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ULM School of __Pharmacy_       Spring 2016      
                            
 

PHARMACOGENETICS: PHRD 5057 
 

I.  Instructor of record contact information 
Amal Khalil Kaddoumi, Ph.D. 
Bienville Building, Room 386  
Email: kaddoumi@ulm.edu 
Phone #: 342-1460 

 
 

Instructors: 
 Amal Khalil Kaddoumi, Ph.D. 

Bienville Building, Room 386  
Email: kaddoumi@ulm.edu 
Phone #: 342-1460 

 
Sharon Meyer, Ph.D. 
Bienville Building, Room 262  
Email: meyer@ulm.edu 
Phone #: 342-1685 

 
 

II. Course Prerequisites/Corequisites 
Offered to professional pharmacy students in their second semester of the 2nd year, or 3rd year students. 
PHRD4056 is a prerequisite for this course or a consent from department head. 
  

III. Course Description 
This is a 3 credit elective course. The course will provide students with basic concepts in 
pharmacogenetics and the role of inheritance on inter-individual variation in drug response. 
 

IV. Curricular Objectives and Outcomes 
 

1. Provide Comprehensive Patient Specific Pharmaceutical Care. 
 
A. Evaluate the appropriateness of a given prescription or medication order based on patient and disease-

specific factors. 
i. Analyze the prescription regarding the medication, dose, delivery form, and duration of use as 

being appropriate for the patient and disease state. 
a. Collect patient-specific data regarding demographics, medical history, diagnosis, physical 

assessment, and medication history. 
1) Perform selected aspects of physical assessment in order to identify ongoing or potential 

medication-related problems and the root cause of the problems. 
2) Collaborate with other healthcare providers. 
b. Analyze and interpret information gathered to identify any drug-related problem. 
1) Assess the prescription for interaction potential, including interactions with other medications 

(both prescription and non-prescription), disease states, foods, and herbals. 
2) Determine availability and appropriateness of medications and dosage form.  
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B.  Evaluate each patient for self-treatment or referral. 

i. Determine the appropriate action needed for the specific patient and their signs and symptoms. 
a. Refer the patient to the appropriate medical provider or facility given the specific patient and 

problem presentation. 
 
1) Appropriately match the severity of the problem with appropriate resources within the healthcare 

system. 
ii. Implement proper follow-up after the initial evaluation. 
 

C.  Develop and implement an evidence-based care plan.  
i. Identify goals of therapy that are individualized to the patient. 
ii. Develop a plan of care that includes interventions to resolve drug therapy problems, achieve the 

goals of therapy, and prevent drug therapy problems. 
iii. Develop a schedule to follow-up and evaluate the effectiveness of outcomes from drug therapies 

and assess any adverse events experienced by the patient. 
iv. Evaluate patient outcomes with respect to the achievement of goals of therapy, patient 

adherence, patient safety, and the development of new drug therapy problems. 
 
2. Communicate Effectively. 
 
A.  Read, write, speak, listen, and use data, media, and computers to send and respond effectively to 

communications for varied audiences and purposes. 
i. Construct appropriate and professional presentations to support communication. 
a. Demonstrate proficiency in appropriate computer software. 
b. Prepare appropriate and relevant graphical support from available data. 
c. Use acceptable reference styles. 
d. Demonstrate appropriate written, verbal, and non-verbal skills. 
e. Present and defend ideas in a logical and effective order. 
f. Demonstrate ethical use in the procurement, derivation, use, and reporting of data. 
ii. Use appropriate and professional communication skills. 
iii. Demonstrate appropriate listening skills.   

 
3. Appropriately Manage and Use Resources of the Health Care System. 
 
A. Apply patient and population specific data, quality assurance strategies, and research processes to: 

i. Assure that medication use systems minimize drug misadventures and optimize patient 
outcomes. 

a. Describe methods to evaluate patient outcomes. 
b. Distinguish between patient and population specific data. 
c. Collect, analyze, and interpret patient and population specific data. 
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4. Identify, Interpret, and Evaluate Literature Needed for the Provision of Drug Information and 
Pharmaceutical Care.   

 
A. Define the question that needs to be answered. 
B. Evaluate literature source validity.  
C. Explain methods for systematically evaluating literature.  
D. Evaluate the appropriateness of research methodologies and statistical methods. 
E. Draw appropriate conclusions from research results. 
F. Assess the potential impact and implication of published information on current practices. 
 
