic odor 

   D. OF glucose 

   E. major diseases it causes 

   F. distinction from Neisseria and Moraxella based on the 

     oxidase test 

6. Describe Stenotrophomonas maltophilia: 

   A. oxidase  C.major diseases it causes 

   B. OF maltose  D.colonies on SBA and MAC

  7. Describe Burkholderia cepacia: 

   A. oxidase   C. major diseases it causes 

   B. colonies on SBA and MAC 

8. Describe Flavobacterium meningosepticum: 

   A. oxidase  C.colonies on SBA 

   B. indole  F.major neonatal infection it      

                                                      causes   

9. Describe Eikenella corrodens: 

   A. Gram stain appearance         C. oxidase/catalase/hippurate 

   B. colonies/odor on SBA/CA    D. infections it causes 

10.  Describe Alcaligenes faecalis: 

        A.  oxidase                                     C.  flagellar arrangement 

        B.   colonies/odor on SBA/MAC   D.  major infections 

 

MISCELLANEOUS GRAM NEGATIVE BACILLI 

 

VIBRIO 

1. State the Gram stain and colony morphology of Vibrio (V.). 

2.   Give the best media for the primary isolation of the vibrios and 

  describe the appearance of V. cholera and V. parahaemolyticus 

  on SBA, Thiosulfate Citrate Bile Salt (TCBS), and MAC. 

3.   State the major biochemical reactions of the vibrio: 

   A. oxidase   C. catalase 

   B. glucose fermentation 

4. Define halophilic and distinguish between the vibrios that 

  require salt and those that do not. 

5. Describe the string test for V. cholera: 



 

_________________________________________________________________________ 

SPARTANBURG COMMUNITY COLLEGE, SPARTANBURG, SOUTH CAROLINA 

93 

6.   Describe the diseases caused by V. cholera and V.  

  parahaemolyticus. 

7. Interpret clinical symptoms, laboratory test results, and 35 mm 

  slides to identify the vibrios. 

 

AEROMONAS 

 

1. Describe the Gram stain appearance of Aeromonas hydrophila. 

2.   State its characteristic hemolysis on SBA and its appearance on 

  MAC and TSI. 

3.   List the oxidase, indole, and sucrose test results. 

4. State the sources and infections it causes. 

 

CAMPYLOBACTER (C.) AND HELICOBACTER (H.) 

 

1.   Describe the Gram stain and colony morphology, media for 

  isolation and incubation conditions for C. jejuni. 

2.   Describe the presumptive identification of C. jejuni from stool 

  cultures (Gram stain, oxidase, catalase, colony appearance, 

  cephalothin, and naladixic acid). 

3.   Describe diseases causes by C. jejuni and H. pylori. 

4.  Explain how H. pylori survives in the midst of stomach acids. 

5.   Describe the rapid presumptive identification of H. pylori in 

  stomach or duodenal biopsies. 

 

BORDETELLA 

 

1. Describe the Gram stain morphology of the genus Bordetella 

  (B). 

2.   List the primary isolation medias used to recover B. pertussis 

  and B. bronchioseptica. 

3.   Distinguish between Bordet-Gengou and Regan-Lowe media 

  for the recovery of Bordetella pertussis and describe its  

  appearance. 

4.   Give the biochemical characteristics of B. bronchioseptica:  

  Oxidase, catalase, and urease. 

5.   State the diseases caused by B. pertussis and B.  

      bronchioseptica. 

6.   State the best specimen and rapid serological identification of 

   B. pertussis. 

 

BRUCELLA 

 

1. Describe the Gram stain morphology of Brucella and the best 

  two medias for their recovery. 
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2.   Describe the relationship of Brucella (B.) species to their hosts 

  and describe the diseases caused by Brucella species. 

3. Define zoonosis. 

4.   Differentiate the four species, B. melitensis, B. abortus, B. suis, 

  and B. canis with respect to: 

   A. carbon dioxide (CO2) requirement 

   B. hydrogen sulfide (H2S) production 

   C. growth in presence of bacteriostatic dyes, such as Thionin 

     and Basic Fuchsin 

   D. State the two best specimens for recovery of Brucella and 

    state how long these cultures should be held.  

 

LEGIONELLA  

 

1. Describe the Gram stain and Silver stain morphology of 

  Legionella. 

2.   List the primary isolation media best used to recover  

  Legionella. 

3.   Describe the serological identification of Legionella from lung 

  biopsies or bronchial washings. 

4.   Describe Legionnaire's disease and Pontiac fever. 

5.   State the environmental reservoirs for Legionella. 

 

GARDNERELLA (G.) VAGINALIS 

 

1. Describe two special medias used to isolate G. vaginalis. 

2.   Describe how "Clue Cells" are used to diagnose G. vaginalis 

  vaginosis. 

3. Describe how the "Sniff' or "Whiff" test is used to  

  presumptively diagnosis a G. vaginosis. 

 

PASTEURELLA (P.) MULTOCIDA 

 

1. Describe the Gram stain appearance of P. multocida. 

2.   State the specimens usually cultured to recover P. multocida. 

3.   Describe its rapid presumptive identification: 

   A. growth on SBA, CA, and MAC 

   B. characteristic odor 

   C. oxidase, catalase, and indole test results 

 

FRANCISELLA (F.) TULARENSIS 

1. State the usual reservoir hosts, a vector, and methods of  

  infection. 

2.   Describe the lab safety precautions necessary when handling 

  specimens. 
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3.   Describe the special media best used for its primary isolation. 

4. Describe the most common serological method for diagnosing 

  tularemia. 

 

AGENTS OF BIOTERRIORISM:   

 

1. Describe safety precautions necessary to handle agents of 

  bioterrorism. 

2.   Describe the rapid presumptive identification of the bacterial 

  agents of bioterrorism, including colony traits and disease 

      manifestations. 

 

INTERPRETATION 

 

1. Interpret clinical specimens, laboratory test results, 35 mm 

  slides, and smears to identify the miscellaneous gram negative 

  bacteria. 

 

GRAM POSITIVE BACILLI 

 

AEROBIC SPOREFORMERS 

 

1. Describe the Gram stain appearance of Bacillus (B.) species. 

2. Compare the Bacillus anthracis and Bacillus cereus: 

   A. Gram stain   D. motility 

   B. catalase   E. capsule:bicarbonate agar

  

   C. hemolysis on SBA  F.  safety precautions  

                                                                  required 

3. Describe the three types of anthrax:  cutaneous, pulmonary,  

      and gastrointestinal 

4. Describe the sources of gastroenteritis infection by B. cereus. 

 

AEROBIC NONSPOREFORMERS 

 

CORYNEBACTERIUM (C.) 

1. Describe the Gram stain appearance of Corynebacterium 

  species. 

2.   Define diphtheroids and state the body sites where they are 

  normal flora. 

3. Describe C. jeikeium: 

   A. normal flora sites 

   B. significance when recovered from blood cultures 

   C. identification:  nitrate, urease, vancomycin 
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4. Describe C. diphtheriae: 

   A. infection 

   B. importance of vaccination against diphtheria 

   C. growth on SBA and CA 

   D. use of Loeffler's media to enhance production of  

    metachromatic granules (Babes-Ernst  bodies) 

   E. appearance and odor on Tinsdales and Cystine Tellurite 

    media 

   F. the ELEK test for the identification of toxigenic  

    (pathogenic) strains of C. diphtheriae 

 

LACTOBACILLUS 

 

1. List the normal flora body sites of the lactobacilli. 

2.   Describe colonies on SBA and CA 

3.   Describe the Gram stain appearance of the lactobacilli. 

4.   Describe the catalase and motility of the lactobacilli. 

5.   List the best temperatures for incubating cultures for  

  Lactobacillus. 

 

LISTERIA (L.) MONOCYTOGENES 

 

1. List the reservoirs/sources of infections by Listeria.  

2.   Describe the Gram stain appearance of L. monocytogenes. 

3.   Describe the colonies on SBA. 

4.   Describe the rapid presumptive identification of                                 

      L. monocytogenes: 

   A. catalase  D.motility test medium 

   B. CAMP  (incubation temperature/shape) 

   C. Bile Esculin    E.  motility in wet preps 

5. Distinguish L. monocytogenes from Group B strep. 

6. How are the infections of L. monocytogenes and Group B strep 

  similar? 

 

ERYSIPELOTHRIX (E.) RHUSIOPATHIAE 

 

1. List the infection it causes and the major sources (reservoirs). 

2.  Describe the Gram stain appearance of E. rhusiopathiae. 

3.   Describe its hemolysis on SBA. 

4.   Describe its rapid presumptive identification: 

   A. catalase   C. H2S production on TSI 

   B. motility   D. appearance in a gelatin 

         deep       
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AEROBIC BACTERIA 

 

1. Define the following terms: 

   A. obligate anaerobe  C. facultative anaerobe 

   B. microaerotolerant anaerobe F. aerotolerance testing 

2. Distinguish between endogenous and exogenous anaerobes,  

      and give three examples of each. 

3. Describe thee major diseases associated with the following 

  anaerobes:  Bacteroides fragilis Clostridium perfringens, 

  Peptostreptococcus, Clostridium tetani, Clostridium botulinum,     

  Clostridium dificille, and Actinomyces israelii. 

4.   Describe the proper collection and transport of anaerobic 

  specimens. 

   A. Compare the acceptable and unacceptable specimens. 

   B. List the three types of aspirates that are acceptable for 

    anaerobic cultures. 

   C. Describe the most appropriate anaerobic collection units. 

5. Name the three incubation systems used to recover anaerobes. 

6. Describe the components of the anaerobic jar and explain the 

  function of each. 

7. State the purpose of five pre-reduced, anaerobically sterilized 

  (PRAS) primary isolation media commonly used to recover 

  anaerobes: 

   A. Anaerobic Blood Agar plate (ANA-BAP or CDC-ANA-

     BAP) 

   B. Bacteroides Bile Esculin (BBE) 

   C. Kanamycin-Vancomycin Laked Blood (KVLB) 

   D. Phenylethyl Alcohol (PEA) 

   E. Enriched Thio/Chopped Meat 

8. State the purpose of the two optional media, Egg Yolk Agar 

  (EYA) and Cycloserine Cefoxitin Fructose Agar (CCFA). 

9.   Compare the Gram stain and/or the specimens for the recovery 

  of the following anaerobes: 

   A. Clostridium tetani  D. Fusobacterium nucleatum 

   B. Clostridium botulinum  E. Fusocacterium  

   C.Propionibacterium species  necrophorum 

        F. Veillonella species 

10. Interpret the Gram stain appearance, colony traits, and  

  biochemical tests for the presumptive identification of 

   A. Bacteroides fragilis group   

   B. Clostridium perfringens      

   C. Prevotella melanogenicus-oralis 

   D. Clostridium difficile     

   E. Actinomyces israelii 

   F. Peptostreptococcus anaerobius 
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11. Describe the rapid testing performed on the Bacteroides fragilis 

  group, to determine susceptibility to penicillin. 

