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BROWARD COUNTY MEDICAL LABORATORY TECNOLOGY PROGRAM GENERAL RULES AND REGULATIONS

CRIMINAL BACKGROUND (LEVEL 2) AND DRUG TESTING:

In accordance with requirements set forth by the Joint Commission on Accreditation of Healthcare organizations (JCAHO), students applying for entrance to any health science program that requires a clinical experience in a hospital, nursing home or other health care facility must submit to a Level 2 Criminal Background check.

The applicant is responsible for paying the costs for both tests.  The result of said tests may prevent the applicant from entering the program.  This denial of entry in a program would be necessary due to the student’s inability to access clinical facilities for training purposes required as a part of the instructional program.

HEALTH:

Health care is the responsibility of each student.  Therefore, you are required by the health care industry to carry health/accident insurance.  A statement indicating that you are insured is required.  If you do not have health/accident insurance, information will be provided about insurance for students.  Accident insurance purchased through the school board approved carrier is valid for the school fiscal year (July 1st thru June 30th) School Board Policy 5304-1.

Physical examination, TB skin test (PPD) or chest x-ray, proof of measles, mumps, rubella, (MMR) immunity, diphtheria/tetanus (DT) booster with the last 5-7 ears, and Hepatitis B immunization (or declination) must be on file in the student’s folder.  A student with an incomplete health record will not be permitted in the clinical area.  Clinical agencies have the authority to request your health records...

The instructor should be immediately informed of the following: illness, medications in use, and accident or incidents which occur in the school or clinical facility.

PREGNANCY:

A student who is pregnant shall inform the instructor.  At the beginning  of each trimester of pregnancy , written permission from the student’s obstetrician/midwife is required stating that she is physically capable of performing all nursing/medical assistant duties without restriction/limitations.  The safety of the expectant mother and the unborn child is ultimately the responsibility of the student.  After delivery, the student may return to the program with written permission from her obstetrician/midwife stating that she is physically capable of performing all duties without restriction/limitations.

SMOKING:

No smoking is allowed on campus. 
Florida Laws and Regulations 483 and 64B
Textbook List
Texts used in the classroom throughout the program. 

1. Core

Introduction to Clinical Allied Healthcare Second Edition by Debra L. Garber

2. Phlebotomy

Applied Phlebotomy by Dennis J. Ernst,  Lippincott  Williams & Wilkins
3.  Laboratory Mathematics

Laboratory Mathematics: Medical and Biological Applications by Joe Bill Campbell & June Mundy Campbell, Mosby, 5th Edition, 1996

4.  Urinalysis
Urinalysis and Body Fluids by Susan King Strasinger & Marjorie Schaub Di Lorenzo, F.A Davis Co., 4th Edition, 2001  

5. Hematology
Clinical Hematology and Fundamentals of Hemostasis by Denise Harmening, F.A Davis Co. 

6. Immunohematology 

Modern Blood Banking & Transfusion Practices by Denise Harmening, F.A Davis Co., 5th Edition, 2005.

7.  Parasitology

Medical Parasitology – A Self Instructional Text by Ruth Leventhal &Russell E. Cheadle,  F.A. Davis Company.
8.  Microbiology

Koneman’s Clor Atlas and Textbook of Diagnostic Microbiology by Washington Winn,et al. Lippincott Williams & Wilkins, 6th Edition, 2006.

9.  Chemistry

Clinical Chemistry: Principles, Procedures, Correlations by Michael Bishop, Edward Fody, Larry Schoeff,  Lippincott Williams & Wilkins, 5th  Edition, 2000.

10.  Clinical Immunology and Serology: A Laboratory Perspective by Christian Dorresteyn Stevens, F.A.Davis Co.  Second Edition, 2003. 

11. Molecular Biology

Medical Laboratory Technician Schedule

SEQUENCE OF THE COURSES TO BE OFFERED

	Course
	Hours
	Days

	Health Core
	90
	15

	Phlebotomy/Introduction to Laboratory
	42
	7

	Hematology
	150
	25

	Urinalysis
	60
	10

	Immunohematology
	120
	20

	Parasitology
	60
	10

	Microbiology
	120
	20

	Chemistry
	180
	30

	Immunology
	42
	7

	Molecular Biology
	60
	10

	Students spend 3 hours in the theory and 3 hours in laboratory Practical
	
	

	
	
	

	
	
	

	
	
	

	Departmental rotation through during practicum


	
	

	Phlebotomy
	35
	5

	Urinalysis
	70
	10

	Hematology
	140
	20

	Chemistry
	140
	20

	Microbiology
	140
	20

	Immunology
	28
	4

	Immunohematology
	105
	15

	Molecular Biology
	21
	3

	
	
	

	Students spend 7 hours a day in the laboratories


	
	

	
	
	


Clinical Affiliates
1) Broward General Medical Center 

2) North Broward Medical Center

3) Coral Springs Medical Center

4) Memorial Regional Hospital

5) Memorial Pembroke

6) Memorial Miramar

7) Delray medical Center

8) Hollywood Medical Center

9) Florida Medical Center

10) Westside Regional 

11) Community Blood Centers of South Florida

12) Integrated Regional Hospitals

Regulations for the Classroom
To maintain organization and safety in the classroom  and laboratory, it is necessary to be attentive to the following rules.  Grades will reflect student compliance.

1. Class will begin promptly at 7:30 am.  If you are late you will be responsible for lecture notes and any laboratory assignments.  Attendance will be taken at 7:30 am.  If you arrive late attendance protocol for Broward County Schools will be adhered to.
2. There will be a 20 minute break in the morning.  Lunch break will be 40 minutes.
3. An absence will equate to student losing hours for the program.  Makeup for laboratory work will be on your own and if time allows.
4. You are expected to be in uniform and have your hair tied at the back.  Laboratory coats will be worn during laboratory time and removed during for breaks and lunch.

5. Students absent on the day of the test must notify the instructor prior to the test or provide acceptable documentation to be given a make-up test.  Make-up test will be given at 2:35 pm on the day following the student’s return to the class.

6. Homework assignments will be due when indicated.  Homework will count toward your theory grade.

7. Organization and neatness in laboratory procedure is imperative.

8. Each student is responsible for your fair share of clean up and reagent preparation.
__________________________________


________________________

Student Signature






Date
Safety Agreement Form
In order to make the laboratory a safe and hazard free environment the following rules must be observed at all times.
1. Refrain from horseplay.

2. There will be no eating, drinking, smoking, gum chewing or applying makeup in the work area.

3. Wear a laboratory jacket or coat and closed-toe shoes at all times except during breaks.

4. Pin long hair away from face and neck to avoid contact with chemicals, equipment, or flame.

5. Avoid wearing chains, bracelets, rings, or othr loose hanging jewelry.

6. Use gloves when handling blood, biological specimens, and hazardous chemicals or reagents

7. Use universal barrier precautions (personal protective equipment-PPE) in handling patients and biological specimens, including human blood and diagnostic products made from human blood.

8. Disinfect work area with 10% bleach before and after laboratory procedures, and at any other time necessary. 
9. Wash hands before and after laboratory procedures, before putting  on and after removing gloves, and any other time necessary.

10. Discard all contaminated materials into an appropriate, labeled biohazard container.  A rigid, puncture proof container must be used for disposal of sharp objects such as needles and lancets.
11. Wear safety goggles when working with strong chemicals and when splashes are likely to occur.

12. Wipe up spills promptly and appropriately for the type of spill.

13. Avoid tasting, smelling, or breathing any chemicals.

14. Follow manufacturer’s instructions for operating equipment.

15. Handle equipment with care and store it properly.

16. Report any broken or frayed electrical cords, exposed electrical wires or damaged equipment.

17. Discard any broken glassware into a safe container.

18. Allow visitors only in the non-working area of the laboratory.

19. Report any accident to the instructor immediately.

PLEASE INITIAL THE ITEMS LISTED BELOW

_______  I agree to follow all set rules and regulations as required by the instructor or supervisor, including those listed above.

_______  I have been informed that biological specimens and blood products may possess the potential of transmitting diseases such as hepatitis and acquired immunodeficiency syndrome.
______  I understand that even though diagnostic products are tested for HIV antibodies and Hepatitis B surface antigen (HBsAg), no known test can offer 100% assuarance that products derived from human blood will not transmit diseases.

Student Name: ____________________________________________

Student Signature: _________________________________________

Date: ____________________________________________________

Philosophy of the Medical Laboratory Technology Diploma Program

It is the belief of this faculty that these responsibilities include:

1. Providing a meaningful program of studies which will enable the student to gain appropriate knowledge, skills, attitude, and proper ethical behavior essential in the work as a Medical laboratory Technician.

2. Guiding the individual student so that she/he may sense accomplishment in reaching their abilities and capabilities.

3. Using a variety of appropriate methods and media to promote effective learning

4. Insuring that any student who possesses the capabilities to effectively participate in this program should be given the opportunity.

5. Encouraging the student to learn what has been presented and to become proficient through practice.

6. Informing the student through written objectives as to just what they are expected to learn.

7. Including new trends in education and in medical laboratory sciences to keep MLT-AD program current.

8. Providing current information on available schools and programs for higher education.

Student Objectives
At the satisfactory completion of this program, the student will be able:
1. Function as a responsible and ethical member of the health care team.

2. Demonstrate an attitude of responsibility and empathy toward the patient.

3. Demonstrate cooperative inter and intra departmental relationships with other health team members.

4. Demonstrate skills and knowledge necessary for the practices of selected laboratory procedures by employing the proper techniques to achieve accuracy within selected range of standard deviation.

5. Recognize by attending continuing education workshops that learning is an ongoing process and this responsibility lies within the learner.

6. Pass the national licensure examination and recognize the value of national certification.
General Objectives
The following objectives apply entirely to the following interdisciplinary content areas:  Orientation and patient procedures, Urinalysis, Hematology, Microbilogy, Medical Chemistry, Immunology, and Immunohematology.  In addition specific objectives will be listed for each course.

In the cognitive domain, the learner will:

1. Perform calculations associated with dilutions, conversions, calibrations and other laboratory procedures.

2. Maintain accurate and complete laboratory reports

3. Apply systemized problem solving techniques to:

a. Identify and correct procedural errors

b. Identify instrument malfunctions and seek proper supervisory assistance

c. Verify accuracy of results obtained

4. Identify the use appropriate sources of information contained in the literature

5. Select proper instruments and/or equipment for given procedures

6. Distinguish normal from abnormal values

7. Weigh possible consequences of deviation from prescribed procedures, rules, and regulations

8. Use correct and technical scientific vocabulary including spelling and pronunciation

9. Correlate laboratory findings to common disease processes

10. Monitor quality control within predetermined limits.
In the Affective Domain, the learner will recognize and appreciate the importance of:

1. Optimal verbal and nonverbal communications

2. Openness to review work as part of quality control.

3. Maintaining optimal safety in terms of physical and chemical hazards, cleanliness, and exposure to disease agents.

4. Interdependence of the health care team.
5. Respect for confidentiality in personal and professional relationships.

6. Willingness to go beyond minimal requirements of service.

7. Receptivity to and use of learning opportunities.

8. Realistic assessment of his/her own limitations in terms of their level of knowledge.

9. Behaving ethically and sympathetically when responding to patient needs.

10. Goals, ethics and use of basic and applied research.

11. Recognizing the need for continuing education as a function of growth and maintenance of professional competence.

In the psychomotor domain, the learner will:

1. Use and care for volumetric apparatus appropriately
2. Operate laboratory instruments and equipment with proper care
3.  Collect specimens from patients with proper technique and minimal trauma
4.  Adjust equipment and instruments properly
5.  Troubleshoot instruments and equipment 
6.  Process biological specimens for analysis
7.  Perform analytical tests on body fluids, cells and products

Policies on Minimum Passing Levels
Policy on minimum passing level are stated on the report card and student handbook.
Daily laboratory results are compared to a control value and/or a values established by the instructor.  Minimum number of laboratory procedures, accuracy and precision are considered.  Daily results contribute to approximately two thirds of the student’s laboratory grade.  A final practical and possibly a Round Robin are used for the other one-third of the laboratory grade.

Clinical grades below average may require repeating a clinical rotation, repeating a course at Sheridan Technical Center or extending the clinical rotation time.  The decision is made by the faculty after consultation with the clinical personnel and the student.
Students are required to pass all courses.  An average test grade and laboratory skills grade is determined.  The minimum passing grade in each is 70%.  Any deviation from standard passing policies requires a faculty decision.  Students may repeat a subject only once.  If they are unsuccessful, they will be withdrawn from the program.  Students are given written notification of unsatisfactory progress and they are informed of available options.
Orientation To Medical Laboratory Technology

Course Outline

This course prepares the student for their year of study in the MLT-ATD program. It is designed so students achieve stated objectives. The course involves lecture, discussion, and performance skills.

I.
Introduction to the world of the Laboratory 


A.
The role of the Medical Lab Technician in the laboratory


B.
How to study efficiently


C.
Safe Practices in the laboratory


D.
Laboratory management


E. 
Medical laboratory terminology

II.
Laboratory Equipment


A.
The Metric System


B.
Care and use of glassware


C.
Balance and weighing techniques


D.
Care and use of the centrifuge


E.
Care and use of the microscope

III.
Introduction to Laboratory Chemistry


A.
The language of Chemistry


B.
The properties of chemicals


C.
The nature of solutions


D.
Acids, bases, salts, and pH


E.
Determining concentrations of solutions

IV.
Introduction to Computers in the Laboratory


A.
Computer systems


B.
Computer programs


C.
Computer terminology


D.
Use of computers in the laboratory

Course Description and Objectives

Module I - 




Introduction to the World of the Laboratory

Purpose

This module is designed to acquaint the student with the role of the MLT-ATD in the laboratory. They will learn good study habits, laboratory safety, and effective management skills, and be introduced to medical terminology which will be used to expand their vocabulary during each course.

Objectives

1.
Identify the role of the MLT-ATD in the laboratory.

2.
Evaluate the importance of registration and licensure.

3.
Discuss the need for continuing education and professional societies.

4.
Identify the importance of accreditation.

5.
Assess a Code of Ethics for a MLT-ATD.

6.
Identify what an MLT-ATD is trained to do and explain what limitations apply.

7.
Differentiate laboratory personnel as to their training and responsibilities.

8.
Compare the educational requirements for National Certification for the various 
levels of laboratory workers.

9.
Compare the educational requirements for State Licensure for the various levels of laboratory workers.

10.
Identify various professional organizations for laboratory workers.

11.
Develop a method of effective studying.

12.
Employ safe practices in the laboratory.

13.
Recognize OSHA and its effect on the laboratory.

14.
Recognize and practice universal precautions in the laboratory.

15.
Identify and Inspect use safety equipment.

· Fire extinguishers, blankets

· Fume hoods

· Eye wash

· Safety shower

· Safety glasses

· Splash guards

· Vented storage cabinets

· Acid storage cabinets

· Flammable storage cabinets

16.
List who to inform in case of emergency.

17.
Describe proper disposal of hazardous waste.

18.
Identify general rules to follow for laboratory first aid.

19.
Clean and store laboratory glassware correctly.

20.
Apply acceptable habits of order and cleanliness to the laboratory.

21.
Demonstrate ability to store chemicals according to approved procedure.

22.
Determine the condition of a piece of glassware and apply to cleaning procedure 
appropriate to the condition.

23.
Read and understand the contents of labels on typical laboratory reagents.

24.
Translate medical terminology.

25.
Match selected Greek and Latin word parts with their corresponding English 
meaning.

26.
Translate scientific terminology through use of Greek and Latin word parts.

27.
Pronounce correctly newly acquired scientific terminology.

Module II
Laboratory Equipment

Purpose

This module is designed to acquaint the student with the metric system as it is used in the laboratory. They will learn to proper care and use of laboratory glassware, balances, centrifuges, and the microscope.

Objectives

1.
Explain the metric system as it is used in the laboratory.

2.
Perform conversion of Fahrenheit to Celsius and vice versa.

3.
Perform conversion of metric units form larger to smaller and vice versa.

4.
Convert English units into metric units and vice versa.

5.
Discuss and identify common laboratory glassware.

6.
Discuss and identify quality of glassware as to its calibration, accuracy, durability, 
and cost.

7.
Select appropriate glassware to be used in a given situation.

8.
Demonstrate proper use of laboratory glassware.

9.
Demonstrate proper use and care of rough and analytical balances and weights.

10.
Locate, identify, and give function of the essential parts of an analytical and a rough balance.

11.
Demonstrate proper use, care, operation, and calibration of a centrifuge.

12.
Discuss and name three types of centrifuge.

13. 
Discuss and identify the various parts of a centrifuge and state precautions 
necessary in their use.

14.
Identify various parts of a compound microscope and explain their function.

15.
List and explain rules for proper care of the microscope.

16.
Define terms used in microscopy. 

Module III - 




Introduction to Laboratory Chemistry

Purpose

This module is designed to acquaint the student with the language of chemistry, the properties of chemicals and the nature of solutions. They will learn about acids, bases, salts, and pH to determine concentrations of solutions in terms of morality, normality, and percents.

