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COURSE NUMBER: MLT 219 
 
PREREQUISITE (S): Successful completion of earlier program requirements. 
 
CO-REQUISITE (S): None 
 
COURSE 
DESCRIPTIONS 

This course focuses on advanced theory, principles and 
instrument techniques used in clinical chemistry. 

 
TEXTBOOK (S): Bishop, Michael L., Fody, Edward P. & Schoeff, Larry.  

Clinical Chemistry:  Principles, procedures, Correlations.  6th. 
ed.  Philadelphia: Lippincott, Williams, & Wilkins: 2010 

 
REFERENCE (S):  Arneson, Wendy, Brickell, Jean.  Clinical Chemistry: A 

Laboratory Perspective, Philadelphia, F. A. Davis Company, 
2007 
Polansky, Valerie D.  Quick Review Cards for Laboratory 
Science Examinations.  Philadelphia: F. A. Davis Company, 
2000 
Anderson, Shauna C, Cockayne, Susan.  Clinical Chemistry 
Concepts and Applications, Waveland Press, Inc. 2007. 

 
OTHER REQUIRED 
MATERIALS, TOOLS, 
AND EQUIPMENT: 

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

 
METHOD OF 
INSTRUCTION: 

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

 
GRADING SYSTEM: 94 - 100 = A 

86 - 93 = B 
78 - 85 = C 
72 - 77 = D 
Below - 72 = F 
An overall 78 average is required to pass this course. 

 
GRADE CALCULATION 
METHOD: 

Test average = 40%  
Quizzes, homework, and affective skills  = 5%  
Labs, unknowns, practicals = 30%  
Final exam = 25%  



 = 100%  
 
ATTENDANCE POLICY: 
 

The student is responsible for punctual and regular 
attendance in all classes, laboratories, clinical, practical, 
internships, field trips, and other required class activities.  
The College does not grant excused absences; therefore, 
students are urged to reserve their absences for 
emergencies.  When illness or other emergencies occur, the 
student is responsible for notifying instructors and completing 
missed work if approved for late submission by instructors. 
 
The student will be counted absent for the number of minutes 
if left early. After the second offense of leaving class early, 
the student will be counted absent for the whole class (55 
minutes).  It is common courtesy to inform the instructor if an 
emergency arises and you must leave class early. 
 
The student is tardy if not in class at the time the class is 
scheduled to begin and is admitted to class at the discretion 
of the instructor.   
 
Instructors maintain attendance records.  However, it is the 
student’s responsibility to withdraw from a course.  A student 
enrolling in and attending at least one course session 
remains enrolled until the student initiates a withdrawal. 
 
Withdrawal Policy:  During the first 75% of the course, a 
student may initiate withdrawal and receive a grade of W.  A 
student cannot initiate a withdrawal during the last 25% of the 
course.  Extenuating circumstances require documentation 
and approval by the appropriate department head and 
academic dean. 
 
Absences for Religious Holidays:  Students who are absent 
from class in order to observe religious holidays are 
responsible for the content of any activities missed and for 
the completion of assignments occurring during the period of 
absence.  Students who anticipate their observance of 
religious holidays will cause them to be absent from class 
and do not wish such absences to penalize their status in 
class should adhere to the following guidelines: 
 

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



up of activities and assignments. 
 
2. Observances of religious holidays resulting in four or 

more consecutive absences:  Discuss the situation 
with the instructor and provide the instructor with 
written notice within the first 10 days of the academic 
term.  Develop an instructor-approved plan with 
outlines the make up of activities and assignments    

 
ACADEMIC DISHONESTY 
 

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

 
CLASS/LAB 
PROCEDURES: 

Safety Guidelines: 
 
Students are required to wear personal protective equipment 
and closed toe shoes when working in the laboratory.  The 
lab coat, gloves, and face shield must be removed before 
leaving the lab area. Contaminated equipment must be 
properly disposed of and replaced.  Universal precautions 
must be practiced as mandated by the Occupational Safety 
and Health Administration (OSHA).  The safety rules learned 
in MLT 101 must be practiced at all times.  Any accidents 
should be reported to the instructor immediately. 
 
Missed Tests: 
 
Any student absent on a test day will be responsible for 
making up the test and any other material covered on the day 
of absence.  The student must take the missed test by the 
end of the second day the student returns to school (not the 
next time the particular class meets) in the testing center 
(Room E-3) unless other arrangements are made.  The 
Testing Center's operating hours vary and are posted on the 
door of E-3. 
 