 

MYCOPLASMA (M.), CHLAMYDIA (C.), RICKETTSIAE 

(R.) AND VIRUSES 

 

MYCOPLASMA, CHLAMYDIA, RICKETTSIA 

 

1. Compare the Mycoplasma, Chlamydiae, Rickettsiae: 

   A.RNA/DNA content and cellular morphology  

   B. transmission to humans and relationship to the human host 

   C. proper transport and short and long-term storage of  

    specimens for culture 

2. Explain why the mycoplasmas/ureaplasmas do not stain by 

  Gram stain, and cannot be treated with beta lactam antibiotics. 

3.   Describe the appearance of M. pneumoniae colonies on culture 

  media. 

4. Identify the serologic screening test for M. pneumoniae  

  infections and state the significant titer. 

5.   Identify the infections associated with M. pneumoniae, M. 

  hominis, and U. urealyticum. 

6.   List the rickettsial organism that causes Rocky Mountain 

  Spotted Fever (RMSF), and state its  vector. 

7.   Distinguish between two serologic tests for the diagnosis of 

  RMSF:  direct fluorescent antibody (DFA) and latex  

  agglutination (LA). 

8. Distinguish between the elementary bodies (EB) and the 

  reticulate bodies (RB) of Chlamydia trachomatis. 

9.   Describe the five infections caused by C. trachomatis, how  

      each  is transmitted, and the best specimens for each. 

10. Describe the direct antigen testing for C. trachomatis on a 

  genital specimen and the type of cells that must be present. 

11. What type of inclusion does C. trachomatis produce? 

12. When C. trachomatis is cultured, what cell line is most often 

  used? 

 

VIRUSES 

1. Explain why viruses are obligate intracellular parasites. 

2. Describe the DNA/RNA content of a virion. 

3. List five ways viruses are transmitted. 

4.   Describe the transport and short and long-term storage of 

  specimens of viral culture/titers. 

5.   Describe the testing of serum for antibodies to a specific virus:  

  the specimens needed, significant titers if paired specimens are 

  tested, and the use of a single specimen for viral diagnosis. 
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6.   List five methods used to study/diagnose viruses, and state 

  which of these methods is the most rapid one for diagnosis of 

  viral infections. 

7.   Describe the safety precautions that must be used when  

  handling viral specimens for culture. 

8.   Describe the sites of latency of infections caused by Herpes 

  simplex  (HSV), Varicella-Zoster (VZV), Cytomegalovirus 

  (CMV), Human Immunodeficiency Virus (HIV), and  

      specimens that best for their diagnosis. 

9.   Describe the serological detection of antibodies/immune status 

  in newborns/mothers of:  CMV, Rubella, HSV2. 

10. Describe the disease and best diagnostic specimen to detect: 

   A. Respiratory Syncytial Virus (RSV) 

   B. Rotavirus 

   C. Hepatitis A, B, and C viruses (HAV, HBV, HCV) 

11. Name the viruses responsible for the following infections:  

  winter and summer flu outbreaks, aseptic meningitis, colds,  

      year round respiratory infections. 

12. Describe inclusions produced by CMV, rabies virus, and HSV. 

13. Describe a Hantavirus infection, how it is transmitted, and the 

  safety precautions that must be followed when treating patients 

  with this deadly virus. 

14. Describe infection and transmission of the West Nile virus. 

15. Describe the safety precautions necessary for the handling of 

  specimens for viral agents of bioterrorism. 

 

QUALITY CONTROL 

 

1. Describe how the proper reactivity of biochemical reagents are 

  tested in the clinical laboratory. 

2.   Describe how equipment (incubators/refrigerators) is correctly 

  monitored to ensure proper operation. 

 

ANTIMICROBIOAL SUSCEPTIBILITY TESTING 

 

INTRODUCTION 

 

1. Distinguish between antibiotics that are bacteriostatic and 

  bactericidal. 

2.   Describe how antimicrobials differ in their mechanism for 

  damaging bacteria. 

3.   Explain why different batteries of antimicrobials are used for 

  various body sites and for various types of bacteria. 

4. Distinguish between antibiotic synergism and antagonism. 
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KIRBY BAUER SUSCEPTIBILITY TESTING 

 

1. Describe the organisms that may be tested by the Kirby-Bauer 

  method. 

2.   List and describe the 5 variables that have been standardized  

      by the Kirby Bauer method and describe the effect of  

      variations of results. 

3.   Describe modifications that must be made in the procedure to 

  perform Kirby-Bauer testing of Streptococcus pneumoniae, 

  Haemophilus influenzae and Neisseria gonorrhoeae. 

4.   Describe the incubation time of Mueller Hinton plates in the 

  Kirby-Bauer method. 

 

QUANTITATIVE SUSCEPTIBILITY TESTING 

 

1. Describe the Minimal Inhibitory Concentration test by the 

  macro-tube method and the microtiter plate, and interpret     

      results obtained by this testing. 

2.   Distinguish between Minimal Inhibitory Concentration (MIC) 

  and Minimal Bactericidal Concentration (MBC). 

3. State the principle of antibiotic testing of the VITEK. 

 

SPECIAL ANTIMICROBIAL TESTING 

 

1. Describe the chromagenic cephalosporin (Nitrocephin) beta-

  lactamase test and list four aerobic bacteria and one anaerobe 

  that are routinely tested by this rapid method. 

2.   State the effect of temperature on tests for methicillin/oxacillin 

  resistant Staph aureus  (MRSA/ORSA). 

3.   State the two specimens drawn for the serum antibiotic assay 

  and the purpose of this assay. 

4.   Describe and state the purpose of the Schlicter test. 

5.   Describe VRSA/VRE detection/testing. 

 

MYCOBACTERIA 

 

INTRODUCTION 

 

1. Describe the major distinguishing characteristics of acid fast 

  bacilli (mycobacteria). 

   A. cell wall composition  B. staining characteristics 

2.   Distinguish between the Mycobacteria tuberculosis (Mtb) 

  Complex, Mycobacteria other than tuberculosis (MOTT) and 

  Runyoun Groups of mycobacteria and give examples of each. 
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3. Compare photochromagens and scotochromagens. 

4.   Compare slow growers and rapid growers. 

 

SPECIMEN COLLECTION, STORAGE AND PROCESSING 

 

1. Describe the proper collection and storage of specimens for 

  mycobacterial culture. 

   A. sputum/bronchial washings D. CSF/blood   

   B. skin biopsy   E. stool 

   C. urine   F.  gastric washing 

2. Give the purpose of each phase (N-acetyl-L-cysteine, Sodium 

  hydroxide, Phosphate Buffer) of the N-acetyl-L-  

  cysteine/Sodium Hydroxide procedure for processing sputum 

  specimens. 

3.   Distinguish between the Zeihl Nelson and Kinyoun acid fast 

  stains. 

4.   Describe the appearance of Mycobacterium tuberculosis (M.tb) 

  and M. kansasii on acid fast smears. 

5.   Describe the appearance of AFB when stained with  

      Rhodamine-Auramine flourochrome dyes. 

6.   State two major advantages of the fluorochrome stain over the 

  conventional acid fast stains. 

7.   State the incubation conditions, temperatures and times for 

  mycobacterial cultures. 

8.   Compare the egg based and agar based medias used for the 

  primary isolation of mycobacteria. 

9.   List the proper safety precautions to use when processing AFB 

  specimens. 

 

IDENTIFICATION OF MAJOR MYCOBACTERIAL  

PATHOGENS 

 

1. Compare the colony traits and biochemical test results for the 

  presumptive identification of M.tuberculosis and M. avium-

  intracellular. 

2.   Describe the antimicrobial susceptibility testing of M. tb and 

  give the significance of drug resistant strains. 

3.   Describe the clinical significance of: 

   A. M. tuberculosis and M. bovis 

   B. Hansen's bacillus (M. leprae) 

   D. P. paratuberculosis 

   E.  M. ulcerans, M. marinum, and M. haemophilum 

   F.  M. avium-intracellulare 
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AGENTS OF TUBERCULOSIS (T.B.)-LIKE INFECTIONS 

 

1. Describe the appearance of Nocardia (N. asteroides) on AFB 

  media. 

 2. Describe the appearance of Nocardia on AFB, Gram stains and 

  fungal stained smears. 

 

FUNGI 

 

INTRODUCTION 

 

1. Describe the major characteristics of the fungi. 

2.   Define the following terms: 

   A. hyphae   D. yeast 

   B. mycelia   E.  mycosis 

   C. mold   F.  pseudohyphae 

3. Describe the following types of asexual conidia: 

   A. blastoconidia   C. chlamydoconidia 

   B. arthrocconidia   D.  chlamydospores 

 

 

SPECIMEN COLLECTION, STORAGE, PROCESSING 

 

1. Describe the proper collection and storage of fungal specimens 

  for culture. 

2.   Demonstrate skill in interpreting direct preps and smears of 

  fungal specimens, including Potassium hydroxide (KOH), 

  Lactophenol cotton blue (LPCB), Saline, India Ink and the 

  Gram stain.  

3.   List three permanent stains that may be used to observe fungal 

  elements in routine specimens and tissues. 

4.   Compare and contrast the following techniques used to study 

  fungal morphology: 

   A. tease mount   C. slide culture 

   B. cellophane tape prep      

5.   Describe the primary isolation media used to recover fungi  

      from clinical specimens:  SAB-DEX,  SAB DEX + CC, BHI 

6.   State the incubation conditions, temperature and time for  

      fungal cultures. 

7.   Describe optional media for fungal identification:  potato 

  dextrose and cornmeal agars. 

8.   Explain how a technician knows if yeast is the true pathogen 

  of a patient based on culture results. 
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YEASTS AND THERMALLY DIMORPHIC FUNGI 

 

1.   Describe the morphological characteristics of commonly 

  isolated yeasts and yeast-like fungi. 

2.   Interpret biochemical test results to presumptively identify 

  Candida  (C.) albicans and Cryptococcus  (C.) neoformans. 

3.   Describe the diseases most commonly associated with C. 

  albicans and C. neoformans. 

4.   Distinguish between the five thermally dimorphic fungi as 

  related to: 

   A. yeast phase morphology 

   B. mold phase morphology 

   C. transmission to humans and reservoirs of each 

   D. media used for primary isolation and yeast phase  

            conversion 

   E. systemic mycoses in humans 

5. Demonstrate an understanding of the safety precautions that 

  must be observed in the laboratory to reduce the risk of  

  infection with the mold phases of the dimorphic fungi. 

6.   Interpret 35 mm slides and laboratory results to identify the 

  most commonly isolated yeasts and dimorphic fungi. 