5. Think Critically. 
 
A. Identify, retrieve, understand, analyze, synthesize, and evaluate information needed to make informed, 

rational, and ethical decisions. 
i. Systematically gather, organize, and extract relevant information using a variety of methods and 

research tools. 
ii. Analyze information within appropriate scientific, social, and clinical contexts. 
a. Identify principles of organization and the logic of arguments. 
b. Assess accuracy, soundness, fairness, significance, relevance, completeness, and persuasiveness 

of information, arguments, and sources.  (consider difference between information & the 
information source) 

iii. Synthesize information in order to draw conclusions, hypothesize, conjecture alternatives, or 
plan a course of action. 

iv. Evaluate conclusions and solutions according to appropriate criteria, and revise as necessary. 
v. Provide support for rationale, solutions, and results. 

 
B. Solve complex problems that require an integration of one’s ideas and values within a context of 

scientific, social, cultural, legal, clinical, and ethical issues. 
i. Interpret problems within appropriate contexts. 
ii. Prioritize problems based on identifiable criteria and standards. 
iii. Apply systematic problem-solving strategies. 
iv. Articulate and implement a defensible solution and apply appropriate criteria to monitor 

outcomes. 
v. Implement modifications based on monitoring data. 

 
V. Course Specific Objectives and Outcomes 

- identify variation in drug response and the role of genetics. 
- evaluate clinical significance of genetic polymorphisms in the development, progression, and 

treatment of human disease. 
- appreciate the public health importance of genetic variability in specific multigene families of 

enzymes involved in metabolism of drugs and non-drug chemicals in the environment. 
- describe the connection between environmental exposures, genetic polymorphisms, and risk for 

diseases of public health importance. 
- understand the role of genetic polymorphisms as determinants of adverse drug reactions and 

pharmacological efficacy. 
- read and discuss critically original scientific literature relating to ‘gene-environment interactions’. 
- understand social, ethical, legal issues associated with pharmacogenetics. 
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VI. Course Topic 
This course is designed for the students to understand the genetic basis for variation in drug response. 
Topics are Biotechnology, genetics, differential drug responses, factors affecting drug responses, drug 
response to racial and ethnic differences, drug response to sex differences, drugs’ transporters 
pharmacogenetics, pharmacogenetics in drug targeting & development, and pharmacogenetics in clinical 
practice. We anticipate our students will obtain a broad aspect of information in this field. 
 

VII. Instructional Methods and Activities 
Instructional methods include power point presentations with audio-visual system. Students will be 
assigned paper reading and presentations, and special group presentation and discussion. Students will 
be divided into groups and assigned a paper to present for discussions and critiques. 
 

VIII. Evaluation and Grade Assignment 
There will be 2 examinations, quizzes, presentations with discussions, and final exam. 
The exams will be of the subjective variety such as short essay, and written exam in addition to multiple 
choices. Grading will be divided by 4 to yield an average value of 100, which will be graded according 
to the following scale:  
 
 > 90  =A  
 > 80  =B  
 > 70  =C  
 > 60  =D  
 < 60 =F   
 
The following is the grading structure: 
Exam 1    100 points 
Exam 2    100 points 
Final      100 points 
Paper writing and presentation 100 points 
      
 
The grading criteria will be discussed in the first class. 
 
Students must return the answer and test sheets to the faculty after the exams. Students have seven 
business days to review their test after the exams. Special requests may be arranged for permission to 
review tests after the deadline.  
 
Before the lecture, students will receive the study material through moodle or by email. The instructor 
will present the material in the class. Students will be asked to study this material and prepare 
themselves for active discussion in the class. Students will be divided into groups and after finishing the 
study material of each subject, a student from each group will present a related paper, followed by 
discussion. All students will receive the paper to be presented by email, thus all students should come 
prepared. Students are expected to actively interact, ask questions and been asked. 
 