 
 
 



Missed Laboratory Exercises: 
 
It is very difficult to reconstruct wet laboratory exercises.  
Therefore, every effort must be made to be present for each 
wet laboratory exercise.  If the student is absent for a wet 
laboratory exercise, the student will receive a zero (0) for that 
lab.  The student will still be responsible for any information 
covered in the laboratory during the absence. Some labs are 
dry laboratory exercises (case studies data interpretation, 
etc).  These labs can be made up if missed on the day 
assigned. It is the responsibility of the student to come 
prepared for each laboratory session by reading the 
procedure prior to the laboratory session. There are study 
questions with each wet  lab that will count as a Homework , 
Affective Skills grade (5%). These are to be turned in with the 
lab. Each student is responsible for their own work.  If you 
are having difficulty with a particular procedure do not bother 
students around you. Any questions you have about the 
procedure, reagents or supplies should be directed to the 
instructor.   Each Chemistry Analyte procedure (wet lab) will 
be worth a total of 15-20 points.  These will be counted as a 
lab grade (30%) 
Talking is strongly discouraged during laboratory exercises.  
Each student is responsible for cleaning up their work area. 
This will be closely monitored by the instructor. The use of 
electronic devices in the laboratory is prohibited.  
 
Reading Requirements: 
 
Reading assignments are given in the class schedule.  
Objectives for each unit have been prepared to guide the 
reading of assignments.  It will be very important for students 
to come to class prepared to discuss the reading 
assignments, to ask questions, and to clarify difficult 
concepts.  In addition to required readings, books and 
journals are available which can be loaned to students. 
These materials have been selected to provide both basic 
and more advanced reading materials, depending on the 
individual needs of the student. 
 
Use of Calculators During Tests/Exams: 
                                                  
Only the use of basic mathematical calculators are allowed 
during tests/exams. This would exclude the use of PDA 
(Personal Digital Assistants), Laptop computers, Cell 
Phones, or any other device that may double in use as a 



storage or recording device of any test materials. 
 
Use of Blackboard for Tests/Exams 
 
Some MLT quizzes, tests and exams are on Blackboard, 
most of these assessments will be administered in the Open 
Computer Lab (Room 314) and proctored by the instructor. 
 
 
 

 
ACCOMMODATIONS: 
 

Students who need special accommodations in this class 
because of a documented disability should notify Student 
Disability Services. You may contact Student Disability 
Services by calling, (864) 592-4811, toll-free 1-800-922-
3679; via email through the Spartanburg Community College 
web site at www.sccsc.edu/SDS/; or by visiting the office 
located in the Dan L. Terhune Student Services Building, 
room 118 of the Spartanburg Community College campus.  
By contacting Student Disability Services early in the 
semester, students with disabilities give the College an 
opportunity to provide necessary support services and 
appropriate accommodations. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
COURSE 
COMPETENCIES: 

Upon satisfactory completion of this course, the student will be able to: 
     I.    Describe Tumor Markers performed in the Laboratory used  
                in the diagnosis and treatment of cancer 

     Objectives: 
     Cognitive 

 1.  Discuss the incidence of cancer in the United States. 
2.  Explain the role of tumor markers in cancer           

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


Management. 
3.  Identify the characteristics or properties of an idea    
        tumor marker. 

             4.  State the major clinical value of tumor markers. 
             5.  Name the major tumors and their associated markers. 
             6.  Describe the major properties, methods of analysis, and  
                   clinical use of AFP, CA-125, CEA, beta-hCG, and PSA. 
             7.  Explain the use of enzymes and hormones as tumor          
         markers. 

 
Affective: 
Enhance  written communication skills by  researching and writing on a 
topic of one of the common tumor markers performed routinely in the 
Laboratory 

 
 
II.    Evaluate the results used to assess heme degradation and    
            hepatic disorders. 

 
Objectives: 
Cognitive: 

1. Explain the physiologic functions of to liver to include: 
A. synthetic activity 
B. detoxification 
C. excretion 
1. degradation of hemoglobin to form bilirubin 
2. bilirubin conjugation 
3. conversion of bilirubin to urobilinogen 

2. Compare and contrast the basic disorders of the liver to 
include: 

A. jaundice 
B. Cirrhosis 
C. Hepatitis 
D. Reye’s syndrome 
E. Drug and Alcohol-related Disorders 

3. Indicate the principle of the Jendrassik-Grof method of bilirubin 
Analysis to include: 

A. specimen collection and storage requirements 
B. reagents for direct and indirect bilirubin 
C. calculation of the indirect bilirubin 
D. sources of error 
E. reference range 
 

4. Indicate the information listed for the direct spectrophotometric 
Method of total bilirubin analysis for infants: 

A. specimen collection and storage requirements 
B. test principle 
C. reagents 
D. calculation of results 
E. sources of error 
F. reference range 

         5.   Indicate the laboratory tests that are done to assess liver 
               function. 
         6.   Interpret patient results to assess liver function. 
 