 

MOLDS 

1. Compare and contrast the three dermatophyte genera  

  ((Microsporum (M.), Trichophyton (T.), Epidermophyton (E.)) 

  that cause superficial, cutaneous mycoses: 

   A. microscopic morphology:  macroconidia and/or  

    microconidia 

   B. invasion of hair/skin/nails 

   C. ectothric versus endothrix infections 

   D. fluorescence under ultraviolet (UV) light 

   E. media used for primary isolation 

   F. media used for differentiation:  DTM/Potato Dextrose 

2. Distinguish between the various tinea infections based on body 

  site  (i.e., tinea capitis, tinea cruris, etc.) 

3. Distinguish between M. audouini,  M. canis and M. gypseum: 

   A. colony color and macroconidia 

   B. rice grains test 

        C. modes of transmission:  anthropohilic, zoophilic,  

             geophilic 

4. Distinguish between T. mentagrophytes and T. rubrum: 

   A. colony color   C. urease test 

   B. hair baiting test 

5. Describe chromoblastomycosis, a  subcutaneous infection  

      caused by dematiaceous fungi. 
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MOLD CONTAMINANTS 

 

1. Describe the microscopic and colony morphology of the 

  following common mold contaminants: 

   A. aseptate molds:  Rhizopus, Mucor 

   B.  septate hyaline contaminants:  Penicillin, Aspergillus, 

     Fusarium 

   C. septate dematiaceous contaminants:  Alternaria,  

            Curvularia, Epicoccum 

2. Describe the infections caused by: 

   A. Mucor/Rhizopus  C. Penicillium 

   B. Aspergillus fumigatus  D.  Fusarium 

3. Interpret laboratory test results and 35 mm slides to identify the 

  medically important molds and to differentiate them from the 

  common laboratory fungal contaminants.  

 

PARASITOLOGY 

 

INTRODUCTION 

1. Define the following terms: 

   A. parasite   D. infective stage 

   B. intermediate host  E.  diagnostic stage 

   C. definitive host 

2. State the proper procedures for the collection, transport and 

  storage of a fresh stool specimen. 

3. Identify six substances that interfere with the recognition of 

  parasites in a stool specimen. 

4. Compare and contrast PVA, SAF, and 10% formalin  fixatives 

  commonly used to preserve stool specimens, including: 

   A. preservative to stool ratio 

   B. ova and parasites (O&Ps) best preserved by each 

   C. which are best for trichrome smears 

5 . Demonstrate skill in performing correctly the macroscopic and 

  microscopic examination of stool specimens for parasitic 

  studies: 

   A. saline and iodine wet preps 

   B. permanent trichrome smears 

6. Describe two stool concentration techniques and describe the 

  O&Ps best recovered by each process. 

7. Distinguish between artifacts and O&Ps in stool smears and 

  prepared slides. 

8.   Demonstrate proper techniques for safely handling and  

  disposing of parasitic wastes in the laboratory. 
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9.   Recognize the ova and parasites most likely recovered from

  non-fecal specimens: 

   A. cellophane tape preparations E.  CSF 

   B. sputum           F. peripheral blood 

   C. lung/liver biopsy  G.  urine 

   D. corneal scraping  H. cervico/vaginal  

         preparations 

 

INTESTINAL HELMINTHS 

 

1. Describe the characteristics that distinguish the major intestinal 

  helminths: 

   A. nematodes   C. trematodes 

   B. cestodes 

2.   Compare the major parasites in each helminth group,  

       including: 

   A. scientific name/common name 

   B. disease/pathology 

   C. method of infection/intermediate host 

   D. location in humans 

   E. diagnostic stage/specimen of choice 

3. Interpret the diagnostic stage of each parasite studied in  

  preserved laboratory specimens, prepared slides, or 35 mm 

  slides. 

4.   Distinguish artifacts in specimens that may be confused with 

  helminth parasites. 

 

INTESTINAL PROTOZOANS 

1. Describe the major distinguishing characteristics of the  

  intestinal protozoans. 

   A. flagellates   C. amoebas 

   B. ciliate 

2. Interpret the infective and/or diagnostic stages of each  

  protozoan studied in preserved specimens, prepared slides, or 

   35 mm slides. 

3.   Distinguish the protozoans by: 

   A. scientific name/common name 

   B. disease/pathology 

   C. method of infection 

   D. location in human host 

   E. diagnostic stage/specimen of choice 

4. Recognize artifacts in specimens that may be confused with 

  protozoan parasites. 

5.   Explain when a trichrome smear must be prepared and describe 

  how amoebae stain (nucleus/cytoplasm). 
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BLOOD AND TISSUE PARASITES      

 

1. Compare the thick and thin peripheral blood smears for the 

  diagnosis of blood parasites. 

2.   Describe the life cycle of malarial parasites. 

3.   Compare the diagnostic stages of the malarial parasites: 

   A. Plasmodium vivax  C. Plasmodium falciparum 

   B. Plasmodium ovale  D. Plasmodium malariae 

4. Recognize an infection of malarial parasites in a peripheral 

  blood smear and be able to distinguish the parasites from 

  artifacts. 

5.   Distinguish Plasmodium (P.) falciparum infections from 

  infections of  Babesia in a peripheral blood smear. 

6.   Compare the transmission of P. falciparum and Babesia. 

7.   Describe the pathology of malarial parasites: 

   A. Compare the severity of infections. 

   B. Describe the fever cycles. 

   C. Describe the genetic basis for resistance to P. falciparum 

    and P. vivax infections. 

8. Compare the microfilariae as related to: 

   A. transmission 

   B. pathology 

   C. clinical specimens and laboratory diagnosis 

9. Compare the hemoflagellates as related to: 

   A. transmission 

   B. pathology 

   C. clinical specimens and laboratory diagnosis 

10. Interpret 35 mm slides or prepared slides to identify the  

  microfilariae and hemoflagellates. 

 

PARASITES OF THE IMMUNOCOMPROMISED HOST 

 

1.   Describe the transmission, pathology and laboratory diagnosis 

  of parasites of the  immunocompromised host: 

   A. Cryptosporidium parvum E. Pneumocystis carinii 

   B.  Cyclospora   F.  Strongyloides stercoralis

   C.  Isospora belli   G.  Giardia lamblia 

   D.  Toxoplasma gondii  H.  Entamoeba histolytica 

2.   Interpret diagnostic stages of the parasites of the  

  immunocompromised host in prepared slides, or 35mm slides.  
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IMMUNOLOGY  

 

IMMUNOLOGY TERMINOLOGY 

 

1. Define or describe:  

   A. antigen/immunogen  

   B. antibody/immunoglobulin  

   C. avidity 

   D. cytokine 

2.  Give the functions of the following cytokines:  

   A. interferon  

   B. interleukin  

   C. lymphokine 

3.  Give the function of an opsonin. 

 

IMMUNITY 

 

1.  Distinguish between cellular and humoral immunity: 

   A.  type of mediation involved in each 

   B.  identify what each defends against 

   C.  identify the cell types involved in each 

2. Distinguish between natural (innate) immunity and artificial 

  (adaptive) immunity: 

   A. identify the type of immune response represented by each  

   B. list 3 or 4 components of each type 

   C. state whether or not memory is involved 

3. Identify the type of adaptive (artificial/acquired) immunity 

  represented by the following examples is active or passive:  

   A. maternal antibodies in baby’s serum  

   B. attenuated vaccines (DPT, MMR, tetanus, H.  flu)     

   C.  HBIG and Rhogam  

   D.  subclinical bacterial infection 

4. Distinguish between T and B-cell lymphocytes:    

   A. primary and secondary lymphoid  origin 

   B. which produces antibodies    

   C. which is detected by the sheep blood cell Rosette  

    technique.     

   D. which is involved primarily in humoral immunity and 

    which is involved in cellular immunity. 

 

IMMUNOGLOBULINS 

1. Describe the general structure of immunoglobulins. 

2. Identify  immunoglobulin structure that: 

   A. determines the immunoglobulin class 

   B. constitutes  the antigen binding site 
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   C. permits flexibility of the molecule during antigen binding 

   D. is responsible for immunoglobulin specificity 

3. List the 5 immunoglobulin classes. 

4.  Identify the immunoglobulin class that: 

   A. exists as a pentameter 

   B. exists as either a monomer or dimmer 

   C. crosses the placenta 

   D. is produced as the first (primary) response to an  

     immunogern 

   E. is the only Ig produced by the newborn 

   F. is produced as the anamnestic (secondary) response to an 

     immunogen 

   G. may remain in the stimulated person for their lifetime 

   H. is found in tears, saliva, sweat, and other body fluids 

   I. exists in the highest concentration in serum 

5.  A. Identify the two immunoglobulins that bind complement.    

    B.State which is most efficient at binding complement.    

    C.Identify which of these reacts best at RT or 4
0
C.         

   D. Identify which usually requires 37
0
C incubation or  

    enhancement media to react.    

   E. Identify the one that has 10 antigen binding sites. 

   F. State which of these exists only as a monomer. 

6. Identify the immunoglobulin class or classes that is involved 

in:  A. neutralization    C. opsonization 

   B. allergic reactions      

7. Name the immunoglobulin class measured by the RAST and 

  RIST tests. 

 

COMPLEMENT 

 

1. Define complement. 

2.  Give 3 common functions of complement.  

3. State what event triggers the:  

   A.  Classical complement pathway  

   B.  Alternative complement pathway. 

4. Identify the complement that is: 

   A.  present in the highest concentration in serum    

   B.  is the key complement in both pathways     

5.  Identify two metal ions that are necessary for the activation of 

  complement.   

6.  State how complement is most often inactivated in the clinical 

  lab. 
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HYPERSENSITIVITY  

 

1. Define hypersensitivity.    

2.  List and describe the 4 (I-IV) types of hypersensitivity  

  reactions. 

3.  Identify the immunoglobulin class or classes involved in each 

  type of hypersensitivity reaction.    

4.  Identify the hypersensitivity reaction types that are:   

   A. immediate    

   B. delayed     

5.  State the hypersensitivity reaction involved: 

   A. anaphylaxis             E. contact dermatitis          

    B. SLE and RA     F. transfusion reactions     

   C. some hemolytic anemias  G.  the PPD 

   D. food allergies   H.  asthma    

         I.  bee stings 

CLINICAL SEROLOGY 

 

General Information: 

 

1.  A. Distinguish between  postzone and prozone reactions.    

    B. State the effect of both prozone and postzone reactions on 

    serological tests.       

   C.  Describe how prozone and postzone reactions are  

     recognized and handled when  encountered  in the clinical  

             lab.    

2. State how an acute serum sample should be stored while 

    awaiting the draw of the convalescent serum  specimen.     

3.  State the most appropriate time range to draw: 

   A. an acute serum sample      

   B. a convalescent serum sample 

4. Interpret the following serological titers:      

   A. single IgG titer 

   B. single IgG titer  >8 after a Rubella vaccine      

   C. four-fold increase in IgG titer between acute and  

    convalescent titer        

   D. single high  IgM titer in a newborn           

5.  A. Review calculations of two-fold serial dilutions.      

   B. Demonstrate the ability to correctly prepare and interpret 

    serial dilution results.  

