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Will this course be taught off campus? YES [ ] NO

Frequency of Course Offering.

a. Course will be offered (check all that apply): [ ] Fall Spring [ ] summer

b. Will the course be offered every year? YES NOo []
If NO, explain: -
Are facilities and personnel necessary for the proposed new course available? YES NOo []
If NO, explain:

What enrollment (per section per semester) may reasonably be expected? 130

Anticipated Student Demand.

a. Wil this course serve students primarily within the degree program? YES [E NO D
b. Will it be of interest to a significant number of students outside the degree pgm? vES [] NO _

If YES, explain:

Check the category most applicable to this course:

[ ] Traditional — Offered in Corresponding Departments at Universities Elsewhere
Relatively New — Now Being Widely Established

[] Not Yet Found in Many (or Any) Other Universities

Course Relationship to Program(s).
a. Isthis course part of a proposed new program? YES |:| NO &

If YES, name the proposed new program:

b. Will this course be a new requirement5 for ANY program? : YES [___| NO

If YES®, list affected programs:

10. Information to be Placed on Syllabus.
a. s the course 400G or 500? YES [ ] NO

If YES, the differentiation for undergraduate and graduate students must be included in the information required in
10.b. You must include: (i) identification of additional assignments by the graduate students; and/or (ii)
establishment of different grading criteria in the course for graduate students. (See SR 3.1.4.)

The syllabus, including course description, student learning outcomes, and grading policies (and 400G-/500-

N
b. | 14 level grading differentiation if applicable, from 10.a above) are attached.

5 |In order to change a program, a program change form must also be submitted.
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MD 810
Foundations of Disease and Therapeutics

Instructor: Paul Murphy, MD

Office Address: MS 121

Email: pmurphy@email.uky.edu
Office Phone: 257-5176

Office hours: TBD

Course Description:
Foundations of Disease and Therapeutics is a required course offered during the spring semester to first

year medical students. It covers the foundational core principles of microbiology, immunology,
pharmacology and pathology. Instruction is achieved using multiple pedagogies, including whole class
lecture, laboratory sessions, small group discussion sessions utilizing case based scenarios, team based
and just-in-time learning, and independent study. This course is strategically situated within the
recently instituted hybrid curriculum in that it is essential preparation for the specific organ systems
courses that immediately follow. The course is also essential in preparing the student for clinical
rotations and the national medical licensing exam. Assessment is done primarily through the use of
computer based multiple choice exams although other testing methods such as on-line quizzes and
laboratory practicals are also utilized.

Prerequisites:
Admission to the first year of medical school.

Student Learning Outcomes
After successful completion of this course, the student will be able to:

1. Recognize how the integrated knowledge of Immunology, Microbiology, Pathology and
Pharmacology lead to a more complete understanding of the pathogenesis of disease and a
rational therapeutic approach for the disorders discussed in this course.

2. Summarize how different microbes (bacteria, virus, yeast, etc.) regulate gene expression,
reproduce their genetic information, metabolize crucial substrates and generate exponential
populations of progeny.

3. Explain the mechanisms underlying the normal functioning of the immune system and use that
knowledge to explain the consequences of genetic and acquired immunological diseases.

4. Explain how the immune system provides defenses against infection.

5. Explain how immunological mechanisms can contribute to disease, the clinical manifestations
including tissue destruction and how damage is repaired.

6. Describe overarching concepts that underlie the development of efficacious vaccines.

7. Describe how an appreciation of the cellular aspects of the immune system informs approaches
to treat diseases such as cancer, diabetes, and AIDS.

8. Review the way various kinds of microbes have adapted to the body's defenses including
developing strategies to undermine our barriers against invasion and utilizing tissues for
nutrition and growth.

9. Describe the processes that determine adequate or inadequate drug concentrations at the site
of drug action, including route of drug administration, drug liberation, absorption, distribution,
metabolism, and excretion.

10. Analyze, interpret and predict the time course of drug action in patients.

11. Perform pharmacokinetic calculations and interpretation of blood level versus time graphs.



12. Describe, analyze, and predict the relationship between drug dose, drug-receptor interactions
and therapeutic action.