Objectives

1.
Translate specified chemical terms and symbols.

2.
Given atomic weights, compute molecular weights.

3.
Identify the valences of certain designated elements and radicals.

4.
Express chemical compounds in their formula form and vice versa.

5.
Define specified chemistry terms and use in appropriate manner.

6.
Discuss characteristics and properties of elements and molecules.

7.
Discuss the nature of solutions.

8.
List the three states of matter and explain what they are dependant upon.

9.
Discuss the chemical properties of acids, bases, and salts.

10.
Explain pH and convert to actual grams of hydrogen ion per liter.

11.
Determine the concentrations of solutions in terms of molarity, normality, and 
percents.

Module IV - 




Introduction to Computers n the Laboratory

Purpose 

This module is designed to acquaint the student with the role of computers in the laboratory. They will learn about computer equipment (hardware), computer programs (software), computer terminology and the major uses of computers in the laboratory.

Objectives

1.
Define hardware and software.
2.
Outline the function of the following three elements of the computer hardware: CPU, Memory and I/O Device.

3.
List three languages commonly to program computers in the clinical laboratory.
4.
List and give examples of four major applications of the computers and clinical 
laboratory.

5.
Follow a flow diagram from the sampler module to the recorder, discussing the names and functions of the individual parts involved on each module as you proceed.

6.
List the major hardware components of a computer system.

7.
List the main function of each of the hardware components of the computer 
system.

8.
Give examples of computer programming language.

9.
Define selected computer terminology.

10.
Identify applications for the use of computers in the laboratory.

· Word processing

· Spreadsheet

· Data base management

· Graphics

· authoring

11.
Enter and retrieve data from a computer.

12. Create and use spreadsheets.

13. 
Perform basic operation of computer systems

·  Enter data

· Transmit data

· Retrieve data

Phlebotomy

Course Outline

The Phlebotomy course prepares students to do venipuncture draws and in the collection and handling of laboratory blood specimens. Students trained in phlebotomy collect blood specimens and are the link between the laboratory and the patient. Instruction includes such topics as: communication skills, safety, and legal aspects, medical terminology, patient identification, and specimen collection. Skills are checked off by practicals on training arms, hands on experience, and exams.

I.
Orientation


A.
Ethical and legal Issues



1.
Confidentiality



2.
Liability



3.
Patient’s Rights



4.
Phlebotomy Problems


B.
Safety



1.
Infection Control



2.
Universal Precautions



3.
Nosocomial Infections



4.
Injury Reports

C.
Occupational Safety and Health Administration (OSHA) regulations


1. Standards and compliance in phlebotomy and clinical laboratory

II.
The Language of Medicine


A.
Laboratory Terminology


B.
Phlebotomy Equipment

III.
The Circulatory System


A.
Composition and Function of blood



1.
The differences between serum and plasma



2.
The formed elements in the blood


B.
Anatomy and physiology of the heart and blood vessels



1.
The heart ands circulation

2.
Discuss veins, arteries, capillaries, and their role in the circulation of blood.

IV.
Patient Procedures


A.
Patient identification and labeling of specimens



1.
Communicating with the patient



2.
Proper patient identification



3.
Labeling of specimens



4.
Patient care

B.
Blood drawing



1.
Phlebotomy equipment



2.
Anticoagulants



3.
Routine venipuncture techniques



4.
Timed tests



5.
Skin puncture



6.
Special problems in blood drawing



7.
Criteria for specimen rejection


C.
Special Techniques



1.
Blood cultures



2.
Isolation techniques



3.
Special care units

Phlebotomy Objectives

Purpose:

Master correct venipuncture techniques and practice them efficiently and safely.

1.
Define the terms in this module.

2.
Explain the anatomy of the venous system.

3.
Identify common laboratory blood tests.

4.
Identify phlebotomy equipment.

5.
Identify methods of blood collection.

6.
Define Universal Precautions and understand infection control and its use in 
prevention of disease transmission specific to Phlebotomy.

7. 
Identify the elements of chain of infection and mechanisms to break the chain of infection.

8.
Perform venipuncture using correct technique and equipment.

9.
Define liability, confidentiality, and patient’s rights.

10.
Identify specific problems that may occur in phlebotomy.

11.
Recognize safety equipment and be able to use it.

12.
Discuss standard precautions and the application of these to phlebotomy and related services

13. 
Discuss types of isolations and protective wear equipments and identify example disease conditions associated with each type of isolation.

14.
Understand the necessity of reporting all injuries to the proper authorities.

16.
Correctly spell and define laboratory terminology, tests, and equipment specific to  
Phlebotomy.

17.
Discuss the anatomy and physiology of the heart and circulatory system as it relates to phlebotomy.

18.
Define the various components of the blood.

19.
Draw blood using the following methods: multi-sample vacutainer needle, skin 
puncture (finger stick), and blood culture (butterfly needle). 

20. 
Discuss modes of action and appropriate use of each additive used in blood collection

21.
Match the blood collection tube stopper colors with the additive routinely associated with each color stopper

Urinalysis 
Course Outline

This course prepares students for a clinical practicum in urinalysis.  It is designed so students may achieve stated objectives. This course involves lecture, discussion and performance skills.

I.
Introduction to Urinalysis


A.
Anatomy and physiology of the renal system.


B.
Urine specimen handling and collection.

II.
Physical and Chemical Examination of the Urine


A.
Physical and Chemical examination of the urine.


B.
Chemical characteristics of urine.


C.
Chemical reaction on urine dipsticks

III. Instruments in the Urine Laboratory

A. Calibrate instrumentation used for urinalysis

B. Quality control of routine and speciality tests for urinalysis

C. Safe handling

IV.
Microscope Examination of the Urine


A.
Identify clinically significant urine sediment.


B.
Report clinically significant urine sediment number correctly.

V.
Special urinalysis Tests


A.
Inborn errors in metabolism


B.
Renal function tests


C.
Renal disease tests

VI. 
Renal Calculi

A. Appearance and formation of renal stones

B. Tests for renal stones

Urinalysis Course Descriptions and Objectives

Module I




Introduction to Urinalysis

Purpose

This course is designed to acquaint the student with the anatomy of the renal system, urine specimen collection and handling.

Objectives

The student will:

1.
Explain the function and structure of the urinary system and explain urine formation.

2.
Describe the function and structure of the essential parts of the nephron.

3.
List the four processes involved in urine formation.

4.
List the constituents which normally appear in urine.

5.
Describe the type of specimen needed to obtain optimum results when a specific 
urinalysis procedure is requested.

6.
List basic rules for specimen handling and explain their importance.

7.
Discuss urine preservatives including advantages and disadvantages.

Module II



Physical and Chemical Examination of the Urine

Purpose

This module instructs the students in the physical and chemical characteristics of normal and abnormal urine and discusses their relationship to renal function and/or renal disease.

Objectives

The student will:

1.
Identify the colors which are commonly associated with normal and abnormal urine.

2.
Observe and record specimen for clarity

3.
Define the common terminology used to report appearance.

4.
Identify the odors commonly associated with normal and abnormal urine.

5.
Differentiate between abnormalities of urine volume.

6.
Perform and record calibration results of refractometer, automated reagent strip reader, centrifuge, and osmometer.

7.
Measure and define specific gravity using a refractometer, reagent strips and instrument technology.

8.
Calculate any corrections due to temperature, protein or glucose for specific gravity readings.

9.
Perform osmolality measurements using osmometry.

10.
Perform and record pH results utilizing 

· Reagent strips

· pH meter

11.
Specify the proper care and quality control of urine dipsticks.

12.
Discuss the principle of each test performed by dipstick.

13.
Discuss the principle of each back-up test run.

14.
Evaluate quality control values to determine presence of analytical errors (eg. Shifts, trends) and implement corrective action.

15.
Relate abnormal results to anatomy and physiology of the renal system and/or 
disease.

16.
Discuss clinical significance of abnormal test result.

17.
Recognize common causes of false positive and false negative results.

18.
Discuss the principle of the semi-automated reading of dipsticks.

19.
Differentiate hematuria and hemoglobinuria and explain their chemical significance.

20.
Describe the degradation of hemoglobin to bilirubin, urobilinogen and urobilin.

21.
Discuss myoglobin results on the urine strip

22. 
Compare and contrast principles and limitations of chemical reactions /methods on reagent strips, tablet tests and other chemical test such as

· leukocyte esterase

· nitrite

· carbohydrates

· ketone bodies

· bilirubin

· urobilinogen

· ascorbic acid

Module III 



Instruments in the Urine Laboratory

1. Observe and record temperatures in laboratory room, refrigerator for storage of specimens, freezer storage unit, heating blocks and water baths

.

2. Examine reagents for correct storage conditions

3. Prepare and record calibration and quality control results for refractometer, automated reagent strip reader, centrifuge, osmometer within acceptable limits

3.
Perform and record quality control checks for reagent strip tests, tablet tests, and chemical tests.

4.
Using appropriate back-up method performed chemical testing on a variety of urine specimen.

5.
Practice appropriate safety measures for handling and disinfecting urines.

6.
Operate semi-automated instruments to read dipsticks.

7.
Prepare procedure cards for each test done in urinalysis.

 Module IV




Microscopic Examination of Urine

1.
Distinguish between rcf and rpm.

Prepare microscope for urine microscopic examination

2. Perform urine microscopic following standardized procedure using high (400X) and low (100X) power magnification

3.
Identify the following formed elements: 

· red, white, epithelial, cells, 

· epithelial, waxy, hyaline, squamous, transitional, renal, tubular casts, 

· microorganisms, 

· crystals, 

· yeast, 

· fat globules

· hemosiderin

· mucus

· parasites

· spermatozoa and 

· artifact eg. Starch, fibers, clue cells, fecal material etc.

2.
Participate in daily round robins to expand on microscopic experience.

3.
Discuss the significance of abnormal findings in urine sediment.

4.
Identify significant formed elements in urine sediment.

5.
Discuss casts formation including contributing factors, conditions, and locations.

6.
Name, discuss, and give the origin of types of epithelial cells found in urinary 
sediment.

Module V




Special Urinalysis Tests

Purpose

This module will introduce the student to disorders which result in abnormal accumulation of metabolites in urine. It will discuss renal function tests and renal diseases.

Objectives

The student will:

1.
Describe the basic pathway for the production of heme and tell the two stages 
affected by lead poisoning.

2.
Describe the appearance of urine that contains increased porphyrins.

3.
Explain the reason for performing tests for urinary reducing substances on all 
newborns.

4.
Name the metabolic defect in phenylketonuria and describe the related clinical  
manifestations.

5.
Discuss the performance of the Guthrie and ferric chloride tests and their roles in 
the detection and management of phenylketonuria.

6.
Name the abnormal urinary substances present in alkaptonuria


and tell how its presence may be suspected.

7.
Describe the appearance of urine containing excess melanin.

8.
Explain why creatinine is the substance of choice for testing glomerular filtration 
rate.

9.
Differentiate between exogenous and endogenous procedures.

10.
Describe the Fishberg and Mosenthal concentration tests, including specimen 
collection, testing and normal results.

11.
Define osmolality and discuss its relationship to urine concentration.

12.
Describe the basic principles of clinical osmometers.

13.
State primary cause of acute glomerular nephritis and describe the major urinalysis findings.

14.
Briefly discuss chronic glomerularnephritis nephritic syndrome and renal failure 
including significant urinalysis results.

15.
Describe urine sediment in pyelonephritis. 

Module VI




Renal Calculi

Purpose 

This module instructs and demonstrates the theory and procedure for physical and chemical examination of renal calculi and their relationship to the physiology of the kidney.

Objectives

The student will:

1.
Describe the external appearance of selected kidney stones.

2.
Discuss the principles of the chemical tests for analysis of kidney stones.

3.
Recognize the factors that influence stone formation.

4.
List types of stones found and their approximate frequency of formation.

5.
Perform and record qualitative chemical tests to determine chemical composition of kidney stone.

Hematology Course 
Outline

This course prepares students for a clinical practicum in hematology. It is designed so students may achieve stated objectives. The course involves lecture, discussion and performance skills.

I.
Introduction to Hematology, Instrumentation and Quality Control


A.
Photometry


B. 
Quality control


C.
Specimen collection


D.
Safety

II.
Characteristics and Properties of Hemoglobin


A.
Synthesis of hemoglobin


B.
Hemoglobin structure


C.
Normal and variant hemoglobin lysis


D. 
Hemoglobin function


E.
Breakdown of hemoglobin

III.
Routine Hematology Procedures


A.
Hemoglobinometry


B.
Hematocrit


C.
Sedimentation rate


D.
Manual cell counts


E.
The normal differential


F.
The complete blood count


G.
The reticulocyte counts


H.
Sickle cell tests

IV.
Instrumentation in Hematology


A.
Instrumental principles


B.
Whole Blood Cell Analyzer


C.
Analysis of instrumental data output

V.
Hematopoiesis


A.
Cell structure


B.
Maturation characteristics of cells


C.
Erythropoiesis


D.
Leukopoiesis


E.
Megakaryopoiesis


F.
Cell function

VI.
Erythrocytic disorders and anemias


A.
Abnormal red blood cells


B.
Red blood cell inclusions


C.
Anemias


D.
Diseases

VII.
Leukocyte disorders and leukemias


A.
Abnormal white blood cell morphology


B.
Leukemia

VIII.
Semen analysis


A.
Composition


B.
Collection


C.
Routine analysis

IX.
Hemostasis


A.
Vasoconstriction


B.
Platelets


C.
Coagulation


D.
Fibrinolysis


E.
Coagulation disorders


F.
Laboratory procedures

X.
Fibrinolytic system 

A.
Fibrinolysis

B.
Assays to evaluate fibrinolysis

XI.
Instrumentation Specimen collection in the Coagulation Laboratory

A. Principles

B. Quality assuarance

Hematology Course Description and Objectives

Module I


Introduction to Hematology, Instrumentation and Quality Control
Purpose

This module is designed to acquaint the student with the role of quality control, the various types of specimen and the importance of safety in Hematology. They learn the basic principles of photometry.

Objectives

1.
Arrange, in order, the basic components of a colorimeter and discuss the function of each component.

2.
Discuss the principles of light including its composition and mode of travel.

3.
Explain the components of  the visible spectrum and its application in a colorimeter.

4.
Explain Beer’s Law.

5.
Explain the relationship between absorbance and percent transmittance (%T).

6.
Identify basic pre-analytical factors which are important to assure quality.

7.
Define the statistical terms used in quality control.

· Mean

· Mode

· Median

· Standard deviation

· Coefficient of variation

· Reference intervals

· Variance

· Linear regression

· Correlation coefficient

· Gaussian distribution

· Scles, graphs, charts

· Levey Jennings charts

· Westgard multirule system

8.
Evaluate Levy-Jennings chart for accuracy, precision, trend and shift.

9.
Describe a typical normal distribution curve.

10.
Differentiate between blank, standard and control, and give examples of each.

11. 
Discuss various anticoagulants used and their affects on hematology procedures.

12.
Compare the color codes of evacuated tubes with the additive contained.

13.
Discuss safety precautions in hematology.

Module II




Characteristics and Properties of Hemoglobin

Purpose

This module is designed to acquaint the student with the synthesis, structure, function and breakdown of hemoglobin. They will learn both normal and variant types of hemoglobin and methods for measuring.

Objectives

1.
Discuss in detail the structure and function of hemoglobin.

2.
Discuss both intravascular and extravascular hemolysis.

3.
Describe the normal hemoglobin-oxygen function using the oxygen dissociation curve.

4. 
Graph and interpret shifts to the curve when altered

· pH (Bohr effect)

· temperature

· CO2

· 2,3- DPG

· Hb F and other variants

5.
Discuss altered hemoglobin derivatives carboxyhemoglobin, methemoglobin, and sulfhemoglobin, including their affect on Hemoglobinometry.

6.
Name one congenital and one acquired disorder related to defects in heme 
synthesis.

7.
Demonstrate knowledge of the iron in hemoglobin synthesis.

8.
Explain the following terms

· Biliverdin

· Bilirubin – conjugated and unconjugated

· Urobilinogen

· Urobilin

· Hemoglobin dimmers

· Haptoglobin

· Heopexin

· Hemoglobinuria

· Hemoglonemia

· Hemosideriuria

· methemalbumin

Module III




Routine Hematology Procedures

Purpose

This module is designed to acquaint the student with routine hematology procedures. They will learn the principles, techniques, and the factors affecting those procedures.