   C.  Example:  Calculate the dilution and state the titer of  

              Tube 4 of a twofold serial dilution if tube 1 is undiluted.    

     Answer:    1 x 1/2 x 1/2 x 1/2 = 1/8     Titer: 8   

6. Describe how serum samples for routine serological tests are 

  generally stored:  long term and short term. 
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Serological Test Methods  

  

1. Compare the principles of precipitation and agglutination  

      reactions.   

2. A.  Distinguish between direct, passive, and reverse passive 

    agglutination.     

  B.  List examples of most commonly performed tests in the 

    clinical lab that use the direct, passive and reverse passive 

     methods.  

3. Describe hemagglutination, and identify the section of the 

  clinical lab that routinely uses this method. 

4. State how coagglutination differs from passive agglutination. 

5.   State how a positive test result for agglutination inhibition 

  differs from direct and passive agglutination methods.   

6.  A.  Describe the principle of flocculation tests         

  B.  List the 2 nontreponemal syphilis tests lab that use  

       flocculation methodology.  

7. A.  Describe the principle of direct fluorescent antibody  

     (DFA) test methods, and describe a positive result.   

  B.   Identify the antigen and the antibody in a DFA test.       

  C.  Describe a positive and negative DFA test result.      

  D.  State the primary application of DFA tests and list two 

    bacteria often identified using DFA testing.    

8. A.  Describe the principle of the indirect fluorescent  

             antibody (IFA) test mehtods.       

  B.  Identify the antigen in the IFA test.        

  C.  Identify the two antibodies in the IFA tests.        

  D.  Describe a positive and negative IFA test. 

  E.  Indicate which antibody is the sandwiched‖ antibody.      

  F.  List what is actually measured in DFA/IFA tests. 

9.   A.   Describe the principle of competitive EIA/ELISA tests. 

      B.   Compare the enzyme activity of competitive vs non- 

             competitive EIA/ELISA 

      C.    Identify what is actually measured in EIA/ELISA tests. 

10. A.  Describe the principle of noncompetitive, direct enzyme 

     immunoassays (ELISA/EIA) methods.        

  B.  Identify the antigen in the direct ELISA/EIA tests.       

  C.  Identify the antibody in the direct ELISA/EIA test       

  D.  Describe a positive and negative direct ELISA/EIA test.       

  E.  List the primary applications of direct ELISA/EIA) tests.   

11. A.  Describe the principle of noncompetitive, indirect enzyme 

    immunoassays (ELISA/EIA) methods.        

  B.  Identify the antigen in the indirect ELISA/EIA tests.       

  C.  Identify the two antibodies in the indirect ELISA/EIA tests.      
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  D.   Identify the ―sandwiched‖ antibody in the indirect  

     ELISA/EIA tests.        

  E.  Describe a positive and negative indirect ELISA/EIA test.  

      F.  Give the primary applications of indirect ELISA/EIA tests. 

12. A.   Identify the DFA/IFA and ELISA/EIA test methods that 

     have one wash step and those that have two wash steps.       

  B.  Explain why the wash step/steps are important to these 

    tests.        

  C.   Describe the effect of incomplete washing on these test 

    results.     

13. A.  Describe the principle of nephelometry.        

  B.  Describe the location of the detector in relation to the light 

    source of the nephelometer.        

  C.  List 3 immunology applications of this method.    

14. A.  Describe the principle of enzyme-multiplied  

     immunoassays (EMIT).   (See review card)     

  B.  Give a common application of this test method. 

15. A.  State the principle of fluorescent polarization  

    immunoassays (FPIA). (See Review Card) 

  B.  List two major applications of FPIA. 

16. A.  State the principle of flow cytometry. 

      B.  Give 4 applications of flow cytometery in the clinical lab. 

17. A.  State the principle of DNA probe technology.  

  B.  Give 3 applications of DNA probe tests. 

18. A.  State the principle of Western blotting methodology. 

  B.  List 2 confirmatory test using Western blot technology that 

     are commonly used in the clinical lab. 

 

COMMON CLINICAL SEROLOGICAL TESTS 

 

Infectious Mononucleosis (IM) 

1. A.  Describe infectious mononucleosis, and tell how it is 

    transmitted. 

     B.  Name the virus that causes IM. 

2.  A.  Define heterophile antibodies. 

     B.  Identify three examples of  heterophile antibodies. 

3.  A.  List and state the principle of  2 common screening tests  

             For IM, and the patient specimen required for each.  

      B.  Describe the adsorption pattern of  IM antibodies by beef 

     RBCs and guinea pig or horse kidney  cells. 

     C.  State the heterophile antibody that displays the opposite 

    adsorption pattern from IM. 

     D.  Describe & interpret agglutination results for IM after 

     adsorption of serum by beef RBCs and guinea pig kidney 

     cells.  
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     E.  List 5 conditions that may cause of a false positive IM test. 

     F.  Describe the specific testing for IM antibodies that may be 

    requested if the screening heterophile IM test is negative. 

 

C-reactive Protein (CRP) 

 

1. Define C-reactive protein 

2. List 8 conditions/infections that result in increased CRP levels 

  in serum. 

3.  Identify what the CRP test detects. 

4.  A.   Explain why CRP is a reliable indicator of acute  

    inflammation. 

     B.   Explain why a CRP result is more reliable than the ESR 

for  following the course of trauma or disease. 

5. Describe the principle of the latex agglutination for CRP. 

6. A.  Explain why a false negative CRP result may occur in 

    undiluted patient serum.       

  B.  Describe how this possibility is addressed in the test 

    procedure for CRP.                  

7.  Correlate new CRP testing methods with screening for  cardiac 

     risk atients.  

 

Mycoplasma pneumonia detection 

 

1. Describe the respiratory infection caused by Mycoplasma 

  pneumoniae. 

2. Describe the most common serological test used in the clinical  

      lab for diagnosing M. pneumonia infections 

 

Pregnancy Tests 

 

1. Describe the B-hCG hormone. 

2.  A.  List 3 specimens that may be used for hCG testing. 

     B.  Explain how specimens are stored if hCG testing is not 

     performed within 24 hours. 

3.  A.  Describe the principle of rapid latex agglutination 

     pregnancy tests. 

  B.  Describe the antibody and the indicator particles used in 

     the test. 

  C.  Describe a positive hCG test result. 

4.  A.  Describe the principle of EIA pregnancy tests. 

  B.  Describe the antibody used in the EIA tests. 

     C.  Describe a positive EIA pregnancy test. 

5. Explain how the specificity of both latex agglutination and 

EIA pregnancy tests have been increased, and its significance. 
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6.  A.  Give the best urine specimen for pregnancy tests, and 

         explain why it is best. 

     B.  Describe the main advantage of EIA tests over latex 

    agglutination tests. 

7. List 4 tumors that can give a positive hCG test result. 

 

AUTOIMMUNE DISEASE SEROLOGY 

 

Group A Strep Sequellae 

 

AntiStreptolysin O (ASO) /Streptozyme 

 

1. List two sequellae of Group A strep throat  and/or skin  

  infections that may be diagnosed by the Antistreptolysin O 

  (ASO) or Streptozyme  tests. 

2. A.  State the principle of the ASO latex agglutination. 

  B.  Describe the antigen used in the ASO latex agglutination 

     test. 

     C.  State the minimum diagnostic titer of a positive ASO  

              latex agglutination test for school age children and adults. 

3.  A.  List the 5 antigens used in the Streptozyme test. 

      B.  Identify the serological test method used in the  

            Streptozyme  test. 

4. Explain why an ASO test may be negative, but the  

      Streptozyme test positive. 

 

Rheumatoid Arthritis (RA) 

 

1. A.  Describe rheumatoid arthritis (RA). 

    B.  Define rheumatoid factor (RF). 

2. List two specimens that may be used to test for rheumatoid 

  factor. 

3. State the circulating immunoglobulin that is detected by 

    rheumatoid factor tests. 

4.  A.  List the two types of carrier particles used for attaching 

    the RF antigen , and identify the one that increases the 

    sensitivity of RA tests. 

  B.  List the antigen used in the RF tests. 

  C.  State the RF titer that suggests a patient has rheumatoid 

    arthritis. 

5. Interpret the following RF test results:  

  Agglutination with undiluted patient serum  

  No agglutination with a 1:10 dilution of patient serum  

6. Give 2 reasons a false negative RA latex agglutination test 

  result may occur with undiluted patient specimens.              
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7. Identify 4 conditions that may cause a false positive RA test. 

 

Systemic Lupus Erythematosus (SLE) 

 

1. A.  Describe  SLE. 

    B.  Describe the usual complement levels in SLE patients. 

2.  Identify and state the principle of 2 screening tests (FANA and 

  LA) for SLE. 

3.   Describe the homogeneous, peripheral and speckled FANA  

     patterns associated with SLE and be able to recognize these   

    fluorescence patterns.  (See Web Training Immunology) 

4.  List two conditions other than SLE that may result in a  

      positive FANA/LE screen. 

5. List 3 antibody tests that are most specific for diagnosing SLE, 

  and give their associated FANA patterns.  

6.  Explain why negative test results for anti-Sm, anti-ds DNA and 

  anti-DNP  do not necessarily rule out SLE in a patient. 

 

 

TICK-BORNE DISEASE SEROLOGY 

 

Rocky Mountain Spotted Fever (RMSF) 

 

1.  Describe untreated Rocky Mountain Spotted fever. 

2.  Explain why the Weil-Felix test for RMSF is no longer  

  performed by most clinical labs. 

3.  A.  List the organism that causes RMSF.  

      B.  List the vector of Rocky Mountain Spotted Fever. 

 4.  A.  Describe the principle of the latex agglutination test for 

    detecting RMSF antibodies. 

  B.  State the minimum diagnostic LA titer for a RMSF 

    infection. 

 

Lyme Disease 

 

1. Describe untreated Lyme disease. 

2. A.  List the bacteria that causes Lyme disease. 

  B.  List the vector of Lyme disease. 

3.  List two patient specimens commonly used to detect Lyme 

  antibodies. 

4.  A.  List 2 screening test methods used to detect Lyme  

    antibodies in patients’ sera. 

     B.  List the most commonly used confirmatory test method  

            for Lyme disease. 

     C.  State the significant (diagnostic) antibody titers. 
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5. List 4 conditions/diseases that may cause false positive Lyme 

  disease test results. 

 

VIRUS  SEROLOGY 

 

Hepatits 

 

General Information 

1.  List the 2 hepatitis viruses that may cause chronic liver  

      cirrhosis and/or cancer. 

2. State the hepatitis virus most commonly associated with post-

  transfusion hepatitis. 

3. List the hepatitis virus that is seen only in association with the 

  HBV infections. 

4.   Compare the routes of transmission of Hepatitis A (HAV), 

  Hepatitis B (HBV) and Hepatitis C (HCV). 