Undergraduate and graduate mid-term grades will be posted on-line for students to view via Arrow. 
Mid-term grades indicate a student’s status at mid-semester only and do not indicate the final 
performance outcome of a student 
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IX. Class Policies and Procedures 
At a minimum, all policies stated in the current ULM Student Policy Manual & Organizational 
Handbook should be followed (see http://www.ulm.edu/studentpolicy/). Additional class policies 
include: 
 

 
A.  Textbook(s) and Materials:  

Recommended textbook: 
-   Pharmacogenomics: Application to Patient Care (ACCP) 
Other suggested texts: 
-   Goodman and Gilman’s The Pharmacologic Basis of Therapeutics 
-   Helms et. al. Textbook of Therapeutics, 8th Edition 
-   Lange Basic and Clinical Pharmacology, 10th Edition 

 
  B.  Attendance Policy:  
Class attendance is required. Class attendance is regarded as an obligation as well as a privilege, and 
students are expected to know attendance regulations and to attend regularly and punctually at classes in 
which they are enrolled. Failure to do so: (1) may prevent access to the classroom during regularly 
scheduled times; (2) may jeopardize a student’s scholastic standing; and (3) may lead to suspension 
from the Shool or University. Students shall submit excuses for all class absences to professor within 
three class days after returning to classes.  
Professors shall accept an official University excuse. With the following exceptions professors are to 
determine whether absences are excused or unexcused: 1) Absences arising from authorized trips away 
from the University or from special duties at the University shall be excused. 2) Absences arising from a 
student’s confinement in a hospital or other in-patient facility or doctor’s excused absences shall be 
excused. Students are responsible for verifying this information to the faculty. 3) Absences arising from 
a death in the immediate family shall be excused. The immediate family is defined as spouse, child, 
step-child, mother, father, sister, brother, grandmother, grandfather, step-mother, step-father, step-
brother, step-sister, aunt, uncle, mother-in-law or father-in-law. 
 
C.  Make-up Policy: Excused make-ups will be within one week of the student’s return to class at the 
convenience of the instructor. Excused absences will be determined using the guidelines stated in the 
University Catalog. 
 
D.  Academic Integrity: Faculty and students must observe the ULM published policy on Academic 
Dishonesty (see the ULM Student Policy Manual -    
 http://www.ulm.edu/studentpolicy/). All professional students will adhere to the standards set 
forth in the School of Pharmacy’s Code of Conduct.    
     http://www.ulm.edu/pharmacy/documents/ospa/codeofconductv82011.pdf  
 
Cheating, plagiarism, or other inappropriate conduct will not be tolerated. Academic cheating includes 
but is not limited to the accomplishment or attempted accomplishment of the following: 
 
1.  Copying or obtaining information from another student's test paper.* 
2.  Using, during a test, materials not authorized by the person giving the test.** 
3.  Collaborating, conspiring, or cooperating during an in-class or take-home test  
     with any other person by giving or receiving information without authority. 
4.  Stealing, buying, or otherwise obtaining all or part of an unadministered test. 
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5.  Selling or giving away all or part of an unadministered test or any information  
     concerning specific questions and items on an unadministered test. 
6.  Requesting, bribing, blackmailing, or in any other way causing any other person  
      to obtain an unadministered test or information about an unadministered test or  
      a test in the process of being administered. 
7.  Substituting for another student, or permitting any other person to substitute for  
     oneself to take a test. 
8.   Submitting as one's own, in fulfillment of academic requirements, any work  
      prepared totally or in part by another person. 
9.   Any selling, giving, or otherwise supplying to another student for use in fulfilling  
      academic requirement any work. 
10. Submitting artificially produced data or information in the place of descriptive, 
      experimental, or survey results. 
11. Any other devious means of securing an unearned grade in a non-credit course or  
       in a course offered for credit. 
12. Using, during a test, any electronic storage device, wireless and/or internet- 
      based technology, or any other means that provides information not authorized  
      for use during the testing period. 
 
*A student looking on another student's paper is considered cheating. 
 
**The presence on one's person (or in close proximity thereto) of a condensation of  
     test information which could be regarded as a "cheat sheet" will be considered  
     adequate evidence to establish cheating. 
 
Plagiarism is the use of any other person's work (such work need not be copyrighted) and the 
unacknowledged incorporation of that work in one's own work offered for credit. 
 
 
Censures (Penalties) 
Academic dishonesty will result in a referral to Committee on Ethical and Professional Standards with a 
recommendation for a grade of “F” for the course and expulsion from the School. Academic dishonesty 
includes but is not limited to the use of information taken from others work or ideas, the provision of 
help to others on non-collaborative evaluations (tests, quizzes, etc.), collaboration on take home exams, 
or the use of unapproved information or electronic devices to assist in obtaining an answer to the 
question. 
 