Objectives

1.
Describe the general principles of routine hematology procedures.

· Erythrocyte sedimentation rate-wintrobe and westergreen

· Microhematocrit

· Reticulocytes

· Peripheral smear for red cell morphology

2.
Describe the proper type of specimen collection and handling for hematology laboratory

3.
Prepare the necessary reagents for the preparing the hemoglobin standard curve procedure.

4.
Perform manual hemoglobin on two patient samples..

5.
Perform all procedures in duplicate and within plus or minus 2 S.D. of the 
expected value.

6.
Compare hemoglobin results from manual and automated procedure.

6.
Accurately perform any calculations needed for reporting the results including the 
appropriate units.

7.
State the normal values for the procedures.

8.
Describe the sources of error and clinical applications of the following procedures:


Cyanmethemaglobin Standard Curve.


Cyanmethemaglobin procedure


Packed cell volume


Total Leukocyte Count (Unopet Method)


Total Erythrocyte Count (Unopet Method)


Total Eosinophil Count (Unopet Method)


Total Platelet Count (Phase microscope)


Leukocyte Differential count


Sickle cell screening tests


Lupus Erythematosus Preparation (Glass bead method)


Osmotic Fragility (Unopet Method)


CBC and Indices

9.
Discuss the use, care and proper technique in using a hemocytometer.

10.
Calculate number cells using the formula for manual counts using a hemocytometer.

Module IV



Instrumentation in Hematology

Purpose

This module is designed to acquaint the student with basic cell counting principles. They will learn the definition of terms and applications of quality control and will be introduced to histograms and Red Cell Indices and Case Studies.

Objectives

1.
Describe the basic principle of the electrical impedance principle of cell counting.

2.
List components of the hematology counting systems

3.
Explain the role of quality control in automated analyzers. List the kind of quality controls you would run and the parameters you would plot.

4. 
Demonstrate the maintenance schedule for an automated analyzer.

5. 
Describe the limitations and the list of interfering substances

6.
Identify the basic concepts of the optical detection  and radio frequency systems.

7.
Identify the basic concepts of light scatter plus cytochemical stain systems.

8.
Define the terms associated with Red Blood Cell Indices.

· Mean cell volume (MCV)

· Mean cell hemoglobin (MCH)

· Mean cell hemoglobin concentration MCHC)

· Red cell distribution width RDW)

9.
Determine calculated MCV, MCH and MCHC values

10. 
Correlate and verify automated hemogram parameters and calculated indices with each other and with peripheral smear exams.

11.
Describe the general characteristics of histograms.

12. 
Calibrate and perform preventative maintenance on instruments used to evaluate erythrocytes and their physical properties

13. 
Calibrate and perform preventative maintenance on instruments used to evaluate erythrocytes and their physical properties.

14.
Describe the appearance of microcytes and macrocytes using a histogram and 
using RBC Indices. 

15.
Analyze and discuss the significance of the erythrocyte and leukocyte on the case study you group is given.

16.
List reference values for variations in gender and age. 

Module V -   





Hematopoiesis

Purpose

This module is designed to acquaint the student with the formation, morphology and function of the various blood cells. Evaluation of blood smears and preparation stained slides for differential counts.

Objectives

1.
Define hematopoiesis.  

2.
Describe the features of the nucleus including nucleoli and chromatin.

3.
Define heterochromatin and euchromatin.

4.
Explain the origin of blood cells and trace the sequential sites of cellular proliferation and development. 

5.
Identify the sites of origin for cellular development of active hematopoietic tissue.

6.
Explain role of other organ systems in hematopoiesis.

· Spleen

· Liver

· Lymph nodes

· Thymus

7.
Name the cells in developing order that will mature into erythrocyte, thrombocytes, plasma cells, and the five leukocyte types.

8.
Name and describe in detail two overall features of a cell that are important in the 
identification of a cell and that may vary as a cell matures.

9.
Compare the nuclear characteristics of shape, chromatin pattern, and nucleoli in 
specific cell types and according to the age of the cell.

10.
Compare the cytoplasmic features of color granulation, shape, quantity, vacuolization, and inclusions to cell maturity.

11.
Name and describe the average percentage and cellular characteristics of the six mature leukocyte found in the normal peripheral blood.

12.
Briefly explain the factors related to the development of multipotential stem cells 
into specific leukocyte cell lines.

13.
Explain the appearance and etiology of the various morphological abnormalities 
encountered in mature leukocytes.

14.
Discuss the specialized functions of the individual leukocytes.

15.
Describe the major functions of T, B, NK, and K cells.

16.
Name four lymphokines.

17.
Briefly explain the lymphocyte including their significance and general characteristics.

18.
Discuss variant lymphocytes including their significance and general characteristics.

19. Prepare peripheral blood for routine hematologic procedure and smear analysis.

20. Determine specimen acceptability

21. Stain smears using Romanowsky dyes and techniques; manually and automated

22. Judge acceptability of of blood smears through microscopic evaluation and established criteria

Module VI




Erythrocyte Disorders and Anemias

Purpose

This module is designed to acquaint the student with abnormal red blood cell sizes, shapes, colors, and inclusions. They will also learn various categories of anemias and their laboratory assessment.

Objectives

1.
Name and describe variations in the size of erythrocytes.

2.
Correlate at least one clinical condition with each of the Erythrocytic size variations: Anisocytosis, Macrocytosis, and Microcytosis.

3.
Describe the morphologic change and the terminology used when an erythrocytes assume an irregular shape.

· Acanthocyte

· Pyknocyte

· Codocyte

· Dacryocyte

· Echinocyte

· Elliptocyte

· Keratocyte

· Schistocyte

· Spherocyte

· Stomatocyte

4.
Explain the chemical or physical reasons for differences in cell shape.

5.
Correlate at least one clinical condition with each of these shape variations:


acanthocytes, blister cells, burr cells, crenated cells, elliptocytes, keratocytes, 
knizocytes, leptocyte, poikilocytes, sickle cells, spherocytes, stomatocytes, and 
teardrops.

6.
Compare the chemical basis for differences in erythrocyte color on a stained blood smear.

7.
Describe the alterations in color that can be seen in an erythrocyte.

8.
Correlate at least one clinical condition with hypochromasia and polychromasia.

9.
Name and describe the appearance of inclusions that may be seen in a variety of 
abnormal conditions.

10.
Explain the cellular and chemical basis for inclusions.

11.
Correlate at least one clinical condition with the following erythrocyte inclusions:

· Basophilic stippling, 

· Howell-Jolly bodies, 

· Pappenheimer/siderocytic bodies.

· Cabot rings

· Heinz bodies

· Malarial parasites

· Hemoglobin crystals

12.
List and explain the laboratory findings in sickle cell anemia, sickle cell trait and 
thalassemias.

13.
List in a tabular format the characteristics and methodology used in the diagnosis of each of the following

· Absolute polycythemia

· Relative polycythemia

· Polycythemia rubra vera

· Secondary polycythemia

· Relative erythrocytosis

14.
Discuss the basis for classifying anemias, clinical features, laboratory findings and specialty testing in each of the following:

· Hypochromic anemias

· Megaloblastic anemia

· Hypoproliferative anemias

· Hemolytic anemias

· Anemias associated with non-hematologic disorders

15 
Describe the etiology and pathophysiology of anemias associated with non-hematologic disorders

16. Identify the laboratory findings in the following non-hematologic disorders:

a. Chronic disorders and inflammation

b. Connective tissue disorders

c. Malignant diseases

d. Renal disease

e. Liver diseases

f. Alcoholism

g. Endocrine diseases

Module VII



Leukocyte disorders and leukemias

Purpose

This module is designed to acquaint the student with nonleukemic leukocyte disorders, lymphomas and leukemias.

Objectives

1.
Define lymphocytosis, lymphocytopenia.

2.
List at least three conditions that are associated with lymphocytosis or 
lymphocytopenia.

3.
List an example of each of the T & B categories of immune deficiency disorders.

4.
Briefly explain the lymphocyte subsets that are involved in DiGeorge’s syndrome, 
AIDS, and SLE.

5.
Describe the etiology, symptoms, and laboratory data associated with

· infectious mononucleosis, 

· infectious lymphocytosis, 

· cytomegalovirus, 

· AIDS, 

· whooping cough, 

· toxoplasmosis and 

· SLE. 

6.
Describe the appearance and contents of Russell bodies, Mott cells, and flame cells.

7.
Name and discuss examples of quantitative and qualitative disorders of the 
myeloid and monocytic series (non-leukemic).

8.
Define and list categories of:

· Leukemias

· Myelodysplastic syndromes

· Myeloproliferative disorders

· Lymphoproliferative disorders

8.
Define and compare the terms leukemia and lymphoma.

9.
Describe the terms acute, chronic, and aleukemic.

11.
Name one genetic defect that is correlated with an increased incidence of leukemia.

12.
Demonstrate or explain the correct staining techniques for the following:

· Myeloperoxidase

· Sudan black B

· Esterases

· Periodic-acid Schiff

· Leukocyte alkaline phosphatase

· Tartarate resistant acid phosphatase

· Iron staining

13.
Explain the significance of the discovery if the HTLV virus family and describe 
the disorders associated with HTLV-I and HTLV-II, and HTLV- III.

14.
Correlate patient age and sex to the overall incidence of various leukemias.

15.
Describe general characteristics of the acute versus the chronic leukemias 
(laboratory data).

16.
Briefly compare leukemias with lymphomas.

17.
Describe the general characteristics and laboratory data in 

· multiple myeloma and 


· Waldenstrom’s macroglobulinemia.

· Plasma cell leukemia

· Heavy chain disease

· Monoclonal gammopathy of undetermined significance

18.
Apply the laboratory data to the stated case studies and discuss the implications of these cases to the study of hematology.

Module VIII

Thrombopoiesis/megakaryopoiesis

Purpose

This module is designed to acquaint the students with identifying the maturation sequence and morphology of platelets

Objectives

1.
Describe the maturation process of megakaryocytes.

2.
List the reference values for the platelet counts in the normal differential counts

3.
Explain the changes in thrombocytopenia and thrombocytosis

4. Perform absolute platelet counts on patient and control specimens using manual and automated methods 

5. Compare the results from above to ensure results are in accord with prescribed criteria for accuracy and precision.

6. Identify and recognize factors that may alter values

· Platelet satellism

· Platelet aggrgates

· Giant platelets

· Cell fragments

· Extreme microcytosis

7. Describe the etiology, clinical features and laboratory findings in each of the following

· Idiopathic thrombocytopenia

· Microangiopathic hemolytic anemia

· Thrombotic thrombocytopenia

· Disseminated intravascular coagulation

· Hemolytic uremic syndrome

· May Hegglin anomaly

· Wiskoo Aldrich anomaly

· Neonatal alloimmune thrombocytopenia

· Heparin induced thrombocytopenia

· Thrombocytosis

· Von Willebrand’s disease

· Bernard Soulier syndrome

· Glanzmann’s thrombathemia

· Storage pool defiencies

· Acquired platelet function disorders

Module IX




Semen Analysis

Purpose

This module is designed to acquaint the student with the composition, collection, and routine analysis of semen.

Objectives

1.
Discuss the composition of seminal fluid.

2.
Instruct the patient in the correct method for a semen specimen.

3.
List the normal values for semen volume, viscosity, pH, sperm count, motility,  
and morphology.

4.
Calculate a sperm count.

5.
Describe the method used to evaluate sperm motility.

Module X 




Hemostasis and Coagulation

Purpose

This module is designed to acquaint the student with the hemostatic process. They will learn the components and the processes involved in hemostasis. They will also learn the principles, techniques, and factors affecting the basic procedures used in laboratory assessment of hemostasis.

Objective

1.
Name four major components upon which hemostasis are dependent.

· Vasculature

· Platelets

· Plasma coagulation factors

· fibrinolysis

2.
Discuss the processes involved in hemostasis following injury to a small blood vessel.

3.
Name the blood vessels that constitute the microcirculation.

4.
Outline the general process of hemostasis in small vessels including the role of 
vasoconstriction and endothelium.

7.
Name the different kinds of storage granules and their contents present in mature 
platelets.

8.
List four functions of platelets in response to vascular damage.

9.
Explain platelet adhesion and platelet aggregation.

10.
Compare and contrast quantitative and qualitative platelet disorders.

11.
State the purpose of the Bleeding Time. Clot Retraction, Platelet aggregation, and 
platelet adhesion tests.

12.
Discuss the effect of aspirin on platelet function

13.
List the principle coagulation factors.

14.
Name the three groupings of coagulation factors and describe their similarities. 

15.
Name the four basic phase of blood coagulation.

16.
Describe the sequence on events in the extrinsic and intrinsic pathway of stage 1.

17.
Describe the sequence of events in stages 2, 3, & 4.

18.
Name and explain the principles of the basic laboratory tests used in assessing blood coagulation.

19.
Describe the activities of antithrombin III as a normal body defense mechanism.

20.
Describe the functions of protein C and protein S.

21.
Briefly discuss bleeding disorders related to defective production of blood clotting 
factors.

22.
Discuss the special precautions that must be taken in the collection and subsequent handling of specimens for coagulation testing

23. Identify and describe tests that are used to monitor the coagulation phase of hemostasis:

· Prothrombin test

· Activated partial prothrombin test

· Activated clotting time

· Thrombin clotting time

· Fibrinogen assay 

· Factor assays

24. Explain the action of anticoagulant therapy and identify laboratory tests to monitor each therapy

· Warfarin

· Heparin

25. Describe the inheritance patterns, clinical features and the laboratory findings

· Factor 1 deficiency

· Factor II deficiency

· Factor V deficiency

· Factor V Leiden

· Factor VII deficiency

· Factor VIII deficiency (Hemophilia A)

· Factor IX deficiency (Hemophilia B)

· Factor X deficiency

· Factor XI deficiency

· Factor XII deficiency

· Factor XIII deficiency

· Prekallikrein deficiency

· Von Willebrand disease

· Antithrombin III deficiency

· Plasminogen defieciency

· Homcystinemia/homocystinuria

Module XI

Fibrinolytic system 

Purpose

This module is designed to acquaint the student with physiological role of the fibrinolytic system and identify the components of the system.  

1. Discuss the physiological role of the fibrinolytic system

2.
Identify the major components of the fibrinolytic system

3.
List major fragments of fibrinogen degradation 

4. 
Identify and describe laboratory procedures that are used to evaluate the fibrinolytic system

· FDP assays

· D-dimer assay

5. Differentiate between primary and secondary fibrinolysis

6.
Define disseminated intravascular coagulation (DIC)

7.
Describe the effect of DIC on laboratory procedures on:

· Prothrombin time

· Activated partial thromboplastin time

· Thrombin clotting time

· Platelet count

· Fibrinogen

· Fibrin/fibrinogen degradation products

· D-dimer

· Blood smear

8. Describe conditions that are predisposing to recurrent thrombosis

· Antithrombin III deficiency

· Heparin cofactor II deficiency

· Primary antiphospholipid antibody syndrome

· Protein C deficiency

· Protein S deficiency

· Activated Protein C resistance

9.  
Discuss the principle for the laboratory tests for

· Antithrombin III

· Protein C

· Protein S

Instrumentation Specimen collection in the Coagulation Laboratory

Purpose

This module is designed to acquaint the student with the type of specimen for the coagulation laboratory and equipment needed in the laboratory.

Objectives

1.
Identify the principles of the following :

· Electromechanical 

· Photo-optical

· Spectrophotometric, chromogenic substrate assays

· Platelet aggregometer

2.
List the components of the following systems:

· Electromechanical 

· Photo-optical

· Spectrophotometric, chromogenic substrate assays

· Platelet aggregometer

3.
Describe the maintanence and quality assuarance in each of the following sytems:

· Electromechanical 

· Photo-optical

· Spectrophotometric, chromogenic substrate assays

· Platelet aggregometer

Immunohematology

Course Outline
This course prepares the student for clinical practicum in Immunohematology. It is designed so students may achieve stated objectives. This course involves lecture, discussion and performance skills.