 

Hepatitis Serological Testing  

  

1. Give the serum antigen and/or antibody markers that best 

  indicate the progression of HBV infections:  

  A.  the first antigen to appear in acute infections and  

    remaining in chronic disease 

  B.   another antigen and antibody seen in acute infection and in 

    chronic disease 

  C.   the antibody  seen in HBV vaccinated persons and late 

    convalescence 

  D.  the antibody that may be the only one present during the 

    ―core window‖ period 

  E.  the antibody  that marks the end of an HBV infection 

    (recovery) 

2. Identify the HCV antibody that may be detected in patients  

      with  acute and chronic HCV infections. 

3. A.  List the most useful antibody marker for acute HAV 

    infections 

  B.  List the HAV antibody that peaks during convalescence  

             and remains elevated for life.  

 

LATENT VIRAL SEROLOGY 

 

Cytomegalovirus (CMV) 

 

1. A.  Compare CMV infections of most adults with CMV 

    infections in the neonate. 
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  B.  Identify cells in the human body where CMV remains 

    latent. 

 2. List 5 modes of CMV transmission. 

3.  List two groups of people who must receive CMV negative 

  blood. 

4.  A.  List the most commonly used serological screening test 

    method for CMV. 

     B.  List two commonly used serological assay methods for 

    determining serum titers of IgG and IgM. 

Herpes simplex virus (HSV) 

 

1. A.  Describe the usual primary infections caused by HSV1  

             and HSV2. 

     B.  Describe the HSV2 infection when transmitted from   

             mother to child.  

     C.  Describe how each type is usually transmitted. 

     D.  Describe where the viruses remain latent in the human 

    body. 

2. List the most commonly used serological test methods used to 

  detect genital Herpes simplex viruses directly from patient 

  specimens (direct antigen tests). 

3.  List the 3 most commonly used serological test methods used   

      to detect serum antibodies to genital Herpes. 

 

Varicella-Zoster Virus (VZV) 

 

1. A.  Describe the primary and latent varicella-zoster (VZV) 

    infections. 

     B.  Describe the site of latency of VZV.   

2. List the serological test methods used to diagnose VZV  

  infections. 

3.  List the most commonly used serological test method for 

  determining VZV immune status. 

 

Human Immunodeficiency Virus (HIV1) 

1. A.  Name and describe the disease that HIV1 causes in the US. 

    B.  Name the virus that also causes AIDS, and is endemic to 

    West Africa. 

2. Describe the HIV ―window‖ period, and list the antigen that is 

  present and detectable during the window period. 

3.  List sexual and nonsexual modes of transmission of HIV. 

4. A.  List 7 opportunistic microbes that serve as indicator 

    diseases of AIDS patients. 

    B.  List 3 tumors that serve as indicator malignancies of 

    AIDS patients. 
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5. A.  Give the cell that is most commonly infected with HIV 

    early in the disease. 

     B.  Give the cell line that later becomes infected with HIV. 

6.  A.  Name the test method most commonly used to screen for 

    HIV antibodies. 

     B.  List 5 causes of false positive and 2 reasons for false 

    negative test results. 

7.  A.  Name the test method that is most commonly used to 

    confirm HIV antibody. 

  B.  Describe the CDC’s criteria for interpreting a positive HIV 

    test by Western Blot. 

     C.  When should indeterminate Western Blot tests be  

    repeated?  

8.  A.  List three tests currently used to diagnose congenital HIV. 

     B.  Describe the shortcomings of attempting to diagnose 

    congenital HIV. 

 

 

MISCELLANEOUS   INFECTIOUS DISEASE SEROLOGY 

 

Rubella Virus  

1. A.  Distinguish between acquired and congenital Rubella 

    infections. 

      B.  Describe how acquired and congenital Rubella infections 

    are transmitted. 

2. Name the vaccine for mumps, measles, and  rubella  

3.  A.  Name the immunoglobulins that are formed   

             simultaneouslyin early Rubella infections. 

  B.  List the antibody that is tested to establish congenital 

    Rubella in neonates. 

  C.  List the antibody and minimum significant titer to  

    establish Rubella immunity. 

4. A.  List the best test methodology for rapid screening for 

    Rubella antibodies. 

     B.  List 4 commonly used quantitative Rubella test methods 

    that do not use radioisotopes.   

     C.  Identify the autoimmune disease that may cause a false 

    positive IgM Rubella test result if the patient’s serum is 

    not pretreated. 

5. Give the indications and/ or next best action for the  

      following Rubella scenarios: 

     A.  A patient who had been exposed to Rubella was  

     immediately tested for Rubella  antibodies.  Both IgG and 

     IgM were negative.  What does this indicate?  What  

               Action should be taken next? 
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     B.  A pregnant patient was exposed to Rubella, three days ago, 

    and currently has no clinical symptoms of Rubella. What  

              is the next best course of action? 

  C.  A child-bearing aged woman receives a Rubella vaccine.  

      How long should she postpone pregnancy? 

 

Toxoplasmosis 

 

1. A.  Describe toxoplasmosis in AIDS patients. 

  B.  Describe congenital toxoplasmosis. 

2. Name the parasite that causes toxoplasmosis. 

3.  Describe the usual modes of transmission of  T. gondii. 

4.  Identify the serological method of choice for detecting the  

  toxoplasmosis antibodies, IgG and IgM. 

 

5.  Interpret the following titer results for toxoplasmosis: 

   A. Negative IgG and IgM  

   B. High IgG and IgM titers 

   C. High IgM titer in a neonate  

   D. Four-fold increase in IgG titer 

6.  Explain why it is important to determine the IgG and IgM titers 

  of child-bearing aged women. 

 

SYPHILIS  SEROLOGY 

General Information 

1.   A.  Briefly describe the disease progression of untreated 

    syphilis. 

  B.  Name the bacteria that cause syphilis. 

  C.  Describe the modes of transmission of syphilis. 

2. Name 2 common nontreponemal antibody screening tests for 

  syphilis. 

3. Name 3 treponemal antibody confirmatory tests for syphilis. 

4.  Name the nontreponemal test performed on CSF to diagnose 

  neurosyphilis. 

5. A.  List the tests that result in the most false positives. 

  B.  List 5 common false positives. 

  C.  Explain why treponemal tests result in fewer false  

            positives. 

6. Name the tests that can be used to follow syphilis  

  therapy/treatment. 

7.  Name the syphilis test that is most sensitive for serological 

  detection of syphilis in all its stages, including latency and the 

  tertiary stage. 
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Nontreponemal Syphilis Serology:  RPR and VDRL 

 

1. Identify the test methodology used in the RPR and VDRL tests. 

2. A.  Describe the patient specimen used in the RPR test. 

  B.  List 2 patient specimens that might be used in the VDRL 

    test.  Which is used for neurosyphilis testing? 

  C.  Explain why serum for VDRL tests must be heat  

           inactivated first. 

3. Name the antibody-like substance detected by the RPR and 

  VDRL. 

4. Compare the antigen used in the RPR and the VDRL tests. 

5. Explain why the RPR is read with the naked eye  

  (macroscopically), while the VDRL must be read  

  microscopically. 

6. A.  Describe how positive RPR and VDRL tests are reported. 

     B.  Explain the next action if an RPR or VDRL is reactive. 

7.  Compare the rotator rpms and times of rotation for the RPR  

      and VDRL. 

8.  Explain how a possible prozone reaction is detected in VDRL 

  tests.  

9.  Describe  the main quality control procedures required for RPR 

  and VDRL tests. 

 

Treponemal Syphilis Serology: FTA-ABS, ELISA, MHA-TP 

 

FTA-ABS  Syphilis Test 

 

1. Describe the principle of the FTA-ABS test for detecting 

  syphilis antibodies. 

2.  A.  Name the sorbent used to pretreat a patient’s serum  

            sample. 

  B.  Explain the purpose of the sorbent, and the effect on test 

     results. 

3. A.  Identify the antigen used in the FTA-ABS test. 

  B.  Name the antibodies detected by the FTA-ABS test. 

4. Describe a positive FTA-ABS test result for syphilis. 

5. Explain why the FTA-ABS test cannot be used to follow the 

  course of treatment of a patient with syphilis. 
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TUMOR MARKER SEROLOGY 

 

1. List 3 serological commonly used methods used to detect 

  tumor-associated antigens (TAA). 

2. Identify the tumor markers that best indicate: 

   A. liver and testicular cancers 

   B. colon cancer 

   C. prostate cancer 

3.  Identify the tumor marker that best indicates: 

   A. breast  cancer 

   B. pancreatic or liver  cancer 

   C. ovarian cancer  

4.  List the tumor marker that best detects trophoblastic  

  tumors/testicular/ovarian cancers. 

 

Psychomotor Objectives: 

 

1. Prepare and process specimens for analysis. 

2. Perform quality control. 

3.   Demonstrate competence in performing microbiological 

  procedures. 

4.  Demonstrate competence in performing parasitology  

  procedures. 

5.   Demonstrate competence in performing serological procedures. 

 

Affective Objectives:  

1. Demonstrate ability to organize work so that it is completed 

in a reasonable amount of time. 

2.   Demonstrate proficiency in following and retaining oral and 

  written directions on a continuing basis. 

3.   Present a neat, clean, well groomed and professional image in 

  accordance with the dress code guidelines of the MLT  

  Handbook and hospital to which the student is assigned. 

4.   Demonstrate punctuality, attendance, and responsibility by 

  properly notifying the clinical instructor, education  

      coordinator, and appropriate College instructor when going to  

      be late or absent. 

5.   Demonstrate legibility, completeness, and accuracy of all 

  written communications. 

6.   Demonstrate the ability to get along with other students, 

  instructors, clinical personnel, and patients of varied  

  socioeconomic, racial, and ethnic backgrounds by consistently 

  maintaining good relationships, cooperating with others, and 

  adjusting to different personalities. 

 7.  Accept constructive criticism by listening to and evaluating 
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  feedback about yourself and activities without becoming 

  defensive or excessively embarrassed. 

8.   Demonstrate ability to perform required duties with accuracy 

  under stressful conditions by demonstrating poise and control 

  when under pressure. 

9.   Demonstrate initiative by seeking additional responsibilities 

  when you are through with assigned work. 

10. Show respect for patient's rights and needs by being cautious 

  about reporting patient results only to those directly  

      responsible for patient care. 

11. Demonstrate adaptability by readily adjusting to organization 

  changes such as schedule changes, workload changes, etc., 

  without complaining and becoming overly anxious. 