E.  Course Evaluation Policy: At a minimum, students are expected to complete the on-line course 
 evaluation. In addition, individual feedback is encouraged throughout the course. 
 

F.  Student Services:  
Information concerning student services in the School of Pharmacy can be found in the School of 
Pharmacy Student Handbook. In particular, students should pay special attention to the school’s 
technical standards and policies concerning students with special needs 
(http://www.ulm.edu/studentpolicy/studentpolicy.pdf). ULM student services, such as Student Success 
Center (http://ulm.edu/cass/), Counseling Center (http://ulm.edu/counselingcenter/), and Student Health 
Services, is available at the following Student Services web site http://ulm.edu/studentaffairs/.   
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If you are having problems with emotional, social, and/or behavioral issues please call any of the mental 
health clinics on the ULM campus to make an appointment. All services are free to ULM students, staff, 
and faculty, and are strictly confidential. 

§ SOP Office of Student and Professional Affairs:  342-3800 
§ ULM Counseling Center:  342-5220 
§ Marriage and Family Therapy Clinic:  342-5678 
§ Community Counseling Center:  342-1263 
§ ULM HELPS (Helping Educators and Learners Prevent Suicide) Project Office:  342-1335 

The University of Louisiana at Monroe strives to serve students with special needs through compliance 
with Sections 504 of the Rehabilitation Act of 1973 and the Americans with Disabilities Act. These laws 
mandate that postsecondary institutions provide equal access to programs and services for students with 
disabilities without creating changes to the essential elements of the curriculum. While students with 
special needs are expected to meet our institution's academic standards, they are given the opportunity to 
fulfill learner outcomes in alternative ways. Examples of accommodations may include, but are not 
limited to, testing accommodations (oral testing, extended time for exams), interpreters, relocation of 
inaccessible classrooms, permission to audiotape lectures, note-taking assistance, and course 
substitutions. 

Title IX of the Education Amendments of 1972 prohibits sex discrimination against any participant in an 
educational program or activity that receives federal funds, including federal loans and grants. 
Furthermore, Title IX prohibits sex discrimination to include sexual misconduct, sexual violence, sexual 
harassment and retaliation. If you encounter unlawful sexual harassment or gender-based 
discrimination, please contact Student Services at 318-342-5230 or to file a complaint, visit 
www.ulm.edu/titleix 
 
 

G.  Emergency Procedures 
Please review the emergency escape plan in the classrooms and hallways of the Bienville building.  
Move quickly and orderly to the appropriate stairwell and exit the building. The meeting place for this 
class will be the far end of the north parking lot between Bienville and Broadmoor Blvd.  Under no 
circumstances is the elevator to be used for emergency evacuation.  Any student needing assistance 
should notify the professor immediately.  For emergencies, to contact University Police, call 1-911 from 
landlines and 342-5350 from cell phones. 
 

H.  Discipline/Course Specific Policies:  
Students are responsible for all course information on Moodle. They are expected to check these sources 
regularly to access class materials, required readings, assignments, and other information necessary to 
excel in this course. 
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X. Tentative Course Schedule (Note: This section should appear on a separate page.) 
            The instructor reserves the right to adjust the schedule as needed. 

 
PART 1.  
Differential Drug Responses (Kaddoumi)   

Introduction-What is Pharmacogenetics    
Factors affecting Drug Response: Environmental/Cultural factors/pharmacogenetics 
Receptor polymorphisms and drug efficacy/toxicity   
Drugs’ transporters pharmacogenetics     
Genetic variability in drug transporters    
Clinical consequences of genetic variability in drugs transporters     
Genetic variability in drug metabolism    
Clinical consequences of genetic variability in drugs metabolizing enzymes 
Genes modulating diseases, racial and ethnic, and sex differences 
 

PART 2.  
Pharmacogenetics in drug targeting & development      (Kaddoumi)                                       

Drug target pharmacogenetics    
Pharmacogenetics in drug discovery  
 

PART 3. 
Toxicogenomics                   (Meyer)                                                                                          
 
PART 4. 
Pharmacogenetics and diseases           (Kaddoumi)                                                                     

Pharmacogenetics in cardiology     
Pharmacogenetics in asthma 
Pharmacogenetics in psychiatry 
Pharmacogenetics in oncology 
Pharmacogenetics in neurological disease 
 
 

 Exam 1  February 16th, 2016 
 Exam 2  March 24th, 2016 
 Final    