I.
Principles of Antigens and Antibodies


A.
The Immune System


B.
Antigen characteristics


C. 
Antibody characteristics


D.
The molecular basis of an Antigen-Antibody Reaction


E.
In Vitro detection of Antigen-Antibody Reaction


F.
The Complement System

II.
Safety and Quality Assurance in Blood Banking


A.
Safety in Blood Bank


B. 
Quality Assurance in Blood Bank


C.
Daily Quality Assurance Practices


D.
Agencies Regulating Blood Banks

III.
The ABO Blood Group System


A.
Historical Aspects of the ABO system


B.
Genetic Inheritance 


C.
The Various Blood types


D.
Abnormalities Encountered


E.
Antibodies


F.
Discrepancies in Forward and Reverse Grouping

IV.
The Rh Blood Group system


A.
Genetic basis of the Rh system


B.
Nomenclature of the Rh system


C.
Rh Phenotypes


D.
Alteration if Genetic Expression


E.
Other Rh antigens


F.
Rh antibodies

V.
The Lewis System


A.
Characteristics unique to the Lewis system


B.
Mode of Inheritance


C.
Lewis antibodies

VI.
Additional major blood group systems


A.
Typically IgM Antibody Systems


B.
Typically IgG Antibody Systems

VII.
Blood collection, storage, processing, and other issues


A.
Patient blood specimen collection


B.
Donor blood collection


C.
Storing and processing of donor blood


D.
Issuing blood for transfusion

VIII.
Transfusion Practices


A.
Pretransfusion Testing


B.
Compability Testing


C.
Antibody Detection

IX.
Clinical Problems in Blood Banking


A.
ABO Discrepancy


B.
Antibodies


C.
Cold Reacting Antibodies


E.
AHG Antibodies

X.
Transfusion Policies


A.
Routine Transfusion Requests


B.
Emergency Transfusion Situations


C.
Massive Transfusion


D.
Selection of blood in special cases

XI.
Transfusion Therapy


A. 
Blood



B.
Blood Components

XII.
Hemolytic Disease of the Newborn


A.
General characteristics of HDN


B.
Assessment of HDN


C.
ABO-HDN


D.
Rh-HDN


E.
Other Blood Group Systems HDN

XIII.
Transfusion Reactions


A.
Definitions and Causes


B.
Laboratory Investigation

XIV.
Transfusion Acquired Infectious Diseases


A.
Name and Characteristics of Disease


B.
Signs and Symptoms of Disease

XV.
Human Leukocyte Antigen


A.  
Characteristics, Origin and Importance


B.  
Laboratory Procedures

XVI.
Immunohematology Alternative Technologies and Automation

a. Equipment in the Immunohematology Laboratory

b. Alternative technology

Course Description and Objectives

Module I - 




Principles of Antigens and Antibodies

Purpose

This module is designed to acquaint the student with the characteristics of antigens and antibodies and their role in our Immune System. They will learn the molecular basis of antigen-antibody reactions and the basic principles of the in vitro detection of those 

reactions.






Objectives

The student will:

1.
Discuss roles of individual cells in immune response including specific cytokines 
involved.

2.
Describe the chemical and physical nature of Antigens.

3.
Contrast primary and secondary antibody response.

4.
Draw a typical immunoglobulin molecule labeling its FAB, Fc, and hinge 
component.

5.
Compare characteristics of the Five Immunoglobulin classes.

6.
Define avidity, affinity, specificity, and cross-reactivity.

7.
Discuss monoclonal antibodies and their application in Blood Banking.

8.
Describe four types of bonding involved in antigen-antibody reactions.

9.
Explain the mechanism of agglutination in detail, including the two stages and the 
factors involved in each stage.

10.
Perform agglutination reactions.

11.
Evaluate and grade the agglutination reactions.

12.
Name the major methods commonly used in routine Blood Banking to enhance agglutination.

13.
Identify and use of information eg. American Association of Blood Banks  (AABB) Technical Manual for characteristic activities of rre unexpected antibodies when such an antibody is encountered.

14.
Identify the blood group antigens found on other than RBC’s; other human cells, cells of primates, bacteria, antigen found as soluble in human body fluids, such as saliva

15.
Apply properties of blood group antigens to interpret paternity testing

16.
Recognize the importance of the role of Complement System in Blood Banking testing.

17.
Explain the principle of the anti-human globulin test including factors which could affect results.

Module II – 



Safety and Quality Assurance in Blood Banking

Purpose

This module is designed to acquaint the student with the importance of following universal precautions and observing appropriate hazardous waste management. In addition student will follow  established quality assurance techniques.  Student will recognize the associations regulating the blood banks.

Objectives

The student will:

1.
Discuss “universal precautions”. practice in Immunohematology 

2.
Discuss five protective techniques in the prevention of disease transmission.

3.
Name the essential components of the quality assurance program.

4.
Identify the daily quality assurance practices in the Blood Bank including reagents and equipment.

5.
Calibrate and perform preventative maintanence at required intervals and complete appropriate records

· Centrifuges

· Equipment for controlled temperature testing or storage

· Thermometers

· Incubators

· Refrigerators

· Freezers

· Thawing apparatus

· Timers

· Rotators

6.
Perform and record appropriate quality control testing on reagents used daily

· ABO and Rh typing sera and cells

· Antibody screening cells

· Antiglobulin serum and control cells

7.  
Identify positive and negative control testing for tests not performed daily

· Tests using lectin

· Special antigen tping of patients or donor cells

8. 
Calculate appropriate percentage of blood or components units for required hematocrit

9. Discuss the appropriate units of platelets per single donor bag

10. Discuss the appropriate units of factor VIII in a cryoprecipitate unit.

11. State the  length maintenance of records in the following situations:

· ABO and Rh testing

· Clinically significant unexpected antibodies

· Unexpected severe reactions to transfusion

· Errors of adverse events in donors and patients

12. Report adverse events to the collecting facility and/or Food and Drug Administration

13. Discuss the laws, regulations and accreditations that are mandated and voluntary

· CLIA 88’

· Food and Drug Administration (FDA)

· American Association of Blood Banks

· College of American Pathologista (CAP)

Module III - 




The ABO Blood Group System

Purpose 

This module is designed to acquaint the student with the historical and genetic aspects of the ABO Blood Group System. They will learn how to differentiate Group A, B, O, their subgroups, and certain abnormalities that could be encountered. They will identify antibodies to these groups and resolve discrepancies in the forward and reverse grouping. 

Objectives

The student will:

1.
Recognize names and events of historical importance.

2.
Discuss the patterns of inheritance of A and B genes.

3.
Describe the synthesis of the A, B, & H antigens.

4.
State the percentage of secretors in the U.S.

5.
State the genotype of persons with Bombay phenotype.

6.
Explain causes of acquired A antigen and acquired B antigen.

7.
Define the terms allele, amorphic, dominant, recessive, chromosome, loci, 
phenotype, genotype, and gamete.

8.
Describe characteristics of antibodies in ABO Blood Group System.

9.
List examples of conditions producing discrepancies in ABO forward and reverse 
grouping.

· Weakend antigen due to disease

· Polyagglutinability

· Altered antigen in disease such as acquired B

· Missing antibody in newborn, elderly or immunosuppressed

· Unexpected antibody

· Autoantibodies

· Rouleux

· Transfusion resulting in mixed cell population

10. 
Perform and interpret ABO direct cell and reverse typing by tube test, slide test, micro titer, and automated testing

11.
Resolve discrepancies of ABO typing results using

· Dolichos biflorus

· Saline replacement technique

Module IV - 




The Rh Blood Group System

Purpose

This module is designed to acquaint the student with the historical and genetic aspects of the Rh Blood Group System. They will learn how to differentiate Rh negative from Rh positive, Du positive, and how to test for C, C, E, & e antigens and interpret results as to possible phenotype.

The student will:

1.
Compare the Rh genotype in Weiner and Fisher-Race nomenclature.

2.
Compare the Fisher-Race theory of inheritance with that of Weiner.

3.
Define agglutination, haplotype, and factor as they pertain to Weiner nomenclature.

4.
Relate Fisher-Race nomenclature to Weiner nomenclature.

5.
List three different ways that a Du phenotype can arise.

6.
Describe characteristics of antibodies in the Rh Blood Group system.

7.
Discuss the necessity of using enhancements in testing.

8.
Perform and interpret slide and tube tests for Rh typing

· High protein reagent with Rh control

· Saline reactive anti-sera, IgM or chemically modified 

· Monoclonal antisera

Module V - 




The Lewis System

Purpose

This module is designed to acquaint the student with the Lewis Blood Group System and with its interactions with the ABO and secretor genes. They will learn how this system differs from other blood group systems.






Objectives

The student will learn:

1.
Diagrammatically explain the mechanism of expansion of the Lewis. 

2.
Describe the mode of inheritance of Lewis and secretor genes.

3.
List how the Lewis system differs from other systems.

4.
Describe the changes in the Lewis phenotypes during pregnancy

5.
Discuss the significance of Lewis antibodies

6.
Indicate the biological significance of the Lewis antigens

Module VI - 




Additional Major Blood Group Systems

Purpose

This module is designed to acquaint the student with additional major blood group systems that are typically IgM antibodies and those that are typically IgG antibodies. They will learn about their most significant characteristics and method of testing.

Objectives

The student will learn:

1.
Distinguish typically cold reacting antibodies from typically warm reacting 
antibodies.

2.
Identify the test used to detect typical IgG antibodies.

3.
List those antigens classically associated with paternity testing. 

4.
Name the antibody associated with paroxysmal cold hemoglobinuria (PCH).

5.
Name the antibody associated Mycoplasma pneumonia (PPLO)

6.
Name the antibody associated with Infectious Mononucleosis.

7.
Identify the antibody absent on cord blood cells.

8.
Site the major antigens of the Kell Blood System.

9.
Discuss the clinical significance of the Kell antibodies.

10.
Relate resistance to malaria to the presence of Duffy antigen and to the difference 
in frequency occurrence of this antigen between different Races.

11.
Discuss the clinical significance of the Kidd antibodies.

12.
Define high-incidence and low-incidence antigens and their clinical significance.

13.
Compare characteristics of activities of red cell antigens with their specific antibody i.e. Rh, duffy, Kell, Kidd, S, s and Lu; from the common usually cold reacting antibodies, i.e., Le P, I, M, and N

· Enzyme enhancement or inhibition

· Dosage

· Complement binding

· Other optimal conditions of reactions, eg. Temperature, pH, enhancing media

14
Apply properties of antibodies directed towards blood cell antigens to interpret antibody screening

· Expected (A,B,H) versus unexpected antibodies

· Effects of age of patient or age of specimen on antibody reactivity and production

· Effects of disease

· Avidity and titer

· Effect of complement on hemagglutination reactions; aid in enhancing anti-Jk reactions interfere in immediate spin crossmatches

Module VII - 




Blood collection, Storage, Processing and Issuing

Purpose

This module is designed to acquaint the student with patient and donor blood collection, including storage, processing of donor blood and the issuing of blood for transfusing. 

Objectives

The student will:

1.
Discuss the proper procedure for collecting blood from patients.

2.
Describe appropriate resolution to typical problems which may be encountered in 
performing phlebotomy.

3.
Describe medical history and physical criteria that would exclude a donor.

4.
Delineate the proper steps in preparation of a donor venipuncture site.

5.
Define autologous and homologous blood.

6.
Briefly explain the process and purposes of hemapheresis.

7.
Name the anticoagulants commonly used and the respective approved maximum 
storage time.

8.
State at least three changes that occur in stored anticoagulated blood.

9.
State the appropriate methods for the storage of blood and blood components.

10.
List the tests that must be conducted on a unit of homologous blood.

11.
Describe the relevant information that should be checked before a unit of blood is 
issued from the blood bank.

12.
State the proper conditions for storage of a recipient sample and integral segments 
from a unit of blood.

13.
List the acceptable conditions for the reissue of blood.

Module VIII - 




Transfusion Practices

Purpose 

This module is designed to acquaint the student with pretransfusion testing, including Compability testing and antibody detection.

Objective

The student will:

1.
List three major milestones in the history of crossmatching.

2.
Describe the procedure and rationale for the classical crossmatch.

3.
Perform required tests on recipient blood sample

· Specimen identification

· Age 

· Anticoagulant 

· Records of ABO and Rh type and previous antibody problem

4.
Analyze patient history, diagnosis, and transfusion history.

3.
Define incompability.

4.
List tests that are used in Compability testing.

5.
Discuss the patient’s history factors that are important in the investigation of the 
blood bank problem.

6.
State the procedures including included in the type and screen protocol.

7.
Site the major reason for performing a Pretransfusion auto control.

8.
Describe the types of antibodies that will not be detected with reagent screening cells.

9.
List representative antibodies that react best at room temperature from your panel cells.

10.
List representative antibodies that react best at 37 degree C or in the AHG phase from your panel cell.

11.
Identify possible sources of error creating either a false positive or a false 
negative DAT.

12.
Discuss the importance of noting the temperature and mode of reactivity when 
agglutination is observed with screening cells or panel cells.

13.
Classify autoimmune hemolytic anemia into four groups. 

Module IX - 




Clinical Problems in Blood Banking

Purpose

This module is designed to acquaint the student with typical examples of serological problems encountered in the blood bank giving them the opportunity to analyze and solve them.






Objectives

The student will be given a case history, laboratory data, questions, discussions for:

1.
ABO Discrepancy

2.
Rh Antibodies

3.
Cold reacting antibodies

4.
AHG reacting antibodies

5.
Multiple antibodies

6.
Positive reacting antibodies

7.  
Compare and contrast testing performed on donor units and recipient blood samples.

Module X - 




Transfusion Policies

Purpose

This module is designed to acquaint the student with routine transfusion requests, emergency transfusion situations, problems in massive transfusions, and selection of blood in special cases.

Objectives

The student will:

1.
Describe the requirements for selection of blood for transfusion to a patient.

2.
Discuss the risk of immunization when transfusing a patient.

3.
Explain the steps that must be followed in emergency situations.

4.
Name the first sign of immunization in a patient who has received blood possessing a foreign antigen.

5.
Define “massive transfusion”.

6.
Describe adverse conditions associated with rapid infusion of massive amounts of blood.

Module XI - 




Transfusion Therapy-Blood and Blood Components

Purpose

This module is designed to acquaint the student with the clinical indications for transfusing either whole blood or blood components. They will learn the methods of collection and the proper storage of blood and blood components.





  Objectives

The student will:

1.
Describe the clinical indications for – 


Give the methods of collection for–


Indicate the proper storage for–  


List the advantages and disadvantages when using–


For the following:


Whole blood


Red blood cell products



Packed red blood cells



Washed red blood cells



Neocyte enriched blood



Leukocyte poor blood



Frozen deglycerolized red blood cells


Platelets



Fresh Random Donor or Pooled platelets



Frozen platelets


Granulocytes


Irradiated blood and blood components


Plasma



Single donor plasma



Fresh frozen plasma



Components

2.
State the currently approved FDA shelf life of whole blood drawn into CPDA-1 
anticoagulant.

3.
Define the term graft verses host disease (GVHD) and explain the mechanism of 
this disorder.

Module XII - 




Hemolytic Disease of the New Born (HDN)

Purpose 

This module id designed to acquaint the student with the general characteristics of HDN including the assessment of and comparison of HDN caused by ABO, Rh, and other blood systems incompatibilities.






Objectives

1.
Briefly describe the cause and the consequences of HDN.

2.
Compare the consequences of hemolysis to the fetus versus those to the new born 
baby.

3.
Describe the mechanism of the transfer of antibody from the mother to the fetus.

4.
Name the antibodies most frequently responsible for HDN in descending order of 
severity.

5.
List both the prenatal and postnatal tests used in the assessment of HDN.


6.
Describe the etiology, genetic frequency, symptoms, physiology, laboratory 
diagnosis, and treatment of HDN caused by 
ABO, Rh, and other blood systems 
incompatibilities.

7.
Explain the history of the development and the basis for the modern prophylactic 
treatment against HDN due to anti-D.

8.
List and describe the general and laboratory criteria for the admission of Rh IgG.

9.
Explain the development of fetal antigens in major blood group system associated 
with HDN.

Module XIII  




Transfusion Reactions

Purpose

This module is designed to acquaint the student with the definitions, causes, and the laboratory investigation of Transfusion Reactions.






Objectives

The student will:

1.
Define the term “Transfusion Reaction”.

2.
State the frequent causes of fetal transfusion reaction.

3.
State the most severe form of transfusion reaction.

4.
Name the factors that determine weather a transfusion reaction will be acute, 
delayed, intravascular, or extravascular.

5.
State the most frequent cause of an acute hemolytic reaction.

6.
Describe the most common initial symptoms of an acute hemolytic reaction in an 
unanesthetized patient.

7.
Name the most frequent cause of febrile transfusion reactions.

8.
Describe the protocol for the investigation of a transfusion reaction.

9.
Resolve transfusion associated problems with the appropriate action or 
explanation.

10.
Explain the in vivo consequences of the interaction between antigens and their 
corresponding antibodies.

Module XIV - 




Transfusion Acquired Infectious Disease

Purpose

This module is designed to acquaint the student with the general characteristics of virus, parasites, and bacteria that can be transfusion acquired and the methods used to reduce or prevent their transmission.