12. Demonstrate professional motivation by seeking additional 

  reading assignments, asking questions, and attending non-

  required seminars and lectures. 
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SYLLABUS  ADDENDUM 

 

COURSE TITLE: MICROBIOLOGY 

COURSE NUMBER: MLT 270, 251, 251 

INSTRUCTORS: E. Romani, & R. Davis                    

Students are expected to bring to class::                   

1.  Review Cards       

2.  Objectives for each unit 

3.  Texts/Class notes from first year course 

5.  Ciulla: Success! in CLS:  Outline review and review questions 

Additional activity for each specific rotation test: 

1. Med Training Microbiology (on-line):  See Handout for 

assignment for each rotation test 

2. Med Training Sections: 

A. Gram Stain:  Introduction, Morphology, Specimen Sites, 

and Case Studies 

B. Mycoloy 

C. Parasitology 

   

COURSE CALENDAR: 

WEEK  DAYS TOPIC   ASSIGNMENT 
 1    MON Introduction/Fundamentals/  Computer Disks:  

      Clinical Specimens                    Basic Microbiology 

      Gram Positive Cocci                 MedTraining:   

      Neisseria/Moraxella/       

      Haemophilus/HACEK        

 

1     FRI      Microbiology Test 1 

 

2     MON Enterobacteriaceae/       Med Training

       Nonfermenters/                  Computer Disk: 

      Miscellaneous Gram    Bacteriology I 

      Negative Bacilli 

    

2     FRI Microbiology Test 2        Med Training & Disk                                           

          Bacteriology II 

 

3     MON  Anerobic Gram Positive       Med Training and 

                            Bacilli/Anaerobes                 Anaerobic Educator 

           Mycoplasma/Chlamydia/   

                           Rickettsiae/Viruses   

 

3     FRI  Microbiology Test 3                 Med Training 

 

4     MON Quality Control     Kodachrome Slides: 

      Antimicrobials                  Fungi  & Med                               

                                           Mycobacteria                 Training: Mycology 

                                           Fungi (Mycology) 
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 4    FRI   Microbiology Test 4 – Includes Mycology Slides 

 

5     MON Parasitology         Parasitology: 

          Kodachrome Slides    

          Med Training:

          Parasitology 

             

 

5     FRI Microbiology Test 5—Includes Parasitology Slides

  

 

6     MON Immunology         Computer Disks: 

                          Basic Principles/   Immunology   

      Syphilis/Non-syphilis  Principles; Advanced 

      Serology   Immunology 

          Med Training :     

                                                                                              Immunology: FANA

 6                   FRI  Microbiology Test 6                  

                                                                                              

 

7                  MON             Review for Final exam                Complete all  

                                                                                              Computer  reviews            

 

7         FRI                Microbiology Final Exam (Includes  only 

                                           Immunology that pertains to microbiology) 

 

CASE STUDIES/REVIEWS 

 

1.  Microbiology Case Studies is a hard copy included behind the  

     Case Studies section of the microbiology/serology materials.   

2. The Case Studies are due the last day of the microbiology 

rotation 

 

MED TRAINING:  MICROBIOLOGY ASSIGNMENTS  

FOR EACH WEEK  

1.  Week One:  Monday : Gram Stain:  Morphology: Cells,   

Bacteria, Yeast, Artifacts 

2. Week One:  Friday:  Specimen Sites:  CSF, Blood, 

Respiratory 

3. Week Two:  Monday: Urine, Genital, Wound 

4. Week Two:  Friday: Eye, Joint, Stool 

5. Week Three:  Monday: Case Studies  

6. Week Three:  Friday:  Exams 
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COMPETENCY V:  Master procedures in urinalysis.  

 

Cognitive Objectives:   

 

THE URINARY TRACT 

 

1. Name the structures which comprise the urinary tract. 

2.  Describe the functions for which the kidneys are responsible. 

3.  Name the functional unit of the kidneys and the structures of 

  which it consists. 

4.  Describe the primary function of the glomerulus. 

5.  Briefly describe the formation of urine. 

 

SPECIMEN COLLECTION AND PRESERVATION  

 

1.  List the changes which commonly occur when urine stands for 

  several hours at room temperature. 

2.  List the recommended methods for urine preservation. 

3.  Briefly describe the five common methods of urine collection. 

4.  State the purpose of quality control in urinalysis 

5.  Indicate how often quality control should be performed. 

6.  Briefly describe the urinalysis quality control procedures 

  including the reference values. 

7.  Indicate the steps to be taken if quality control fails for: 

   A. reagent strips  C. Ictotest 

   B. clinitest   D. 3% sulfasalicylic acid 

 

INSTRUMENTATION AND QUALITY CONTROL 

 

1.  State the operating principle of the reagent strip reader 

2.  Briefly describe the daily maintenance procedure for the 

reagent strip reader. 

3.  State the purpose of calibration the reagent strip reader. 

4.  Indicate how often the reagent strip reader should be calibrated. 

5.  List the steps to be taken if the calibration is rejected. 

6.  State the purpose of quality control in urinalysis. 

7.  Indicate how often quality control should be performed. 

8.  List the control materials used by this laboratory and briefly 

describe how they are prepared. 

9.  Briefly discuss the urinalysis quality control procedures 

including the reference values. 

10.  Indicate the steps to be taken if quality control fails for: 

 A.  Reagent Strips 

 B.  Confirmatory tests such as Clinitest, Ictotest, SSA,  

               Acetest 
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PHYSICAL PROPERTIES 

1. Name the pigment primarily responsible for normal urine  

      color. 

2. List the terms used to describe urine color.  

3. List some of the possible causes for the following urine colors 

    and indicate whether they are pathological (P) or non-

    pathological (NP). 

   A. bloody or red  E. blue 

   B. port-wine red  F.  green 

   C. orange-red/orange brown  G.  brown-black 

   D.  yellow-brown/yellow-green 

4. List and compare the terms used to describe urine appearance. 

5. Identify the substances that can cause a urine to be turbid and 

  indicate whether or not they are P or NP. 

6.  Name the condition in which the following urine odors may 

  occur: 

   A. fruity   C. maple syrup 

   B. ammonical  D.  mousey or musty 

7.  State when it is necessary to report urine odor. 

8. Define the following terms: 

   A. anuria   M. alkaptonuria 

   B. oliguria       N.  urinary calculi 

   C. polyuria   O.  paroxysmal noctural 

         hemoglobinuria      

   D. dysuria   P.  micturition 

   E. pyuria   Q.  isosthenuric urine 

   F. cystitis   R.  hyposthenuric urine 

   G. nephritis       S.  hypersthenuric urine 

   H. nephrosis   T.  hypotonic urine 

   I. glomerulonephritis      U.  hypertonic urine 

   J. pyelonephritis    V.  specific gravity 

   K.  polycystic renal disease 

9. Discuss the purpose of determining specific gravity. 

10. List the methods by which specific gravity may be measured 

  and state the principle for each. 

11. State the normal range for specific gravity. 

12. State the temperatures at which urinometers are calibrated and 

  calibrate the urinometer for variations in temperature. 

13. Discuss the major advantage of using a refractometer versus a 

  urinometer when determining specific gravity. 

14. For the Multistix 10SG test for specific gravity, list the  

  following: 

   A. substance measured      D.  time lapse 

   B. reagents       E.  sensitivity 

        C. color change          F.  sources of error 
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15. List the conditions or substances which may:  

   A. increase specific gravity 

   B. decrease specific gravity 

16. Define and state the clinical significance of pH. 

17. Name the ways by which urinary pH may be regulated. 

18. State the principle of the test for pH by Multistix 10SG. 

19. For the Multistix 10SG test for pH, list the following: 

   A. substance measured  E.  sensitivity 

   B. reagents       F.  sources of error 

   C. color change      G.  normal values    

   D. time lapse 

20. List the pathologic conditions which may cause: 

   A.  acid urine  B.  alkaline urine 

 

21. Discuss the two main mechanisms by which proteinuria  

      occurs. 

22. Define "orthostatic" proteinuria. 

23. List all reagents which can be used to test for urinary albumin. 

24. State the principle of the test for protein by Multistix 10SG. 

25. For the Multistix 10SG test for protein, list the following: 

   A. substance measured  E. sensitivity 

   B. reagents   F.  sources of error     

   C. color change  G.  normal values      

   D. time lapse 

26. State the name and principle of the test for protein by the 

  sulfosalicylic acid (SSA) method. 

27. Indicate conditions in which proteinuria may occur.  

28. Differentiate between diabetes mellitis and diabetes insipidus. 

29. List the causes of hyperglycemia other than diabetes. 

30. State the principle of the test for glucose by Multistix 10SG  

      and write the word formula for the enzyme rections. 

31. For the Multistix 10SG test for glucose, list the following: 

   A. substance measured      E.  sensitivity 

   B. reagents       F.  sources of error     

   C. color change      G.  normal value 

   D.  time lapse 

32. State the principle of the test for reducing sugars by the  

      Clinitest method. 

33. For Clinitest, list the following: 

   A. substance measured      E.  sensitivity 

   B. reagents       F.  sources of error     

   C. color change      G.  normal value      

    D. time lapse  

34. Briefly describe the Clinitest 2-drop procedure and why it is 

  performed. 



 

_________________________________________________________________________ 

SPARTANBURG COMMUNITY COLLEGE, SPARTANBURG, SOUTH CAROLINA 

127 

35. Explain why a Clinitest should be performed on all pediatric 

  patients under age three. 

36. Name the substance other than glucose which will give a 

  positive copper reduction test. 

37. Name the three Ketone bodies in urine and indicate which are 

  detected by routine lab tests. 

38. Name the chemical reagent used consistently in urinary ketone 

  determinations and indicate what constitutes a positive  test. 

39. State the principle of the test for ketones by Multistix 10SG. 

40. For the Multistix 10SG test for ketones, list the following: 

   A. substance measured      E.  sensitivity   

   B. reagents       F.  sources of error     

   C. color change  G.  normal values 

   D. time lapse 

41. List conditions in which acetone and acetoacetic acid may  

     occur and indicate whether they are P or NP. 

42. Using a diagram, illustrate how hemoglobin is broken down  

      and excreted in normal metabolism. 

43. State the principle of the test for bilirubin by Multistix 10SG. 

44. For the Multistix 10SG test for bilirubin, list the following: 

   A. substance measured  E. sensitivity 

   B. reagents   F. sources of error     

   C. color change  G.  normal values      

   D. time lapse 

45. State the principle of the test for bilirubin by Ictotest. 

46. For Icotest, list the following: 

   A. substance measured  E. sensitivity 

   B. reagents       F.  sources of error     

   C. color change      G.  normal values    

   D.  time lapse 

47. Briefly explain how to measure the bilirubin if a patient has 

  been taking Pyridium. 

48. Identify the test considered most sensitive to bilirubin. 

49. Name conditions in which bilirubin may be present in the  

      urine. 

50. List other methods used to test for bilirubin. 

51. Name two methods of detecting blood in urine. 

52. List the condition under which red cells tend to: 

   A. lyse   B. crenate 

53. State the principle of the test for occult blood by Multistix 

   10SG. 