Laboratory Objectives 
Psychomotor Objective: 

          
         7.   Perform the total bilirubin procedure and match known results  
               within ±20%. 

  
         8.  Intrepret data in case studies 

 
 

III. Evaluate test results to assess electrolytes and mineral 
metabolism  

A. Electrolytes 
Objectives: 
Cognitive: 
 

1. Define electrolytes and list the parameters included in this 

definition, i.e. Na, K, Cl, CO2 

2. Discuss the dietary requirements of electrolytes 

3. Discuss the physiological functions and clinical significance 

of each of the electrolytes 

4. List the two basic fluid compartments, and indicate what 

percent of total body water is in each compartment.  

5. Define the following terms: a) osmosis b) active transport 

6. Discuss osmometers and calculated osmolality, osmolal gap 

7. Define an electrolyte, a cation, an anion, and state how the 

concentration of  these ions are usually expressed.  

8. Construct a table showing the major electrolytes of the 

intracellular and extracellular fluids, list the major cation and 

the major anions of each compartment separately and 

indicate relative concentrations of each electrolyte in the 

table.  

9. List two functions of Sodium.  

10. Describe how sodium is absorbed and excreted, list the renal 

threshold for sodium.  

11. Describe the feedback mechanism of aldosterone and 

sodium.  

12. List the normal range for sodium.  

13. List conditions that may lead to a sodium excess 

(hypematremia).  

14. List conditions that may lead to a sodium 

deficit(.hyponatremia)  

15. List three functions of Potassium.  

16. Describe how Potassium is absorbed and excreted.  

17. List the normal range for Potassium and indicate some 

interfering substances.  

18. List conditions that may lead to a Potassium excess 

(hyperkalemia).  

19. List conditions that may lead to a Potassium 

deficit(.hypokalemia) 

20.  List the function of Chloride. 

21.  Describe how Chloride is absorbed and excreted.  

22. List one condition where chloride excess may not be 

associated with sodium excess.  



23. List the normal range for chloride.  

24. Define hyperchloremia and hypochloremia 

25. Calculate the anion gap, indicate the reference range, and 

      clinical significance of this test. 
26. Indicate the following information about each of the ions listed: 

 Method(s) of measurement to include: 
a. principle of test 
b. specimen requirement(s)/sources of error 
c. units of measurement 

27. List four (4) functions of calcium 

28. Explain how calcium and phosphorus are absorbed and 

excreted. 

29. Explain the relationship of PTH to serum Calcium levels,and 

indicate the effect on the kidney of an increased PTH level 

30. Explain the effect of calcitonin and vitamin D on serum 

calcium levels 

31. List the normal range for calcium and methods of analysis 

32. Describe causes for decreases and increased anion gap 

measurements 

33. Explain Chloride sweat test and significance. 

 

Lab Objectives: 

Psychomotor: 

 

34. Perform Ca, Phos, Chloride tests and match results within ±20% 
of known values 

 
B. Mineral Metabolism 
 
Cognitive Objectives: 
 1.   State the function and regulation of Magnesium in the  
  body 
                    2.  State the reference ranges for serum and urine   
  magnesium 
 3. List the causes of hypo- and hypermagnesemia to show  
  clinical significance 

 4.   Indicate the special circumstances involved in specimen  
  collection for magnesium 
               5. Describe how phosphate and magnesium are   
                 handled by the kidney 

            6. Describe the absorption and transport of copper in the 
          blood. 

  7.    List causes of hypo- and hypercupremia 

  8.    List and describe the main components of iron

  homeostasis 

 10. Describe iron absorption and distribution 

 11. Define ferritin, transferrin, hemosiderin 

 12. State the serum iron, TIBC, transferrin  

                    saturation values in IDA, iron overload  

  conditions, anemia of chronic infection 

 13.    Describe the common methodologies that are 

   used for the determination of iron and TIBC to 

  include: 



  A.  Test principle 

  B.  Reference range 

  C.  Clinical significance 

              Laboratory Objectives                           
                 Psychomotor: 

 1.  Perform the calcium, phosphorus, magnesium and iron  
  procedures in the lab and match instructor results within  
                      ± 20% of known values. 

 2.  Complete and hand in the study questions after   
 laboratory session 
 

 
V.  Evaluate blood gas test results to assess acid-base balance                       
using appropriate problem solving skills.  