Objectives

The student will:

1.
Name the diseases that can be transmitted through the blood or blood components.

2.
Describe the characteristics of each of the forms of hepatitis, including features such as the average incubation time and symptoms.

3.
Describe the characteristics including etiology and symptoms of 
cytomegalovirus, Epstein-Barr virus, and human T-cell leukemia-lymphoma 
virus.

4.
Analyze the difference between the HIV virus and other blood-borne viruses.

5.
Briefly describe the signs and symptoms of HIV infection.

6.
Rank the blood-borne parasitic diseases in order of frequency in the United States.

7.
State the most significant reason for the decrease of transfusion acquired syphilis. 

Module XV
Human Leukocyte Antigen

Purpose

This course prepares the student for the basic concepts and understanding the genetic origin, biological function and clinical application of HLA testing

Objectives

1. Define the abbreviations HLA, MLR, SSO, SSP, SBT, and MHC.

2.
List the important characteristics of the HLA genes

3.
Describe the cell distribution of the major leukocyte antigens

· Class I antigens

· Class II antigens

4.
Discuss the importance of identifying or matching HLA antigens

5.
Discuss the typing, antibody screening, and crossmatching procedures for human leukocyte antigens

· Microlymphocytotoxity assay for HLA-A, HLA-B, HLA-DR

· Mixed lymphocyte 

· DNA hybridization methodologies for specific identification of HLA antigens

Immunohematology Alternative Technologies and Automation 

Purpose

Objectives

1.  Explain the purpose of the following equipment 

· Apheresis machine

· Flatbed agitator

· Sterile docking device

· Leukoreduction filter

2.
Describe the principles for gel and solid phase technology

3.
Compare and contrast the two technologies in terms of the equipment, test reactions, procedures, sensitivity, and quality control

4.
Discuss the automated equipment that is available for each technology.

Immunology Course 

Outline

This course prepares students for a clinical practicum in Immunology. It is designed so students may achieve stated objectives. This course involves lecture, discussion, and performance skills.

I.
The immune System


A.
Development and Differentiation of Lymphocytes


B.
Cellular Activities of the Immune System


C.
Antibody Response to Antigens

II.
Antigen and Antibody Characteristics


A.
The chemical and physical nature of antigens


B.
Antibody structure


C.
Immunoglobulin Classes and Subclasses


D.
Other Immunoglobulin variants


E.
Functions of Antibodies


F.
Antibody avidity, specificity, and cross reactivity


G. 
Monoclonal antibodies

III.
The Complement System


A.
The Classical Pathway


B. 
The Alternate Pathway

IV.
Principles of Serological Test Methods


A.
Bacterial Agglutination


B.
Latex Particle Agglutination


C.
Hemagglutibation Tests


D.
Floculation Tests


E.
Immunoelectrophoresis


F.
Neutralization Tests


G.
Complement Fixation Tests


H.
Enzyme Linked Immunosoebent Assay (ELISA)

V.
Autoimmunity

Course Description and Objectives

Module I - 





The Immune System

Purpose

This module is designed to acquaint the student with the basic functions of the immune system. They will learn the development and differentiation of the lymphocytes including the cellular activities of the immune system and the antibody response to antigen.






Objectives

Upon completion of this course the student will be able to:

1.
Discuss two major factors upon which antibody response to antigen is dependent.

2.
Identify those cells upon which the antibody response is dependent.

3.
Define the term “Immunity”.

· Natural

· Acquired

· Active

· Passive

4.
Describe the components of the immune system.

· Lymphoid organs

· Hematopoietic stem cells

5.
Outline the organization of the immune system.

6.
Describe cell mediated immunity\

· Mediation by CD4+

· Effector function of CD8+ cells

7.
Describe the structure of the organs that house immunologic cells.

8.
Compare and contrast humoral to cell-mediated immunity.

9.
Describe antibody mediated immunity

· Macrophage

· Class II MHC

· Helper T lymphocyte

· Cytokines

· Antigen specific B lymphocytes

· Immunoglobulins

10.
Discuss the formation of cell products of the specific immune response.

11.
Explain the role of the thymus in self-recognition.

12.
Contrast the characteristics of a primary and secondary (anamnestic response).

13.
Describe the origin of immune cells

· Lymphocytes

· Marophages

14. Describe the functions of important cytokines

· Mediators affecting lymphocytes

· Mediators affecting macrophages and monocytes

· Mediators affecting polymorphonuclear neutrophils (PMN)

· Mediatorswith other effects

Module II – 



Antigen and Antibody Characteristics

Purpose

This module is designed to acquaint the student with antigens and antibodies. They will learn the chemical and physical nature of antigens, and the structure, function, and classification of antibodies. They will be introduced to immunoglobulin variants and monoclonal antibodies.






Objectives

 Upon completion of this course the student will be able to:

1.
Describe the chemical and physical composition of an antigen.

2.
Define the terms isotype, allotype, and idiotype.

3.
Describe the chemical composition of an antibody.

4.
List and describe the classes of immunoglobulins.

5.
Describe the production of monoclonal antibodies.

6.
Draw and labelin detail a typical immunoglobulins.

· Polypeptide chain

· Light

· Heavy

· Regions

· Fragments

7.
Discuss avidity, specificity, and cross-reactivity.

8.
Locate the specific protein fractions which include immunoglobulins and acute 
inflammatory proteins.

Module III - 





The Compliment System

Purpose

This module is designed to acquaint 
the student with the role of compliment in the body. They will learn the classical and the alternate pathways and the effects of complement activation.






Objectives

Upon completion of this course the student will be able to:

1.
Locate the specific protein fractions which include the complement proteins.

2.
Describe the classical method of inactivating compliment in a serum specimen.

3.
Diagram the classical and alternative pathway of the compliment cascade.

4.
Identify the source which initiates the classical and alternative pathway of the 
complement cascade.

5.
Compare the amplification of the immune system due to the classical pathway 
with the alternate pathway.

6.
Describe a common event which leads both pathways into a common final 
pathway.

7.
Describe the membrane attack unit.

8.
List the three stages of the classical pathway.

9.
Identify those complement components which do not participate in the pathway.

Module IV -




In Vitro Detection of Antigen-Antibody Reactions

This module is designed to acquaint the student with the principles of Serologic Test methods. They will learn the molecular basis of antigen-antibody reactions, the mechanisms of agglutination, precipitation, complement fixation, fluorescent, and ELISA methods.






Objectives

Upon completion of this course the student will be able to:

1.
Disscuss and describe the basic immunoassay principles

· Precipitation

· Agglutination

· Diffusion

· Flocculation

· Competitive binding

· Non competitive binding

1.
Discuss the different types of forces that bind antigens to antibodies.

2.
Explain the term “goodness of fit”.

3.
Discuss the mechanism of agglutination including the stages involved and the factors influencing the reaction.

4.
List techniques used to enhance agglutination.

5.
Discuss the relationship of the antibody titer to the interpretation of serologic testing.

6.
Describe sources of error and clinical application of basic serological test 
methods.

Module V - 




Autoimmunity

Purpose 

This module is designed to acquaint the student with the concepts of self-tolerance and the Etiology of autoimmune disorders. They will learn the more common organ-specific and multisystem autoimmune diseases.

Objectives

Upon completion of this course the student will be able to:

1.
Define autoimmunity.

2.
Describe proposed mechanisms for autoimmunity

3.
Describe the mechanism of self-tolerance.

4.
List the classic autoimmune disorders, clinical symptoms, laboratory findings and match each with its corresponding antigen(s) target.

· Addison’s disease

· Graves disease

· Hashimoto’s disease

· Idiopathic thrombocytopenic purpura

· Insulin dependent diabetes mellitus

· Pernicious disease

4.
List systemic autoimmune diseases and match each with its   corresponding autoantigen(s).

· Multiple sclerosis

· Rheumatoid arthritis

· Systemic lupus erythematosus

5. Describe four types of hypersensitivity using an example.

· Type I

· Type II

· Type III

· Type IV

6. 
List and describe antigens that are associated with human tumors

· Carcinoembryonic antigen (CEA)

· Alpha fetoprotein (AFP)

· Prostate specific antigen

· Beta 2 microglobulin

7.
Discuss immunodeficiency disorders

· Congenital

· B cell deficiencies

· T cell deficiency

· Combined B and T cell deficiency
Microbiology Course 

Outline

This course prepares students for a clinical practicum in microbiology. It is designed so that students may achieve stated objectives.  The course involves lecture, discussion and performance skills.

I.
Introduction to Clinical Microbiology


A.
Classification of bacteria


B.
Microscopic shapes


C.
Cell wall characteristics


D.
Gram Staining


E.
Environmental requirements for culture


F.
Stages of growth


G.
Fermentation and oxidation

II.
Control of Microorganisms


A.
Disinfection Vs. sterilization


B.
Autoclaves


C.
Incinerators

III.
Concepts in Antimicrobial Therapy


A.
Antimicrobial Therapy


B.
Bacteriocidal Vs. Bacteriostatic


C.
Classification of antimicrobes


D.
Susceptibility testing

IV.
Quality Improvement in the Microbiology Laboratory


A.
Quality Control (QC)


B.
Corrective action


C.
Sensitivity, specificity, and accuracy

V.
Emergent Technologies


A.
Rapid Reporting


B.
Chromogenic substrates


C.
Modified manual methods


D.
DNA probes

VI.
Host-Parasite Interaction


A.
Normal flora


B.
Host protection

VII.
Specimen Collection and Handling


A.
Principles for various types of specimens


B.
Specimen preparation


C.
Collection and preservation


D.
Primary media

VIII.
Microscopic Examination of Infected Material


A.
Direct smear


B.
Interpretations and reporting

IX.
Colonial Morphology


A.
Media in preliminary identification


B.
Alpha vs. Beta hemolysis


C. 
Colonial morphology characteristic to certain bacteria

X.
Staphylococcus 


A.
General characteristics


B.
Virulence factors


C.
Clinical infections


D.
MRSA

XI.
Streptococcus


A.
General characteristics


B.
Lancefield classification


C.
Virulence factors


D.
Sequellae factors


E.
Serologic testing

XII.
Corneybacterium and other Non-Spore Forming Gram Positive Rods


A.
General characteristics


B.
Clinical significance 


C.
Media requirements


D.
Differentiation procedures


E. 
Motility pattern of Listeria Monocytogenes

XIII.
Aerobic Gram Positive Bacilli


A.
General characteristic


B.
Clinical infections of Bacillus Anthracis


C.
Clinical infections of Norcardia


D.
Morphology and Gram reactions

XIV.
Neisseria


A.
General characteristics


B.
Symptoms and complications of Neisseria Gonorrhoeae


C.
Method of collection


D.
Gram staining


E.
Culture media 


F.
Colonial morphology

XV.
Hemophilus and Other Fastidious Gram-Negative Rods


A.
Colonial morphology


B. 
Gram Staining


C.
Associated diseases


D.
Distinguishing characteristics


E. 
Culture Media

XVI.
Enterobacteriaceae


A.
General characteristic


B.
Antigenic structure


C.
Principle reactions for identification

XVII.
Vibrio, Aeromanas, Plesiomonas, and Campylobactor


A.
General characteristics


B.
Associated infections


C.
Collection and processing procedures


D.
Culture media

XVIII.
Non-fermentors and Miscellaneous Gram Negative Bacilli


A.
General characteristics


B.
Metabolic pathways 


C. 
Non-fermantors vs. fermentative bacteria


D.
Pseudomonads and Acinetobacter species

XIX.
Anaerobes of Clinical Importance


A.
Obligate and facultative anaerobes


B.
Gas Pak 


C.
General characteristics

XX.
The Spirochetes


A.
General characteristics


B.
Clinical infections


C.
Insect vectors


D.
Diagnostic testing

XXI.
Mycobacteria


A.
General characteristic


B.
Safety precautions


C.
Collection and processing


D.
Acid-fast staining


E.
Tests and reactions

XXII.
Medically Significant Fungi


A.
General characteristics


B.
Growth requirements


C.
Fungal structures


D.
Classification and Identification

XXIII.
Microbiology Laboratory


A.
Preparation of media


B.
Quality control


C.
Gram stain


D.
Microorganism identification


E.
Laboratory tests


F.
Culture 


G. 
Colonial morphology


H. 
Micro Scan


I.
OSHA regulations


J.
Aseptic Techniques


K.
Media streaking

Module I - 



Microbiology Course Description and Objectives

Introduction to Clinical Microbiology

Purpose

This Module is designed to acquaint the student with the classification, nomenclature and biochemical physiology of bacteria.

Objectives

1.
Describe microbial classification (taxonomy) and accurately name bacteria.

2.
Differentiates between prokaryotic and eukaryotic cell types.

3.
Describe the structure of bacteria including their microscopic shapes and appendages.

· Cocci in chains, clusters, tetrads, pairs

· Diplococci and coccobacilli

· Rods

· Fusiforms

· Pleomorphic

· Branching

· Spores

· Spirochetes

· Intra and extra-cellular

4.
Describe the principle of the Gram stain and relate the principle to cell wall characteristics.

5.
List the nutritional and environmental requirements for bacterial growth.

6.
Discuss the categories of media used to grow bacteria and application and examples of each.

7.
Define the atmospheric requirements of aerobes, microaerophiles, facultative anaerobes, obligate anaerobes and capnophiles.

8.
Describe the stages of growth of bacterial cells.

9.
Differentiate between fermentation and oxidation. 

Module II - 




Control of Microorganisms

Purpose

This Module is designed to identify the differences between sterilization and disinfection and how each is accomplished in the microbiology laboratory.  Students will also use safety precautions to prevent laboratory acquired infections.

Objectives

1.
Define the terms listed in this module.

· Aseptic techniques

· Protective clothing/devices

· Center for disease control (CDC)

· Biological Safety Cabinet (BSC) 

2.
Differentiate between methods of disinfection versus methods of sterilization and give examples of each.

3.
List the specific applications for each method.

4.
Explain the function of the autoclaves and incinerator and how each is used to provide sterilization.

5.
Describe the procedures used to prevent aerosolization of mycobacteria and viruses

· Aseptic techniques

· Use and classification of biological safety cabinet (BSC)

· BSC maintanence

· Containment procedures

· Decontaminantion, disinfection, sterilization

· Centrifuge use

· Contaminant materials discard

6. Describe the collection and discard of infectious waste materials

· Envirnmental Protection Agency (EPA)/state regulations

· Definition of infectious waste

Module III - 




Concepts in Antimicrobial Therapy

Purpose

This chapter will introduce the mechanisms of antimicrobial action and the mechanisms used by microorganisms to prevent their own destruction. It will also discuss the procedures used in the laboratory to perform antimicrobial susceptibility testing.

Objectives

1.
Apply standard performance principles to antimicrobial susceptibility tests

· Kirby Bauer media

· Antimicronial gradient method

· Beta lactamase production

· Epsilometer test

· Automated systems

· Minimum inhibitory concentration – macro and micro broth and agar dilution

· Minimum bactericidal concentration (MBC)

· Synergism

· Serum bactericidal titer

2.
Relate the basic structure of microorganisms to antimicrobical therapy.

3.
Differentiate the bacteriocidal from bacteriostatic.

4.
List the major sites of activity for major classes of antimicrobial agents. Include β lactam inhibitors, protein synthesis inhibitors, those that affect structural integrity and those that interfere with metabolic functions.

5.
Give an example of each of the major classes of antimicrobial agents.

6.
Describe the major mechanisms by which resistance to various antimicrobial agents can occur.

7.
Discuss how drugs are selected for antimicrobial testing.

8.
Define MIC and disc diffusion methods for susceptibility testing and how each is reported.

9.
List and describe the variables that must be controlled when performing antimicrobial susceptibility tests.

10.
Discuss the importance of modifying antimicrobials for specific organisms and sites of infection.

11.
Describe the significance of testing for antimicrobial resistance of certain organisms.

12.
Discuss the purpose of quality control in susceptibility testing.

Module IV - 



Quality Improvement in the Microbiology Laboratory

Purpose
This Module is designed to discuss the general guidelines for establishing quality control and continuous quality improvement.

Objectives

1.
Define quality control (QC) as it applies in the microbiology laboratory.

2.
Discuss the general guidelines for establishing a QC program, describing how to 

· monitor equipment, 

· daily maintenance of equipment 

· culture media  

· reagent/kits 

· stains

· physiological tests

· serological tests

· use of stock cultures and 

· update inventory

· nucleic acid probes

· polymerase chain reaction (PCR)

· automated systems

· immunological test

· microscope calibration

· cell culture lines

· updating of procedure manuals.