54. For the Multistix 10SG test for blood, list the following: 

   A. substance measured  D. sensitivity 

   B. reagents   E. sources of error     

   C. time lapse/color change  F. normal values      
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55. Name at least three conditions which can cause: 

   A. hematuria  B. hemoglobinuria 

56. State the principle of the test for urobilinogen by Multistix 

   10SG. 

57.  For the Multistix 10SG test for urobilinogen, list the 

following: 

   A. substance measured  E.  sensitivity 

    B. reagents       F.  sources of error     

   C. color change  G.  normal values      

   D. time lapse 

58. State the principle of the test for leukocyte esterase by  

      Multistix 10SG. 

59. For the Multistix 10SG test for leukocyte esterase, list the 

  following: 

   A. substance measured  E.  sensitivity 

   B. reagents       F.  sources of error     

   C. color change  G.  normal values      

   D. time lapse 

60. State the principle of the test for nitrate by Multistix 10SG. 

61. For the Multistix 10SG for nitrite, list the following: 

   A. substance measured  E. sensitivity 

   B. reagents       F.  sources of error     

   C. color change  G. normal values      

   D. time lapse 

62. Explain the clinical significance of leukocyte esterase and 

  nitrite. 

63. List the essential storage conditions for Multistix 10SG. 

64. Identify when it is necessary to run follow-up tests after the 

  routine reagent strip screening tests and indicate what test is 

  used in each instance. 

 

MICROSCOPIC EXAMINATION 

 

1. Briefly describe the procedure for performing urine  

  microscopics by the Fisher Urisystem method. 

2. List the normal values for the following microscopic  

  components by the Fisher method: 

   A. WBC B.  RB       C. Hyaline  

 3. List the dyes used in Sternheimer-Malbin stain and state the 

  reason for its use. 

4.  Explain when a polarizing lens should be used.  

5. Describe how to clear a specimen of excess: 

   A. urates   C.  RBC's 

   B. phosphates 
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6. Sketch, define, and state the clinical significance of the  

  following formed elements of urine sediment: 

   A. leukocyte (WBC)  N. bilirubin crystal 

       B. histiocyte   O.  triple phosphate crystal 

   C. erythrocyte (RBC)   P. calcium phosphate crystal 

   D. squamous epithelial cell  Q.  calcium carbonate crystal 

   E. transitional epithelial cell  R.  ammonium biurate crystal 

   F. renal tubular epithelial cell  S.  hyaline cast 

    (RTE)   T.  WBC cast 

   G. calcium oxalate crystal   U.  RBC cast 

   H. uric acid crystal  V.  epithelial cell cast 

   I. leucine crystal  W.  granular cast 

     J. tyrosine crystal  X.  waxy cast      

   K. cystine crystal   Y.  fatty cast 

   L. cholesterol crystal  Z. oval fat body 

   M. sulfonaminde crystal    

7. List the crystals found in acid urine. 

8. List the crystals found in alkaline urine. 

9. List the crystals considered to be abnormal. 

10. Differentiate amorphous urates from amorphous phosphates. 

11. Identify the following crystals from the nickname given: 

        A. "coffin-lid"  C.  "thornapple" 

   B. "envelope"  D. "sheaves of wheat" 

12. State at what power WBC's, RBC's, and epithelial cells are 

  counted under the microscope. 

13. Define "glitter cell." 

14. List the three types of epithelial cells from least to most  

  significant. 

15. State the ways macroscopically and microscopically, that 

  hematuria and hemoglobinuria can be   distinguished. 

16. Explain what clues indicate that bacteria are from the  

  genitourinary tract rather than contaminants. 

17. Name a component of urine which may be mistaken for   

       bacteria and why. 

18. List the types of casts found in urine. 

19. Briefly describe the formation of casts. 

20. Discuss the significance of casts and compare the relative 

  significance of hyaline, cellular,  granular, waxy, and fatty  

      casts. 

21. Define and state the clinical significance of a cylindroid. 

22. Explain the significance attached to the width of a cast. 

23. List the conditions under which casts are most likely to  

  dissolve. 

24. State at what power casts are counted under the microscope. 
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25. Name the condition and confirmatory test needed if a urine 

  contains greater than 400 mg% protein  and no casts or  

  abnormal amounts of RBC's. 

26. Define and state the clinical significance of: 

        A. fat globules  C. fatty casts 

   B. oval fat bodies 

27. List the stains used to demonstrate fat in the urine. 

28. Describe the appearance of fat globules under polarized light. 

29. Briefly describe the procedure for performing fat stains. 

30. Name the most commmon parasite found in urine. 

31. Name two normal components of urine which may be mistaken 

  for the above parasite and describe how they may be  

  differentiated. 

32. List other parasites that may be found in urine. 

33. State the clinical significance of spermatozoa when observed in 

  male urine. 

34. Define hemosiderin and explain how it is identified in urine 

  sediment. 

35. Define myoglobin and explain why it is ordered. 

36. Briefly describe the procedure to detect myoglobin by: 

   A. ultra centrifugation  B. ammonium sulfate       

37. Define melanin and state its clinical significance. 

38. For the nitroprusside test for melanin indicate the following: 

       A.  reagents 

       B.  brief description of the procedure 

       C.  what constitutes a positive reaction 

39. For the ferric chloride test for melanin, indicate the following: 

       A.  reagents 

       B.  brief description of the procedure 

       C.  what constitutes a positive reaction 

40. Briefly describe the Wallace-Diamond urobilinogen procedure. 

41. Identify the constituents used to prepare Ehrlich's  

      Benzaldehyde  reagent. 

42. Discuss the significance of a positive Ehrlich's reaction  

  indicating if the reaction is specific for urobilinogen. 

43. Explain the significance of an increased urobilinogen. 

44. State the normal range for urobilinogen by the Wallace- 

  Diamond method. 

45. Name the test that distinguishes between urinary urobilinogen 

  and porphobilinogen and describe the procedure. 

46. State the difference between porphyrin and porphobilinogen. 

47. Name the test that detects porphobilinogen by an inverse 

  Ehrlich's reaction and describe the procedure. 

48. Explain how porphyric disorders are classified. 
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49. Name and describe the procedures used to distinguish between 

  the two classifications of porphyric disorders. 

50. Identify conditions which are characterized by the excretion of: 

   A. excess porphyrins 

   B.  excess porphyrin precursors 

51. Indicate what the initials PKU mean. 

52. State the principle of the Ferric Chloride test for PKU. 

53. Name the dipstick test for PKU. 

54. Name the other substance screened of using Phenistix and 

  indicate the color reaction given. 

55. Explain the significance of salicylates in the urine.  

56. Identify the substance detected by the following tests and 

  indicate what constitutes a positive  reaction: 

   A. Gerhardt's  D.  Watson-Shwartz 

   B.  Sulkowitch  E.  Wallace-Diamond 

   C.  Watson 

57. List the stains used to detect eosinophils in urine. 

58. List the diseases or conditions in which eosinophiluria may 

  occur. 

59. Briefly describe the principle of the serologic pregnancy test. 

60. List conditions which could cause a false positive pregnancy  

      test 

 

Psychomotor Objectives: 

1. Prepare and process specimens for analysis. 

2. Perform quality control. 

3. Maintain instruments. 

4. Demonstrate competence in performing macroscopic and 

  chemical urinalysis procedures. 

5. Demonstrate competence in performing microscopic urinalysis 

  procedures. 

 

Affective Objectives: 

1.  Demonstrate ability to organize work so that it is completed in 

a  reasonable amount of time. 

2.  Demonstrate proficiency in following and retaining oral and 

  written directions on a continuing basis. 

3.  Present a neat, clean, well groomed and professional image in 

  accordance with the dress code guidelines of the MLT  

  Handbook and hospital to which the student is assigned. 

 

4. Demonstrate punctuality, attendance, and responsibility by 

  properly notifying the clinical instructor, education  

     coordinator, and appropriate College instructor when going to  

      be late or absent. 
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5.  Demonstrate legibility, completeness, and accuracy of all  

     written communications. 

6.  Demonstrate the ability to get along with other students,  

  instructors, clinical personnel, and patients of varied  

  socioeconomic, racial, and ethnic backgrounds by consistently 

  maintaining good relationships, cooperating with others, and 

      adjusting to different personalities. 

7. Accept constructive criticism by listening to and evaluating 

  feedback about yourself and activities without becoming 

  defensive or excessively embarrassed. 

8.   Demonstrate ability to perform required duties with accuracy 

  under stressful conditions by demonstrating poise and control 

  when under pressure. 

9.   Demonstrate initiative by responsibilities when you are through 

  with assigned responsibilities. 

10. Show respect for patient's rights and needs by being cautious 

  about reporting patient results only to those directly  

       responsiblefor patient care. 

11. Demonstrate adaptability by readily adjusting to organization 

  changes schedule changes, workload changes, etc., without 

  complaining and becoming overly anxious. 

12. Demonstrate professional motivation by seeking additional 

  reading assignments, asking questions, and attending non-

  required seminars and lectures. 
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SYLLABUS  ADDENDUM 

 

COURSE TITLE: Urinalysis  

COURSE NUMBER: MLT 270, 251, 251 

INSTRUCTORS: E. Romani, & R. Davis                    

Students are expected to bring to class:    

1.  Objectives for unit 

2.  Text/Class notes from the first year course 

4.  Ciulla: Success! In CLS; Outline review and review questions 

       Chapter  11, p. 907-957.   

      Note:   Rotation tests will include information from this  

      section of Cuilla. 

Additional Materials/Study Aids: 

1.  Kidney Structure and Function: 3 Handouts and Med Training  

2.  Dipstick Summary Chart 

3.  Study Guide :  Glossary of Terms for Urinary Sediment and  

     Study Helpers:  Crystals 

4.  Case Studies: Answer  throughout rotation; due at end of  

     rotation  

 

COURSE CALENDAR: 

WEEK  DAYS      TOPIC                  ASSIGNMENT  

 

1         MON      Urinary Tract            Computer disks,                                    

                    Specimen Collection and  Physical Properties;                                                                                        

                     Preservation                       Specimen Formation

                         Instrumentation/QC    & Dipstick  

                              Physical Properties            Med Training                              

                   

1         FRI Test 1    Computer Disks

                                                                     Med Training 

 

2        MON Microscopic Examination Microscopic Lecture                                                         

               slides (see also Med       

         Training) 

    

2    FRI Test 2        

                         

3    MON Exam Review     Complete all disks

               & Med Training

                                                              

 3           FRI Final Exam              
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CASE STUDIES:  On-line.  Due last day of rotation. 

 

 

CUILLA REVIEW:  Questions from Cuilla: Success! In CLS 

will be included on rotation tests.  
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COMPETENCY VI: Master various blood collection 

techniques.   

 

Cognitive Objectives:   

1.  List the two main parts of the circulatory system. 

2. Define aberrant arteries. 

3. Differentiate the three layers of tissue found in veins and 

  arteries. 