 
Cognitive Objectives: 

1. Define acid, base, and buffer. 
2. Write the Henderson-Hasselbach equation and identify 

the respiratory and metabolic components. 
3. Indicate the correct ratio of bicarbonate to carbonic acid 

required to maintain normal blood pH. 
4. Compare and contrast these blood buffering 

mechanisms:   
             A. bicarbonate buffer system C.  hemoglobin 
             B. phosphate buffer system D.  plasma proteins 

5. Explain acid-base regulation by the respiratory system. 
6. Explain acid-base regulation by the kidneys to include: 
 A.  hydrogen ion excretion 

                 B.   reaction with bicarbonate 
7.   Interpret a patient's blood gas results to assess their 
 acid-base status.  

8. Calculate the bicarbonate ion content using the formula:        
               HCO3

-
  = Total CO2  - (0.03 x pCO2) 

9.   Define Base Excess 
10.   List conditions in the body that can cause acidosis  

                 (respiratory and metabolic). 
11. List conditions in the body that can cause alkalosis 

 (respiratory and metabolic). 
12. Describe oxygen-carbon dioxide exchange in the body. 
13. Describe the effect of each of the following on the 

 dissociation of oxygen and hemoglobin: 
 A.   2,3, diphosphoglycerate   

                 B.   pH    
                 C.   carbon monoxide poisoning  
                 D.   pCO2  

 E.   massive blood transfusion  
 F.   temperature 

14. Describe the appropriate method for specimen collection 
 and handling for blood gas analysis.  

 15. Indicate the following information arterial blood gases  
  analysis: 
  A.   method of analysis 
             B.   reference range 

  C.   clinical correlation 
                            



                     Affective Objectives: 
 1.  Working in teams, apply appropriate problem solving skills  
       to interpret blood gas results. 

 
  

VI.  Evaluate test results to assess the endocrine system. 
 

                   Cognitive Objectives :     
1. Define endocrine gland and hormone. 

 2.    List examples of hormones classified as: 
          A. peptides(proteins)   
          B. steroids 
          C. amino acid derivatives  
 3.  Compare and contrast steroid and nonsteroid hormone  
  activity with cells. 

4. Describe the regulation of the endocrine system by 
                       biofeedback, to include: 

            A. hypothalamus 
            B. pituitary gland (anterior and posterior) 

                    C. specific endocrine gland or tissue 
               5.  Indicate the functions of the hormones that are produced 
  by each of these endocrine glands: 

           A. hypothalamus    
           B. anterior pituitary               
           C. posterior pituitary   
      6.  Identify the secretory unit of the thyroid gland and two 
           hormones that are secreted 

 7. Describe the biological effects of thyroid hormones 
 8.   Define the normal ranges for the thyroid hormones 
 9.   Identify the principle carrier proteins for T-4 
 10.   Discuss the importance of performing neonatal thyroid 
       screening tests. 
 11.  List and discuss the functions of the hormones secreted  

  by the adrenal cortex and the adrenal medulla 
 12.  Discuss the adrenal gland’s role in 

  -Blood pressure 
-Sodium and Potassium concentrations 
-Glucose metabolism 

 13.   List and discuss the functions of the gonadal hormones. 
              14.  Compare and contrast methods used to assay hormones 
  and their metabolites to  include: 

          A. immunoassay technique  
          B. fluorescence polarization  
        15.  Explain the principle of the T3 uptake test 
        16.  Describe the methods used to quantitate T4, T3 and TSH 

  in clinical samples 
                17.  Interpret patient test results to assess endocrine  
                        function. 

   
VII.   Describe therapeutic drug monitoring and toxicology.  

 

Cognitive Objectives: 

        1.  Explain how the body processes drugs to include:  
             A. absorption   C.  metabolism 
             B. distribution   D.  excretion 

                2.  Explain the purpose of therapeutic drug monitoring  



  (TDM). 
                3.  Indicate the significance of detecting peak and trough  
  drug levels. 
                4.  Indicate the effect of age, pregnancy and disease on  
  TDM. 
                5.  Describe specimen collection, handling and storage for  
  TDM. 
                6. Describe test methods currently used to assay drugs or  
  their metabolites to include: 

          A. enzyme immunoassay (EIA) 
          B. fluorescence polarization immunoassay (FPIA) 
          C. gas chromatography/mass spectrometry (DC/MS) 
          D. ion selective electrode (ISE) 

                  E. high performance liquid chromatography (HPLC) 
          F. radioimmunoassay (RIA) 

             7.  List examples of each of the following drug types  
  evaluated as part of TDM: 

          A. cardioactive drugs  E.  psychoactive drugs 
                  B. antiepilepsy drugs  F.  immunosuppressants 

          C. bronchodilators  G.  antineoplastics 
                  D. antibiotics                              
            8.  List three reasons for drug overdoses. 
            9.  Indicate the following information about each drug of  
  abuse listed below: 

          A. specimen collection, handling, and storage  
          B. test methods 
          C. clinical correlation 

       1. ethanol   5.  drugs 
       2. pesticide poisoning  6.  analgesics 
       3. carbon monoxide  7.  barbiturates 
       4. drugs of abuse  8.  narcotics 

 
    
 

  
 
 
 