3.
Describe the correct documentation and application of corrective action.

4.
Define continuous quality improvement and how it differs from QC.

5.
Differentiate between sensitivity, specificity, and accuracy.

6.
Demonstrate tasks involved in new test/evaluation

· compare methods

· develop experimental design

· generate sufficient quality and quantity of data

· analyze data

· make conclusion

· implement changes/modification as appropriate

Module V - 




Emergent Technologies

Purpose

This chapter discusses microscopic and biochemical tests and systems helpful in the identification of microorganisms.

Objectives

1.
Describe the significance of rapid reporting.

2.
Describe the principles, advantages, and disadvantages of methods based on 
chromogenic substrates.

3.
Describe how modified manual methods are used for rapid identification of 
isolates.

4.
Discuss the automated methods for rapid identification of bacteria and yeasts.

5. Describe use of bio- and molecular technology in taxonomy and clinical microbiology

· DNA relatedness

· DNA probes

· Polymerase chain reaction (PCR) and ligase chain reaction (LCR)

Module VI - 




Host - Parasite Interaction 

This module is designed to acquaint the student with Host - Parasite interaction and the causative diseases they are associated with.

Objectives

1.
Define the terms listed in the module.

2.
Describe some factors that determine the nature of the normal flora at various body sites.

3.
Describe the role of the normal microbial flora in the pathogenesis of infectious 
disease.

4.
Describe the role of the normal flora in host defense against infectious diseases.

5.
Discuss the following host protection from microbial invasion 



A.
Epithelial linings in organs



B.
Secretion of fluids



C.
Phagocytosis

Module VII - 




Specimen Collection and Handling


Purpose

This module is designed to acquaint the student with the safe handling, proper labeling, and preparation, preservation and processing of various patient specimens.

Objectives

1.
Describe the basic principles of specimen for 

· aspirates, 

· urines, 

· sputum, 

· stool, 

· blood, 

· cervical, 

· urethral,

· wound 

· peritoneal

· synovial

· pericardial

· amniotic

· Upper respiratory

· Lower respirtory

· Tissue, skin and bones


2.
Determine the acceptability of the specimen

· Collection method/site preparation

· Collection time

· Transport system (temperature, atmosphere, media)

· Time in transit

· Patient therapy

· Number

· Quality

· Quantity

· Contamination/ spillage

3.
Discuss patient preparation for above cultures.

3.
Demonstrate the knowledge of maintaining viable organisms during collection and preservation.


4.
Demonstrate an awareness of safe practices.

5.
Discuss multiple techniques for smear preparation and primary media selection 
and inoculation.


6.
Follow charts for selection of primary culture media for routine and fastidious 



organisms.


7.
List, define and give an example of each type of culture media.

Module VIII - 



Microscopic Examination of Infected Materials

Purpose

This module is designed to acquaint the student with the preparation and interpretation of smears from culture.

Objectives

1.
List common sites routinely examined by direct smear.

2.
Understand the importance of correct interpretations and timely reporting of direct 
smear results.

3.
Describe a correct report for direct smear, using standard method of quantitation.

4.
Describe the correct evaluation of direct smear for sputum and reasons for 
recollection.

5.

Correctly quantitate 10 direct smears and stain appropriate slides with

· Gram

· Acid fast

· Ziehl Neelsen

· Kinyoun

· Florescent

· Acridine orange

· Auramine rhodamine

· Calcofluor white

· Fluorescin conjugated (FITC)

· Dark field

· India ink

· Special

6. Evaluate microscopically

· Bacteria

· Yeasts and hyphal elements

· White and red cells

· Epithelial cells – columnar and squamous

· Artifacts and background material

Module IX - 




Colonial Morphology

Purpose

This module is designed to acquaint the student with the importance o colonial morphology as a diagnostic tool in the initial observation and interpretation of cultures.

Objectives

1.

Describe how growth on blood, chocolate, Mac-Sorbitol, eosin methylene blue, hektoen, xylose lysine desoxychocolate (XLD), Salmonella-Shigella, CAN, Thayer martin, Campy-blood, Kanamycin-vancomycin (KVL), MacConkey agars and Trypticase soy, brain heart infusion, thioglycollate, Todd-Hewitt broth is used in the preliminary identification of isolates.

2.

Differentiate alpha hemolysis from beta hemolysis.

3.

Evaluate growth on primary isolation media

· Variations in colony morphology

· Correlation of growth on different media

· Normal flora vs. potential pathogens

· Characteristic odors of selected organisms

· Detection of significant uncommon using selective and enrichment media

· Buffered charcoal yeast extract (BCYE)

· Tellurite, Tinsdale

· Thiosulfate citrate bile salts sucrose (TCBS)

· Cycloserine-cefoxitine fructose agar

· Cefsulodin-Irgasan-novobiocin (CIN) agar

· Bordet-Gengou/Regan-Lowe

· Fletcher

· Glucose cystine blood agar 

4.

Utilize colonial morphology to differentiate among the following microorganisms:

A.
Gram positive from Gram Negative organisms

B.
Enterbacteriacae from fastidious Gram Negative rods

C.
Staphylococcus and Streptococcus

D.
Alpha, Beta, and non-hemolytic Streptococcus

F.
Neisseria, species and Gram positive

G.
Yeast and Staphylococcus

H.
Lactose fermenters and non-fermenters

I.
Proteus species from other Enterobacteriaceace

5.
Describe the colonial morphology of various organisms growing on selected media.

Module X - 




Staphylococcus 

Purpose

This module is designed to acquaint the student with the characteristics of the genus Staphylococcus and methods of identification.

Objectives

1.
Give the general characteristics of the genus Staphylococcus.

2.
Differentiate between Staphylococcus and other Gram positive cocci.

3.
Describe the virulence factors associated with Staphylococcus.

4.
Describe the clinical infections associated with Staphylococcus.

5.
Name and describe the principles of the differential tests used to identify the 
clinically relevant Staphylococcus species.

6.
State which characteristics should be used to identify suspected Staphylococcus 
organisms isolated from a clinical sample.

7.
Explain why methicillin resistance is a serious clinical problem.

Module XI - 




Streptococcus

Purpose

This module is designed to acquaint the student with the diseases caused by organisms from the genus Streptococcaceae and to explain the methods of identifying organisms in this genus.

Objectives

1.  
Describe the general characteristics of streptococci and related organisms.

2. 

Explain the Lancefield classification of the streptococci.

3.
Discuss the importance of hemolysis patterns on blood agar in the identification 
of streptococcal isolates.

4.
Differentiate normal flora of the streptococci from potential pathogens.

5.
Discuss the virulence factors associated with the Streptococcaceae.

6.
Discuss the clinical sequellae associated with the Streptococci.

7.
Recognize the staining characteristics of the streptococci.

8
Given the microscopic and colonial morphology of an organism isolated from a sample, describe the appropriate biochemical tests for presumptively identifying the organisms.

9.
State the principle and purpose of each differential test used in the identification 
of Streptococcaceae.

10.
Discuss the major serologic tests used to detect antibodies that are produced after 
recent streptococcal infection.

Module XII - 


Corneybacterium and Other Non-spore forming Gram Positive Rods

Purpose 

This module is designed to acquaint the student with the diseases caused by organisms from the genus Corneybacterium and other non-spore forming gram positive rods and to explain the methods of identifying organisms in this genus.

Objectives

1.
List the general characteristics of Cornybacterium spp. and Listeria 
Monocytogenes.

2.
Explain acquisition and clinical significance of these organisms.

3.
Describe the distinctive features of the microscopic morphology in direct 
smears 
from clinical specimens and/or primary media of these organisms.

4.
Name media required for growth and the colonial morphology of the major 
pathogens discussed.

5.
List the differential procedures helpful in the differentiation of the 
Cornybacterium.

6.
Describe the motility patterns of Listeria Monocytogenes in hanging drop and 
semi-solid media.

Module XIII - 




Aerobic Gram Positive Bacilli

Purpose

This is designed to acquaint the student with characteristics and identification of the spore-forming Gram positive bacilli belonging to the genus Bacillus and the filamentous Actinomycetes.

Objectives

1. 
Give the general characteristics of the genus Bacillus

2. Describe the clinical infections associated with Bacillus anthracis

3. List the differential tests that may be used to identify the Bacillus anthracis.

4. Discuss the clinical significance of Bacillus cereus and Bacillus subtilis

5. Discuss the clinical infections associated with Norcadia

6. Describe the morphology and Gram reaction of Norcadia species.

Module XIV - 





Neisseria 

Purpose 

This module is designed to acquaint the student with the diseases caused by Gram negative coccobacilli, Neisseria and Moraxella, the clinical significance and identification of the species.

Objectives

1. 
List some general characteristics of the Genus Neisseria.

2. 
Discuss clinical symptoms and complications of Neisseria Gonorrhoeae.

3. 
Discuss the method of collecting for suspected N. gonorrhoeae

4. 
Discuss the clinical finding in meningococcemia

5. 
Discuss the importance of the Gram Stain when gonorrhoeae or meningitis is suspected.

6. 
List two enrichment media used to isolate N. gonorrhoeae and N. meningitis

7. 
Discuss the differentiation of the Neisseria and Moraxella genera based on carbohydrate utilization

8. 
Describe the colonial morphology of Neissseria on chocolate agar and the gram stain reaction.

9. 
Indicate the reason for β –lactamase testing on all Neisseria gonorrhoeae.

10. 
Discuss the clinical significance of Moraxella catarrhalis.

Module XV - 
  


Hemophilus and Other Fastidious Gram-Negative Rods

Purpose

This module is designed to acquaint the student with the clinical significance and identification of the genus Hemophilus.  It also introduces other fastidious organisms such as Legionella, Bordetella, Brucella and Francisella.

Objectives

1. 
Describe the colonial morphology, Gram reaction and particular growth 
requirements of the species of the genus Hemophilia.

2. 
List the species and related diseases.

3. 
Discuss the various methods of differentiating the genus Hemophilus.

4. 
Discuss diseases associated wit other fastidious Gram-negative bacilli.

5. 
Describe distinguishing characteristics of these genera.

6. 
List the appropriate culture media used to isolate these other fastidious organisms.

Module XVI - 




Enterobacteriaceae

Purpose

This module is designed to acquaint the student with the clinically significant enteric organisms that cause primary intestinal infections, those that cause opportunistic infections and the methods of identification used in the clinical microbiology laboratory

Objectives

1. Give the general characteristics of organisms that belong to the family 
Enterobacteriaceae.

2. Describe the antigenic structures of this group of organisms and explain how 
these structures are used for identification.

3. Presumptively identify an isolate based on the organism’s characteristic growth on nonselective and selective differential media.

4. Explain the different reactions that may be observed in the triple sugar iron (TSI) agar.

5. Describe the principle of following reactions, the appearance of positive and 
negative reactions and the usual positive and negative controls



A.
Indole test



B.
Methyl Red and Voges-Proskauer tests



C.
Citrate reaction test



D.
Citrate utilization



E.
Urease production



F.
Phenylalanine deaminase



G.
Decarboxylase test

6. 
Using the key reactions for identification, place an unknown organism in its correct tribe or genus.

Module XVII - 


Vibrio, Aeromanas, Plesiomonas, and Campylobactor

Purpose

This module is designed to acquaint the student with the diseases caused by these unique groups of organisms.

Objectives

1. 
Describe the general characteristics of Vibrio, Campylobacter, and Helicobacter genera.

2. 
Discuss the infections associated with various species of these three groups.

3. 
Describe the microscopic and morphologic characteristics of these organisms.

4. 
List presumptive and confirmative tests used to identify these organisms.

5. Describe any unique collection and processing associated with the recovery of these organisms.

6. 
List the selective media used for maximum recovery of these organisms.

Module XVIII - 


Non-Fermentors and Miscellaneous Gram Negative Bacilli

Purpose

This module is designed to acquaint the student with the genus Pseudomonads and the genus Acinetobacter and their role in causing clinically significant diseases.

Objectives

1. 
Describe the general characteristics of non-fermentive gram-negative rods.

2. 
Compare the metabolic pathways used by non-fermentative versus fermentative 
bacteria

3. 
Describe the infections caused by Pseudomonads and Acinetobacter species.

4. 
Discuss how to recognize that an organism is non-fermentative.

5. Describe the typical reactions and characteristics features of the Pseudomonads and Acinetobacter species.

Module XIX - 

 


Anaerobes of Clinical Importance

Purpose

This module is designed to acquaint the student with clinically significant anaerobes and their collection, transportation, and methods of identification.

Objectives

1. 
Define obligate and facultative anaerobes

2. 
Describe the role of anaerobes in infection

3. 
Explain the use of the Gas Pak in establishing anaerobic conditions.

4. 
List and describe the most significant anaerobic infections and the causative agent 
of each.

5. 
Discuss the laboratory methods of performing cultures and identifying anaerobes.

Module XX - 




The Spirochetes

Purpose

This module is designed to acquaint the student with the two genera of the family Spirochaetaceae, Borrelia and Treponema.

Objectives

1.
Describe the general characteristics of the Borrelia and Treponema.

2.
List the clinical infections caused by the species of these Genera.

3.
List the arthropod vectors involved in transmitting these diseases.

4.
Describe the various disease processes associated with these organisms.

5.
Describe the diagnostic tests used to identify Borrelia and Treponema Species.

Module XXI

MYCOBACTERIOLOGY
Purpose

This module is designed to acquaint the student with the characteristics and diseases caused by mycobacterium.

Objectives

1. 
Describe the phenotypic characteristics of mycobacteria

· Rate of growth and reproduction

· Metabolism and nutrition

· Stains

· Acid-fast: fuschin

· Ziehl Neelsen

· Kinyoun

· Acid Fast: Fluorchrome

· Auramine

· Auramine-rhodamine

· Gram

2.
Distinguish the mycobacteria based on microscopic appearance

· AFB morphology

· Non-mycobacterial morphology

· Artifacts

3. 
Describe specimen collection and management of specimens

· Pulmonary

· Extrapulmonary

4.
Describe the preparation, processing, staining and interpretation of specimen smears

· Specimen selection

· Digestion, decontamination and concentration

· Stains

· Microscopic evaluation

· Interpretation and reporting of smears

5.
Describe the culture media most appropriate for primary cultures by specimen type

· Egg-based

· Agar-based

· Selective

· Liquid

· Media for automated detection

6.
Discuss the incubation, length, temperature, atmospheric requirements of the primary media in the manner appropriate to the preparation method

7.
Perform key biochemical tests

· Arylsulfatase

· Catalase

· Urease

· Growth on MacConkey without crystal violet

· Iron uptake

· Niacin accumulation

· Nitrate reduction

· Pyrazinamidase

· Sodium chloride tolerance

· Tween 80 hydrolysis

7. Discuss alternative identification methods

· HPLC

· GLC

8. Discuss the amplification methods for direct detection of Mycobacterium tuberculosis

· PCR-DNA amplification

· Antigen capture/immunodiagnostic tests

· Amplified Mycobacterium tuberculosis direct test

9.
Determine the identification criteria for mycobacteria

· Mycobacterium tuberculosis complex

· Mycobacterium avium-intracellulare

· Mycobacterium kansaii

· Mycobacterium scrofulaceum

· Mycobacterium xenopi

· Mycobacterium fortuitum

· Mycobacterium chelonae

· Mycobacterium marimum

· Mycobacterium leprae

· Mycobacterium gordonae

· Mycobacterium abscessus

9. Distinguish between pathogenic, opportunistic, and saprophytic species

10. Describe the criteria used to establish the role of non tuberculous mycobacteria in the disease process

11. Describe the methods used for antimycobactrial drug susceptibility testing and assay determination

13.
Describe the rationale for multiple drug susceptibility.

14. Describe the patient care and public health mesure taken when a patient has a positive mycobacterial direct smear or culture.

Module XXII - 



Medically Significant Fungi

Purpose

This module is designed to acquaint the student with the characteristics and diseases caused by medically significant Fungi.