   A. tunica intima  C. tunica adventitia 

   B. tunica media 

4. Superficial veins of upper extremities: 

   A. digital veins  D. basilic veins 

   B. metacarpal veins E. median veins 

   C. cephalic veins 

5. Differentiate arteries and veins as to: 

   A. color of blood D. place in body 

   B. pulsation  E.  tissue supplied 

   C. flow 

6. Differentiate the layers of the skin as to: 

   A. epidermis  C. superficial facia 

   B. dermis 

7. Define the following:  

   A. tourniquet  E.  needles and sizes 

        B. preps and their uses F.  lancet 

        C. bandages used after G.  cold pac  

             Venipuncture H.  bio-hazard labels 

       D.  barrell or vacutainer 

8. Describe the following procedures: 

   A. drawing blood from patients with an I.V. 

   B. use of syringes in phlebotomy 

   C. prepping technique 

   D. isolation precaution 

   E. lab work drawn from patient with a disease transmitted by 

    blood 

   F. terminating the needle device 

9. Describe the collection methods and procedures for the  

  following: 

    A. specimen for blood bank   E. blood cultures antimicrobial 

   B.  platelet aggregation  removal device (ARD) 

   C.  rhogam check            F.  CBC micro specimen  

   D.  blood cultures (routine)     G.  chemistry micro specimen  

10. Describe the following color coded tubes and their additives: 

    A. small red   D.  dark blue 

   B. lavender   E.  grey 

   C. blue   F.  green 
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11. Define in detail the procedure for the following tolerances: 

   A.  glucose tolerance 

   B.  I.V. tolerance 

12. List the various restrictive conditions and hazards associated 

  with phlebotomy.  

13. Describe precautionary methods to be taken if you accidentally 

  stick an artery. 

14. List the reason the first drop of blood is discarded when doing   

      a fingerstick for a complete blood count (CBC). 

15. Differentiate blood slides and blood films. 

16. Describe what should be done if the patient has been taken to 

  surgery before the patient's lab work has been collected. 

17. Describe what you would do if a patient refuses to have his/her 

  blood work drawn. 

18. Describe the procedure to be used when applying pressure to  

      the  stick site when the patient is allergic to bandaids, etc. 

19. State the major importance of checking a patient's   

      identification bracelet. 

20. Describe why it is important to have a friendly, professional 

  attitude even if the patient is comatose and cannot respond. 

21. Describe the procedure to be used if you have trouble  

      collecting a "stat" specimen. 

22. Describe why it is always necessary to release the tourniquet 

  before withdrawing the needle form the patient's arm. 

23. Explain the need for an ammonia inhalant. 

24. Describe various methods of vein distention. 

25. List the information listed on a blood bank bracelet. 

26. Describe the legal aspects of phlebotomy. 

27. State special conditions which might be posted in a patient's 

  room. 

 

Psychomotor Objectives: 

 1. Perform venipuncture techniques. 

2. Perform capillary punctures. 

 

Affective Objectives: 

1. Demonstrate ability to organize work so that it is completed in 

a  reasonable amount of time. 

2. Demonstrate proficiency in following and retaining oral and 

  written directions on a continuing basis. 

3. Present a neat, clean, well groomed and professional image in 

  accordance with the dress code guidelines of the MLT  

  Handbook and hospital to which the student is assigned. 
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4. Demonstrate punctuality, attendance, and responsibility by 

  properly notifying the clinical instructor, education   

      Coordinator, and appropriate College instructor when going to 

      be late or absent. 

 5. Demonstrate legibility, completeness, and accuracy of all 

  written communications. 

6. Demonstrate the ability to get along with other students, 

  instructors, clinical personnel, and patients of varied  

  socioeconomic, racial, and ethnic backgrounds by consistently 

  maintaining good relationships, cooperating with others, and 

  adjusting to different personalities. 

7. Accept constructive criticism by listening to and evaluating 

  feedback about yourself and activities without becoming 

  defensive or excessively embarrassed. 

8. Demonstrate ability to perform required duties with accuracy 

  under stressful conditions by demonstrating poise and control 

  when under pressure. 

9. Demonstrate initiative by seeking additional responsibilities 

  when you are through with assigned work. 

10. Show respect for patient's rights and needs by being cautious 

  about reporting patient results only to those directly     

      Responsible for patient care. 

11. Demonstrate adaptability by readily adjusting to organization 

  changes such as schedule changes, workload changes, etc., 

  without complaining and becoming overly anxious. 

12. Demonstrate professional motivation by seeking additional 

  reading assignments, asking questions, and attending non-

  required seminars and lectures. 
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SYLLABUS ADDENDUM 

 

ROTATION TITLE:  PHLEBOTOMY 

COURSE NUMBER:  MLT 252, 252 

INSTRUCTORS:  E. Romani & R. Davis 

 

Students are expected to use the following materials: 

1. Text/Class notes from first year course 

2. Phlebotomy Services Training Manual: Read/Study all the  

     materials; learn information on pages 45-49 

3. Phlebotomy Reference Materials (located after the Service   

    Training Manual):  Read/Study, then answer addendum    

    study questions at end of these materials. 

      4.  Med Training (on-line) 

      5.  Note:  For this rotation, you do not answer objectives the  

           same way  done in other rotations. 

 

 

COURSE CALENDAR: 

(In clinical Monday through Friday,  except spring semester: 

on campus for MLT 241) 

 

WEEK 1  

Day 1             Observe instructor perform venipuntures 

                       Review technique, collection tubes/anticoagulants  

                       and order of draw 

 

Day 2/3           Student observes instructor perform venipunctures, 

                       and student performs venipunctures on selected 

                       patients 

 

Day 4/5           Student independently performs venipunctures on 

                       same floor as instructor 

                       Student observes instructor draw any patient the 

                       student missed  

 

WEEK 2 

DAY 6-10       Student independently performs venipunctures and  

                        capillary sticks; if possible student observes 

                        instructor draw any patient the student missed 

 

NOTES:  1.  Throughout the phlebotomy rotation, the student will 

                      keep an accurate tally of satisfactory and     

                      unsatisfactory sticks. 
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                2.  See checklist for the minimum requirements of the 

                      rotation. 

                 3.  If the minimum requirements are not met during the 

                      two-week time, the student will continue a.m. 

                      collections until the student demonstrates 

                      competency in phlebotomy. 

 

 

 

CASE STUDIES/REVIEWS 

 

Case Studies are on-line.  Work on these throughout the rotation; 

due the last day of the rotation. 

  

 

Complete Med Training on-line. 
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COMPETENCY VII:  Demonstrate the ability to perform 

STAT  procedures with accuracy and  prioritize  workload 

under stressful         

conditions. 

 

Psychomotor Objectives: 

 

 

SECTION I HEMATOLOGY/COAGULATION 

 

1. Run STAT specimens through the blood analyzer. 

2. Read STAT differentials behind technologists. 

3. Perform manual CSF cell count with technologists. 

4. Perform manual reticulocyte counts behind technologists. 

5. Perform STATE coagulation tests. 

6. Perform STAT bleeding times as available. 

7. Perform STAT urinalysis and urine confirmatory tests as 

  required. 

8. Perform STAT urine microscopies with the technologists. 

9. Observe the differences in workload fluctuations, workload 

  prioritizations, and cell absorption in the second shift  

  Hematology/Coagulation laboratory as compared to first shift 

  laboratory. 

 

SECTION II CHEMISTRY 

 

1.   Run STAT specimens through the chemistry analyzers and  

      enter results in the computer. 

2. Observe daily routine maintenance of instruments. 

3. Check quality control results as directed by the technologist. 

4. Observe the pregnancy test procedure. 

5. Observe the differences in workload fluctuations, workload 

  prioritizations, and collaboration in the second shift chemistry 

  laboratory as compared to the first shift laboratory. 

 

SECTION III PHLEBOTOMY 

 

1. Observe the phlebotomy rotational schedule. 

2. Perform STAT and routine phlebotomies. 

3. Enter requests into the computer. 

 

Affective Objectives: 

 

1. Demonstrate ability to organize work so that it is completed in   

      a reasonable amount of time. 
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2. Demonstrate proficiency in following and retaining oral and 

  written directions on a continuing basis. 

3. Present a neat, clean, well groomed and professional image in 

  accordance with the dress code guidelines of the MLT  

  Handbook and hospital to which the student is assigned. 

4. Demonstrate punctuality, attendance, and responsibility by 

  properly notifying the clinical instructor, education  

      Coordinator, and appropriate College instructor when going to  

      be late or absent. 

5. Demonstrate legibility, completeness, and accuracy of all 

  written communications.   

6. Demonstrate the ability to get along with other students, 

  instructors, clinical personnel, and patients of varied  

  socioeconomic, racial, and ethnic backgrounds by consistently 

  maintaining good relationships, cooperating with others, and 

  adjusting to different personalities. 

7. Accept constructive criticism by listening to and evaluating 

  feedback about yourself and activities without becoming 

  defensive or excessively embarrassed. 

8. Demonstrate ability to perform required duties with accuracy 

  under stressful conditions by demonstrating poise and control 

  when under pressure. 

9. Demonstrate initiative by seeking additional responsibilities 

  when you are through with assigned work. 

10. Show respect for patient's rights and needs by being cautious 

  about reporting patient results only to those directly  

      responsible for patient care. 

11. Demonstrate adaptability by readily adjusting to organization 

  changes such as schedule changes, workload changes, etc., 

  without complaining and becoming overly anxious. 

12. Demonstrate professional motivation by seeking additional 

  reading assignments, asking questions, and attending non-

  required seminars and lectures. 
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COMPETENCY VIII: Develop additional skills to become a 

        well-rounded laboratory technician.      

 

Psychomotor Objectives: 

 

1.  Observe and/or perform tests as available: 

   

Affective Objectives: 

 

1. Present a neat, clean, well groomed, and professional image in 

  accordance with the dress code guidelines of the MLT  

  Handbook and Physician's Office to which the student is 

  assigned. 

2. Demonstrate punctuality, attendance, and responsibility by 

  properly notifying the clinical instructor when going to be late 

  or absent. 

3. Demonstrate the ability to get along with others by consistently 

  maintaining good relationships, cooperating with others, and 

  adjusting to different personalities. 

4. Show respect for patients' rights and needs by being cautious 

  about reporting patient results to those directly responsible for 

  patient care.    
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 SYLLABUS ADDENDUM 

 

 

Kinds of assessment used throughout the MLT 270, 251 

and 252 courses are specified below. 

 
Assessment:  

  

Instrument(s)                     Educational Domain Level  

 

Test        Cognitive          Problem  

                                                                                 Solving 

Exam               Cognitive          Problem   

                                                                                  Solving                          

Case Studies/Review                 Cognitive              Problem solving 

Daily/Weekly Tally Sheets  Psychomotor          Application 

Technical Evaluation Psychomotor          Application 

Practical Exam      Psychomotor          Problem  

                                                                                 Solving 

Affective Evaluation      Affective           

Application 

 

 

 

 

 

  

 
 