Objectives

1.
Describe the general characteristics of fungi and how they differ from bacteria.

· Classification, Taxonomy

· Eukaryotic cells

· Reproduction

· Growth requirements

· Morphologic characteristics

· Yeast cells

· Hyphae/psedohyphae/mycelia

· Conidiophores

· Vesicles

· Phialides

· Micro/macroconidia

· Rhizoids

· Sporangia

· Chlamydospores

· Blastoconidia

· Arthroconidia

· Germ tubes

· annelids

3.
Define the terms associated with fungal structures.

4.
Classify fungi into classes.

5.
List techniques used to identify fungi:


a.
Media of choice


b.
Stains


c.
Colonial morphology


d.
Germ tube test


e.
Microscopic morphology

6.
Define dimorphism as it relates to fungi.

7.
List the fungi most frequently isolated in the clinical and their significance in 
disease.

8.
Describe safety precautions observed in the mycology laboratory.

9.
Determine the acceptability of specimens

11. Discuss the purpose of each media preparation

· pH

· antibacterial agents

· antifungal agents

12. 
Inoculate media using

· aspirates, tissue, bone

· swabs

· hair, skin, nails

13.
Discuss the influence on incubation

· atmosphere

· temperature

· humidity

· length of incubation

15. Perform and interpret direct microscopic smears of fungal specimens

· KOH

· Calcofluor white

· India ink

· Gram stain

· Acid fast

· Giemsa

· Periodic acid Schiff (PAS)

· Gemori methamine silver (GMS)

· Hematoxylin and eosin (H&E)

16. Perform procedures for microscopic observation of fungi

· Cornmeal/rice (chladospore agars

· Tease preparation with lactophenol cotton blue (LPCB)

· Scotch tape preparation with LPCB

· Slide cultures

17. Correlate patient history and clinical symptoms with growth on media and microscopic structures to assist in identification of fungi

· Yeasts

· Dimorphic molds

· Asperigillus

· Dermatiaceous

· Dermatophytes

· Zygomycetes

· Pnumocyctis carinii

 Module XXIII

VIROLOGY
Purpose

This module is designed to acquaint the student with the characteristics and diseases caused by viruses

Objectives

1. Describe the structure/components characteristics of viruses

· Genome

· Capsid

· Helical/icosahedral complex

· Envelope

· Virion

2.
Differentiate viruses from bacteria

3.
Outline the criteria for classifying or grouping viruses

· Nucleic acid type

· Size

· Chemical and physical characteristics

· Tyoe of replication

· Host

4. Associate the viral infection with diseases, route of transmission and appropriate diagnostic tests

1. Agents of respiratory infections

2. Central nervous system

3. Gastrointestinal viruses

4. Exantherms and enanthems

5. Hepatitis viruses

6. Herpes viruses

7. Pox viruses

8. Retroviruses

9. Papovirus

5.
Recognize the important information for specimen collection

· Specimen source

· Collection time during course of infection

· Collection container

· Collection techniques

· Safety precautions

· Transport media, temperature, time, safety precautions

6. 
Explain the procedures for detection of viral particles or viral antigens

· Stains

· Immunofluorescence

· Immunoperoxidase

· Test methodologies

· EIA

· Nucleic acid hybridization

· Agglutination assays

· RIA

· Polymerase chain reation

· Electron microscopy

7.
Discuss the procedures for cultures of viruses

· Cell lines

· Cytopathic effect

· Growth rate

8.
Discuss terminology associated with infection control

· Epidemiology

· Community acquired infections

· Nosocomial infections

· Epidemic

· Endemic

· Outbreak

· Cluster

· Surveillance

9.
Describe the origin and mode of spread

· Droplet

· Airborne

· Formite

· Vector

· Vehicle

· Source

· Reservoir

· Direct

· Indirec

· Endogenous

· Exogenous

10.
Differentiate among 

· Colonization

· Infection

· Carrier state
Module XXIV - 



Microbiology Lab

Purpose

At the completion of this course, the student must master the following competencies within 100% accuracy. Controls must be 100 % accurate.

Objectives

1.
Prepare plate and tube media, dispense, record quality control.

2.
Daily record temperatures of incubators, refrigerators, heating blocks (when in use).

3.
Perform a Gram Stain and consistently accurately identify the following organisms:

a.
Gram positive cocci in chains

b.
Gram positive diplococci

c.
Gram negative diplococci

d.
Gram negative bacilli

e.
Gram positive bacilli

4.
Identify and enumerate microorganisms, white blood cells, and epithelial cells.

5.
Using correct terminology, describe the colonial morphology and hemolysis on blood agar of all organisms assigned.

6.
Following a logical sequence, perform the following procedures on Gram 
negative diplococci:

a. Catalase

b. Coagulase (tube and slide)

c. Latex agglutination for protein A

d. A disk

e. P disk

f. CAMP test

g. Hippurate hydrolysis

h. BEA

i. 6.5% NaCl tube

7.
Following a logical sequence, perform the following procedures on 
Enterobacteriaceae and non-fermenting Gram negative bacilli

a.
Oxidase

b.
Quad ferm

c.
Cervical / urethral smear analysis

8.
Following a logical sequence, perform the following procedures on 
Enterobateriaceace and non-fermenting Gram negative bacilli:

a.
Oxidase

b.
Indole

c.
Voge-Proskauer

d.
Urease

e.
TSI

f.
Methyl red

g.
Citrate

h.
Motility

i.
Phenyalanine

j. ornithine

9.
Following a logical sequence, perform the following procedures on organisms of the genus Hemophilus:

a.
Quad Plate

b.
X and V strips

c.
Satellite phenomenon

10.
Following a logical sequence, perform the following procedures on campylobacter species:

a.
Gram Stain

b.
Hippurate hydrolysis

c.
Nalidixic acid and Cephalothin disks

11.
Following a logical sequence, perform the following procedures on the genus 
Listeria:

a.
wet mount 

b.
motility

12.
Inoculate a broth tube for susceptibility testing and, using the even lawn technique, streak the appropriate Mueller Hinton agar, apply antibiotic disks, 
measure zones of inhibition and report as resistant, Intermediate or Susceptible.  
This must result in a pure culture of the organism.

13.
Set up a Micro Scan, read results and determine genus and species of organism and Report MIC results.

14.
Swab a throat, streak media, incubate according to protocol and identify significant organisms.

15.
Streak appropriate media and inoculate broth for stool culture. Incubate according 
to protocol and identify organisms as directed by instructor.

16.
Perform urine culture for colony count, incubate media according to protocol and 
identify organism(s) as directed by instructor.

17.
Draw aerobic and anaerobic blood cultures, incubate according to protocol and follow up for seven days, identifying all organisms.

18.
Maintain a safe environment complying with OSHA regulations and following 
Universal Precautions.

19.
Use aseptic technique in performing all procedures.

20.
Streak media yielding isolated colonies.

21.
Handle and dispose of biohazard materials

· QC autoclaves

· Identification of biological, pathological and surgical infectious materials

· Cleaning, sterilization, disinfection

· Aseptic techniques

22.
Perform procedures and evaluate results of standard quality control

· Media

· Stains

· Reagents/kits

· Equipment

· Physiological test

· Antimicrobial testing

· Serological test

· Stock organisms

· Inventory

· Nucleic probes

· Polymerase chain reactions

· Automated systems

· Immunological test

· Microscope calibration

Parasitology

Course Outline

This course prepares the student for a clinical practicum in Parasitology. It is designed to provide the student with concise, systematic introduction to the biology and epidemiology of human parasitic disease. The course involves lecture, discussion and performance skills.

I.
Safety


A.
Discuss Universal Precautions


B. 
Demonstrate the use of Proper protective equipment


C.
Comply with Biohazard disposal requirements

II.
Characteristics, Clinical Disease, and Identification of Parasites


A.
Amoeba (Intestinal)


B.
Amoeba (Tissue)


C.
Flagellates (Blood)


D. 
Flagellates (Tissue)


E.
Ciliates


F.
Nematodes (Intestinal)


G.
Pinworm


H.
Whipworm


I.
Hookworm


J.
Flatworms


K.
Flukes


L. 
Blood Parasites


M.
Tapeworms

III.
Collection, Handling, and Examination of Specimens


A.
Preservatives


B.
Stains


C. 
Concentrate


D.
Other procedures

IV.
Transmission of Disease Associated with parasitic Infections


A.
Fecal Oral Route


B.
Contaminated water and food


C.
Transplacental


D.
Insect Vector


E.
Through skin

V.
Control and Treatment of Parasitic disease


A.
Discuss control methods


B.
Discuss various treatments


C. 
Discuss prevention

Module I - 





Safety

Purpose

This module is designed to acquaint the student with current safety practices in Universal Precautions. They will learn proper disposal of biohazard material and how to use protective equipment.

Objectives

1.
Describe and practice Universal Precautions.

2.
Recognize the importance of using protective equipment when handling specimens.

3.
Demonstrate how to wear protective equipment correctly.

4.
Demonstrate how to take-off and dispose of used protective equipment.

5.
Discuss and practice the safe handling of specimens.

6.
Discuss five protective techniques in the prevention of disease transmission.

6.
Discuss the different biohazard receptacles available for various biohazard 
materials.

7.
Demonstrate disposing the proper technique for handling and disposing of 
contaminated materials.

8.
Discuss the consequences and environmental effects of improper and illegal 
biohazard dumping.

Module II -



Characteristics, Clinical Disease, and Identification of Parasites

Purpose

This module is designed to acquaint the student with the characteristics and clinical diseases associated with various parasites. They will learn how to use certain methods and tools to properly Identify parasites.

Objectives

1.
Sate definitions of general terms used in Parasitology.

2.
Recall the scientific and common names for each parasite studied.

3.
State the parasitic form that causes disease in humans and its location in the body.

4.
Describe the means by which each infection occurs.

5.
State the name of the disease produced and its most common symptoms and 
pathology.

6.
State the appropriate body specimen to examine for the diagnostic stage of each 
parasite, and list the laboratory test useful in its diagnosis.

7.
Perform appropriate and satisfactory microscopic and macroscopic examination of body specimens – such as blood, urine feces – to identify parasites. (Acceptable performance is the identification of at least 80% of the parasites present in specimens. In actual clinical settings, accuracy should be 100%)

8.
List general characteristics for the following parasites:

· Intestinal helminthes

· Ascaris lumbricoides

· Strongyloides stercoralis

· Hookworm

· Trichuris trichuria

· Enterobius Vermicularis

· Blood and tissue nematodes

· Trichinella spiralis

· Wuchereria bancrofii

· Brugia malayi

· Loa loa

· Mansonella

· Blood flagellates

· Trypanosome spp.

· Leishmania spp.

· Cestodes

· Taenia solium

· Taenia saginata

· Echinococcus granulosus

· Diphyllobothrium latum

· Hymenolopis nana

· Hymenolopis diminuta

· Dipylidium caninum

· Trematodes

· Paragonimus westermani

· Fasciolopsis buski

· Fasciola hepatica

· Clonorchis sinesis

· Schistosoma mansoni

· Schistosoma haematobium

· Schistosoma japonicum

· Protozoa

· Amoeba

· Entamoeba sp.

· Iodamoeba butschlii

· Endolimax nana

· Acanthamoeba sp.

· Blastocystis hominis

· Dientamoeba fragilis

· Flagellates

· Giardia lamblia

· Trichomonas vaginalis

· Coccidian

· Cryptosporidium parvum

· Cyclospora cayetanensis

· Microsporidia

· Ciliates

· Balantidium coli

· Other

· Isospora hominis/belli

· Pneumocystis carinii

· Toxoplasma gondii

9.
Discuss clinical diseases of parasites ranging from asymptomatic to severe.

10.
Draw and list clinically important life-cycles of parasites.

11.
Develop a correlation between etiology, patient history, and clinical  
manifestations
associated with various parasitic infections.

12.
Name and describe identifying structures specific to parasites discussed in class.

13. 
Prepare a Power Point presentation on a specific parasite.

Module III -



Collection, Handling, and Examination of Specimens

Purpose

This module is designed to acquaint the student with collecting, handling, and Examination of Parasitology specimens. They will learn how to preserve, stain, and examine Parasitology specimens.





Objectives

1.
Discuss collecting and practice correct handling of Parasitology specimens.

2.
Discuss the preservatives used:

· Polyvinyl alcohol

· Schaudin

· Formalin

· Merthiolate-iodine-formalin

· Sodium acetate-acetic acid formalin.

3.
Select and perform appropriate concentration methods and stains

· Formalin ethyl acetate centrifugation

· Zinc sulfate flotation

· Permanent stained smears

· Trichrome/modified trichrome

· Iron-hematoxylin

· Modified acid fast 

· Calcofluor white

· Auromine O

3.
Prepare wet prep slides using saline for motility and iodine to identify internal 
structures.

4.
Use ZnSO4 concentrate for the flotation of parasitic worm eggs.

5.
Use trichrome staining for ova and parasites in stool.

6.
Examine and identify ova and parasite structures on a trichrome stained slide.

7.
Discuss the use of cellophane tape preps for pinworm.

8.
Discuss and identify acid-fast stains for some coccidian (sporozoa) species.

9.
Prepare thick and thin stained blood films for blood borne pathogens like Malaria, babesia, etc.

10.
Identify blood borne pathogens on Giemsa, Wright, and other stains.

11.
Perform microscopic examination and identification of parasites.

12.
Differentiate artifacts from parasites

· White and red blood cells

· Epithelial cells pollen granules

· Vegetable fibers and cells

· Yeast cells

· Charcot leyden crystals

· Fungal spores

· Diatoms

12.
State appropriate methods for the storage of Parasitology specimens.

13.
Recognize and sketch the important morphologic features of parasites present in 



clinical specimens that are routinely examined microscopically.

14.
Name the media that may be used for in vitro cultures of protozoa.

Module IV - 



Transmission of Disease Associated with Parasitic Infections

Purpose

This module is designed to acquaint the student with the various modes of transmission associated with parasitic infections.






Objectives

1.
List and describe parasites that transmit disease by the fecal/oral route.

2.
Illustrate how transplacental parasitic infections occur.

3.
Identify Insect vectors associated with the transmission of parasitic infections.

4.
Discuss foods associated with parasitic infections.

5. 
Identify intermediate hosts that aide in the transmission of parasitic infections.

6.
List ways parasites infect the body though skin contact.

7.
State the general geographical distribution of each parasite.

Module V - 



Control and Treatment of Parasitic disease

Purpose

This module is designed to acquaint the student the Diagnosis, Treatment, and Prevention of Parasitic Infections. 






Objectives

1.
Define the terms epidemiology, epidemic, pathogenicity, and virulence.

2.
List various treatments available for each parasite group such as drug, surgery, 
chemotherapy, etc.

3.
Identify potentially successful methods for the epidemiological control of 
parasitism.

4.
Describe methods used to control parasitic disease.

5.
List the most common parasitic diseases reported in immuno-compromised 
patients.

Chemistry 

Outline

This course prepares students in the correct performance of analytic procedures that yield accurate and precise information, aiding patient diagnosis, and treatment. The student should be able to correctly use basic supplies and equipment and possess an understanding of fundamental concepts critical to analytic procedures.
I.
Introduction to analytical methods


A.
The use of spectrophotometer


B.
Laboratory glassware


C.
Laboratory calculations


D.
Quality control


E.
Safety
II.
The kidneys: Tests and Renal Function


A.
Role of Kidneys


B.
Tests of non-protein nitrogen constituents
III.
Automated Chemistry


A.
Continuous flow analysis


B.
Discrete analyzers


C.
Computers in the analyzer
IV.
Carbohydrate metabolism


A.
Carbohydrate digestion


B.
Carbohydrate metabolism


C.
Hormonal regulation of glucose


D.
Disorders of carbohydrate metabolism


E.
Clinical laboratory tests for disorders of carbohydrate metabolism
V.
Liver and hepatic function tests


A.
Physiology role of the liver


B.
Hepatic Dysfunction


C.
Tests of hepatic function
VI.
Protein Metabolism


A.
Protein Digestion


B.
Protein metabolism


C.
Disorders of Protein metabolism


D.
Clinical laboratory test for disorders of protein metabolism
VII.
Lipid Metabolism


A.
Fat Digestion


B.
Fat Metabolism


C.
Disorders of Lipid metabolism


D.
Serum lipid tests
VIII.
Enzymes


A.
Nature of Enzymes 


B.
Factors affecting enzyme reactions


C.
Measurement of enzyme activity


D.
Clinical usage of enzymes
IX.
Electrolytes


A.
Water Balance


B.
Osmolality


C.
Electrolytes


D.
PH


E.
Blood Gasses


F.
Clinical Laboratory Tests
X.
Mineral Metabolism


A.
Control of Calcium balance


B.
Relationship of plasma phosphate concentration to calcium levels


C.
Role of Magnesium in enzyme reactions


D.
Iron and iron-binding capacity
XI.
Endocrinology


A.
Introduction to hormones


B.
Hypothalamic regulation


C.
The master gland


D.
Thyroid hormones


E.
Pituitary hormones


F.
Adrenal hormones
XII.
Miscellaneous Tests


A.
Exudates and transudates


B.
Gastric analysis


C.
Cerebrospinal fluid


D.
Clearance tests


E.
Toxicology
XIII
Acid Base and Blood Gas Studies
A. Acid Base Balance

B. Oxygen metabolism

C. Blood gas analysis

XIV
Therapeutic Drug Monitoring (TDM) and Toxicology

A. Metabolism and Biotransformation of drugs

B. Toxicity and its influence

C. Analysis of drugs
Module I – 




Introduction to Analytical Methods

Purpose
This module is designed to acquaint the student with analytical methods used in Clinical Chemistry.  This will include use of the spectrophotometer, calculating concentrations, quality control and review of glassware and safety.

Objectives

1.
Discuss parts of a spectrophotometer including calibration and proper usage.
2.
Explain Beer’s Law and its use in the clinical chemistry.

3.
Define and discuss terms used in photometry
4.
Identify laboratory glassware.

5.
Demonstrate proper care and use of cuvettes.
6.
Plot graphs using appropriate grid and format.

7.
Recognize the terms and evaluate data used in quality control program.
8.
Define the scientific terms used in expressing concentrations of solutions.

9.
Define pH.

10.
Discuss Indicators.

11.
Review and practice safe laboratory procedures.

12.
Calculate concentrations in percent, molarity, and normality.
13.
Calibrate and use the spectrophotometer.

14.
Calibrate a set of cuvettes to be used in the laboratory.

15.
Perform the laboratory exercise” The Spectro Kit” including drawing all graphs 
and answering all questions.

16.
Demonstrate proper selection and use of pipettes.

17.
Calibrate automatic pipettes within manufacturer’s tolerance.

18.
Calculate pH.

19.
Perform laboratory experiment to make exactly 2/3 Normal H2SO4 and 10%Sodium Tungstate to be used in protein free filtrate.
20.
Calculate mean, standard deviation and coefficient of variation. 
21.
Perform basic calculations

· Exponents

· Logarithms

· Ratios and proportions

· Normality

· Molarity

· Percentage

· Unit conversions (concentration and relationships)

· Hydrates

· Osmolality

· Specific gravity

· Standard solutions

22. 
Calculate and perform dilutions to prepare standard curves

· Serial 

· Ratio

23.
Define units of systems of measurements

· Metric

· Nonmetric

· International System of units

24.
Perform temperature conversions

· Mean

· Median

· Mode

· Standard deviation

· Coefficient of variation

· Confidence limits

Module II - 


The kidneys: Tests and Renal Function

Purpose

This module is designed to instruct the student about the role of the kidneys in maintaining our internal environment. They will also learn the principles and procedures for the tests for nonprotein nitrogen including interpretation of those values or results in both health and diseases.

Objectives
1.
Explain the main functions of the kidney.
2.
Explain in detail the formation of urine through the processes of filtration, 
reabsorption and secretion including the many factors involved.
3.
Discuss the disease states and disorders associated with urea measurement

· Pre-renal causes

· Renal causes

· Post renal causes

· Decreased formation (liver disease)

· Over-hydraion; dilution

· End stage renal disease

4.
Discuss the usefulness of creatinine and uric acid measurement

· Explain chemical structure

· Explain synthesis and mode of excretion

· Discuss the disease states and disorders associated with both

5..
State the principles of the creatinine, urea nitrogen and uric acid tests.
6.
Follow procedure cards, using proper standards and controls, perform tests in duplicate on two patient’s serum for uric acid, creatinine and urea nitrogen, with +/- 2S.D. of expected results.

7.
 Create a standard curve to prove linearity of one of the above procedures.
8.
Discuss the usefulness of ammonia measurement

· Explain the chemical structure

· Explain the synthesis of and mode of excretion

· Discuss disease states and disorders associated with ammonia measurement

9.
Discuss and perform methodologies for ammonia

· State the principle

· State Reference intervals

· Determine acceptability of results

· Perform, document and evaluate quality control
Module III -




Automated Chemistry

Purpose
This module is designed to introduce the student to the major approaches available in automated clinical chemistry. They will have hands-on experience with an auto analyzer and the Ektachem instrument.  There will be an introduction to laboratory computers.

Objectives
1.
Identify basic concepts of chromatography

· Separation mechanisms

· Column

· Paper

· Thin layer (TLC)

· Liquid (HPLC)

· Gas (GLC)

· Components

· Chromatographic calculations

· Maintenance and quality assurance
2.
Explain and compare continuous flow analysis, centrifugal analyzers, discrete analysis.
3.
Describe the self contained systems ACA, Vitros, Integra, I-Stat Systems and relate its components to manual methods.
4.
Calibrate and run the Vitros analyzer filling in the laboratory exercise for automated analyzers.
5.
Analyze standards, controls and standards on the Vitros analyzer

6.
Enter information on computers and computerized instruments.
7.
Fill in laboratory exercise of the computer role in instruments.
8.
Describe the principle of the glucose analyzer.

· List the components of the glucose analyzer

· State operation/calibration procedure

· Maintenance /quality assurance

· Troubleshooting

9.
Identify the basic concepts of colormetric amperometery

· Principles of coulometric titration

· Components

· Generator electrodes

· Indicator electrodes

· Timer

· Operation

· Maintenance/quality assurance
10.
Activate and calibrate the chloridometer following the established laboratory procedure
Module IV - 




Carbohydrate Metabolism

Purpose

This module instructs the student in the digestion and metabolism of carbohydrates, including hormonal regulation of disorders affecting it.  It will cover the laboratory procedures used to identify and diagnose disorders of carbohydrate metabolism.

Objectives

1.
Describe the digestion and the metabolism of carbohydrates.
2.
List hormones involved in carbohydrate metabolism and explain how they work.
3.
Discuss storage and utilization of glucose.
4.
Discuss the maintenance of blood glucose levels in the “fed state” and the “fasting state”

5.
Discuss glucose metabolism in relationship to lipid and protein metabolism.

4.
Relate laboratory values to specific disorders and/or diseases.
5.
State the principles for those glucose tests commonly performed.
6.
Discuss disorders of carbohydrate metabolism.
7.
Perform laboratory tests applying the test principles while matching the known 
values within + or – 2S.D.

8. 
Analyze typical glucose tolerance curves.

Module V -  



Liver and Hepatic Function Tests
Purpose

This module instructs the student in the physiological role of the liver including metabolism, storage, excretion, protection circulation and coagulation. Details of bile pigment metabolism including hepatic disorders are covered.  They will also learn those tests of hepatic function.

Objectives
1.
Describe the anatomical structure of the liver in relation to its physiological roles.
2.
Discuss the liver’s metabolic, storage, excretory, protective and circulatory 
functions.
3.
Relate liver function test results to disorders and/or diseases.
4.
Explain the cause and/or effect of disorders associated with lipid imbalances 

· Artherosclerosis

· Malabsorption

· Biliary obstruction

· Pregnancy

· Postmenopause

· Ketosis

· Fatty liver

· Lipid storage disease

· Hyaline membrane disease

5.
Diagram in detail bile pigment metabolism from the breakdown of hemoglobin to 
excretion.
6.
State the principle of the chemical reaction, sample types required, reference interval, most common interfering substances/sources of error, and the usefulness

· Cholesterol methods

· Triglycerides

· LDL methods

· HDL methods

· Apolipoprotein A and B 

7.
Explain the usefulness and procedure for fecal fat analysis; include normal and diagnostic levels

8.
Discuss the principles of the bilirubin test.

9.
Perform the micro-bilirubin procedure.

Module VI - 




Protein Metabolism

Purpose

This module instructs the student in the digestion and metabolism of proteins.  It will include the disorders and the laboratory tests used in diagnosis.

Objectives
1.
Describe the digestion and metabolism of proteins
2.
Discuss the functions of serum proteins.
3.
State the five electrophoretic classifications of protein bands.
4.
Distinguish between essential and non-essential amino acids.
5.
Discuss the chemical formula of proteins.
6.
State the principle for protein tests, including electrophoresis.

7.
Explain the cause for elevated urine levels

· Albumin

· Immunoglobulin

· Immunoglobulin light chains (Bence Jones protein)

· Microalbumin

· Beta 2 microglobulin

8.
Relate laboratory values to specific disorders and/or disease

9.
Perform laboratory tests applying the test principle while matching known values 
with +/- 2S.D.

10.
Explain the cause for the abnormal serum protein:

· Dehydration

· Multiple myeloma nephritic syndrome

· Malasorption

· Liver disease

· Hemolytic anemia

· Acute phase reaction hypogammaglobulinemia

11.
Correlate the serum protein electrophoresis pattern with disorders 

· Nephrotic syndrome

· Monoclonal gammopathy

· Liver cirrhosis

· Acute phase reaction

· Polyclonal gammopathy/inflammation

12.
Discuss, state the principle  and perform methodologies for protein determination

· Biuret

· Turbidimetry/nepholometry

· Coomasis brilliant blue

· Bromcresol green or purple

· Protein electrophoresis

· Ultraviolet absorption by peptide bonds

13.
Discuss DNA technology detection techniques

14.
Explain the principle of DNA probe use, usefulness, and common sources of error

15.
Explain the usefulness of polymerase chain reaction (PCR)

16.
Perform PCR and DNA techniques according to established laboratory protocol.

Module VII - 




Lipid Metabolism

Purpose

This module instructs the student in the digestion and metabolism of lipids. They will learn the main lipid classes and their functions.  Lipoprotein classification and function is also included. It will cover the laboratory procedures used to identify and diagnose disorders of lipid metabolism.

Objective
1.
Describe the digestion and metabolism of lipids

2.
Discuss the relationship of metabolism with carbohydrate and protein metabolism

3.
Discuss the storage and utilization of lipids

4.
List and describe the functions of the six main classes of lipids.

5.
List the four classes of lipoproteins and describe their composition and their 
function.

6.
Relate the laboratory values for the most common serum lipid tests to specific 
disorders and/or diseases.
7.
State the principles for the most commonly requested lipid tests.

8.
Perform laboratory tests applying the test principle while matching the known 
values within + or _ 2 S.D.

9.
Analyze total cholesterol, HDL and LDL results.

10.
Analyze lipoprotein electrophoretic patterns

Module VIII - 





Enzymes

Purpose

This module instructs the student in the nature of enzymes including their structure, function and mode of action. They will learn the factors affecting enzyme reactions, the methods of measuring enzymes and the clinical uses of enzymes.

Objectives

1.
Define an enzyme and discuss its function and the factors that influence its 
activity.

2.
Discuss methods for measuring enzyme activity.

3.
Define an International unit of enzyme activity.

4.
Identify enzyme names with abbreviations.

5.
Relate enzyme levels to diagnosis of myocardial infarction, hepatic diseases, bone 
disease, muscle disorder, pancreatitis and cancer of the prostate.

6.
Discuss principles of enzyme procedures.

7.
Interpret iso-enzyme patterns correlating them with specific substrates.

8.
Correlate enzyme with their specific substrates.

9.
Run a kinetic enzyme procedure calculating International Units from a Chart 
recording.

10.
Run end point enzyme methods following manufacturer’s direction.

11.
Analyze isoenzyme patterns.

Module XI - 





Electrolytes

Purpose
This module will instruct the student in the factors affecting homeostasis including electrolytes, osmolality and pH.  They will learn the functions of the electrolytes, and diseases or conditions associated with imbalances of homeostasis.  The theories of flame photometry, ion selective electrodes and coulometry will be discussed.

Objectives

1.
Discuss body water distribution and consequences of imbalance.

2.
Discuss electrolyte distribution and the factors that affect it.

3.
Discuss osmolality and its effect on water balance.

4.
Explain the various mechanisms involved in maintaining sodium and potassium
levels in the body.

5.
Discuss the principles of flame photometry, ion-selective electrodes, coulometry, 
CO2 and Chloride determinations.

6.
Define anion gap while recognizing normal values while recognizing normal 
values for electrolytes.

7.
Explain the blood buffer system

8.
Using the Henderson-Hasselbach equation, state the effects of CO2, HCO3-, 
and H2CO3- AND pH.

9.
Relate the changes in acid-base parameters to pathological states.

10. 
Convert MEq/L to mg% to millimoles/L and vice versa.

11.
Use a flame photometer

12.
Analyze sets of electrolyte values after calculating their anion gap.

Module X - 




Mineral Metabolism

Purpose

This module will instruct the student in the roles that various minerals such as calcium, phosphorous, magnesium and iron play in physiological processes.

Objectives
1.
List the main functions of Ca, P, Mg, and Fe.

2.
Discuss the control of calcium balance including the organs and hormones 
involved.

3.
Discuss principles of tests involved in measuring calcium, phosphorous, magnesium, and iron.

4.
Relate changes in serum mineral levels to pathological states.

5.
Perform available chemical analysis following manufacturer’s directions.

Module XI - 




Endocrinology

Purpose
This module will instruct the student on the endocrine systems to the functions of hormones, their chemical types, and their control and regulation. Abnormal levels and their effects are related to disease and/or disorders.

Objectives
1.
Identify basic anatomy and physiology of the endocrine glands.
2.
Associate endocrine disorders with specific diseases.
3.
Discuss the functions of each endocrine gland.

4.
Describe the effect of each hormone.

5.
Appreciate the interrelationships in the endocrine system.

6.
Write a paper on an endocrine gland including specific anatomy and physiology, 
hormones, effect on normal body function, symptoms occurring in the diseased 
state, laboratory tests used for diagnosis, expected results and future prognosis 
and treatment.  Include a bibliography and, if possible, visual aids to be used 
then orally presenting your paper to your class and instructor.

Module XII - 




Miscellaneous Tests

Purpose
This module instructs the student in exudates and transudates, gastric analysis, cerebrospinal fluid, clearance tests and toxicology.

Objectives
1.
Differentiate between a transudate and exudate.

2.
Identify various fluids and their origin.

3.
Describe the production and composition of the gastric secretion.

4.
Calculate the MEq/L of titratable acid.

5.
Compare basal gastric acidity to stimulated gastric acidity for normal and a
abnormal conditions.

6.
Define anacidity and its associated disease.

7.
Discuss formation and physiology of cerebrospinal fluid.

8.
Describe specimen collection and distribution of CSF.

9.
Explain the chemical composition of CSF.

10.
Describe current methodology for determining CSF protein.

11.
Explain the clinical significance of chemical values for CSF.

12.
Discuss creatinine clearance tests in relation to renal function.

13.
Demonstrate an understanding of the importance of obtaining a complete and 
accurately timed specimen.

14.
Calculate a creatinine clearance test.

15.
Recognize the two main functions of the clinical toxicology laboratory.

16.
Discuss therapeutic drug monitoring including physiological and 
nonphysiological factors that affect the blood levels.

17.
Identify the importance of timing in drawing specimens for therapeutic drug 
monitoring.

Acid Base and Blood Gas Studies

Module XIII

Purpose

This module is designed to instruct the student in the factors affecting the blood buffer system, regulation of the acid-base balance and oxygen metabolism.  

Objectives

1.
Define the terminology involved in Acid-Base balance

· Acid, acidosis, academia

· Base, alkalosis,alkalemia, base excess

· Buffer

· pH

· partial pressure

· oxygen saturation, P50, 
· hypoxia

· Henderson-hasselbach equation

2.
Discuss the blood buffer systems

· Plasma buffering system

· Phosphate

· Proteins imidazole

3.
Discuss the acid-base balance

· Henderson-Hassalbach equation

· Reabsorption of bicarbonate

· Carbon dioxide excretion via the lungs

· Compensatory mechanisms

· Renal compensation

4.
Discuss the oxygen metabolism

· Availability of oxygen

· Factors that affect oxygen dissociation from hemoglobin

· Define and explain the shift to the left and right.

5. Discuss and explain the theory blood gas analysis

· Explain cooximetry

Therapeutic Drug Monitoring (TDM) and Toxicology
Module XV

Purpose

This module will instruct the student on the principles of therapeutic drug monitoring, and the principles of pharmacodynamics and pharmacokinetics of drugs in patients.

1. 
Define the terms used in therapeutic drug monitoring and toxicology laboratory

· Therapeutic drug monitoring

· Toxicology

· Pharmacodynamics

· Pharmacokinetics

· Steady state

· T1/2
· Therapeutic range

· Peak and trough

2. Explain the absorption process of a drug

· Route of administration

· Oral

· Intramuscular

· Subcutaneous

· Intravenous

· Transport across cell membrane

· Passive diffusion

· Active transport

· Facilitated transport

· Factors affecting absorption

· Size and shape of drug

· Ionization

· Lipid solubility

3.
Explain the basic metabolism or biotransformation of drugs in the body

4.
Explain the process of elimination 

· Kidney

· Bile

· Sweat

· Feces

· Lungs

· Saliva

5.
Explain clinical toxicology

6.
Define

· Drugs of abuse

· Emergency toxicology

· Chronic poisoning
7.
Explain mechanisms of toxicity

8.
Explain factors that influence toxicity

9.
Explain proper specimen collection

· Time of blood draw relative to last draw

· Requirements for legal samples

· Requirements for forensic specimens

10.
Explain the most common analytical methods

· Spectrophotometry

· Immunoassay

· Chromatography

· Atomic absorption

· Anodic strip voltametry