13. Predict pharmacologic responses based on physiologic cell signaling mechanisms and
pathophysiologic action.

14. Name the prototype drug for each class of drugs used for chemotherapy, pain and immune
dysfunction; describe the mechanism of action at the molecular, cellular, organ system and
whole human level.

15. Differentiate the significant pharmacokinetic and pharmacodynamic characteristics of the
prototype from other drugs in the same drug class; determine when alternative drug therapy
may be needed.

16. Summarize the biochemical and cellular events that tissue undergoes when responding to
injury, and use this information in differentiating or describing the actions of anti-inflammatory
drugs.

Textbook recommendations:

JeALU I e —

1. Immunology: The Immune System, Peter Parham, 3" edition, Garland Science, 2009.

2. Microbiology: Sherris Medical Microbiology; Ryan, Ray, Ahmad, Drew, Plorde; 5™ edition;
McGraw-Hill; 2010.

3. Pharmacology: Basic and Clinical Pharmacology; Katzung, Masters, Trevor; 12" edition; McGraw-
Hill; 2012.

4. Pathology: Robbins and Cotran Pathologic Basis of Disease; Kumar, Abbas, Fausto, Aster; gt
edition, Saunders, 2010.

Note that students will continue to use these texts throughout 2" vear.

Description of Course Activities and Assignments

1.

Whole class lectures. Interactive lectures utilizing “clickers” are encouraged and can be used ina
variety of ways including reviewing prior lecture material, evaluating student learning on material
being taught during the actual lecture, etc.

Just-in-Time learning. Involves peer instruction, as well as the use of clickers. Student reading is
assigned beforehand. Instructor develops a flow chart of what is to be covered based on response
of students via clickers. On the initial set of questions, those gquestions in which the clear majority of
students get the right answer are not pursued further. For those questions in which the class did
relatively poorly, students are then broken up into groups of 2 or 3 and discuss why they picked the
answer that they did. In justifying their answer to each other, students can gain insight as to why
they chose the wrong answer. Their peers can also help each other in thinking through a problem in
a different way. Thus students can teach each other. All students then rejoin the big group and
discuss the question. The process repeats itself several times during the hour.

Small group sessions, case based. Students and instructors would be assigned to one of multiple
small groups. Instructors would include a mixture of faculty, residents and selected M2

students. Clinical case scenarios are used as a forum to reinforce material learned in lecture, as a
venue for relating basic science information to patient care, and for allowing of the discussion of
articles from the medical literature.

Computer “virtual” exercises. To be used primarily for some mycology and bacteriology lab
exercises.

Team based learning (TBL) exercises- Fosters teamwork, accountably and peer evaluation. Also
provides immediate formative feedback.



Testing/Evaluation:

1. Computer-based MCQ exams for each of the different sections of the course (see below), plus
for the comprehensive final exam. These exams will have progressively integrated exam
questions with regards to material taught, e.g. the second exam can use material from the first
block of exam material, the third exam can use material from the first two blocks of exam
material, etc. Ideally each question would incorporate information from two or more of the
disciplines within the Foundations course, i.e. microbiology, immunology, pharmacology and
pathology. Also, questions will conform to the format used in the USLME step 1 exam, i.e.
clinical or research scenario questions which require 2 or more steps to solve. These exams
would require varying amounts of time to administer (depending of amount of material that
each would cover) but each exam would require a total of 4 hours each which would allow for a
post-exam review after the exam.

2. Quizzes. To be used for the shorter sections of the course, i.e. mycology and parasitology. The
nature of the quizzes has yet to be decided upon but possibilities include giving a shorter (fewer
questions) version of the computer based MCQ exams as noted above and using on-line
resources.

3. Lab sessions will be evaluated by a combination of quizzes and practical exams.

4, Small group evaluation will be based, at least in part, by attendance. It may be difficult to use
small group performance in grading since there are few small group sessions in the course.

Grading:
Topic Percentage
Pharmacodynamics/Pharmacokinetics/mﬂa mmation 10
section exam (23 hours of material)
Immunology section exam (27 hours of material) 11
Virology/Neoplasia section exam (29 hours) 12.5
Bacteriology section exam (35 hours) 15
Mycology/Parasitology quiz (14 hours) 6.5
Final exam (comprehensive) 30
Small group/laboratory: 15
Total from above: | 100

Course Policies:

The student is responsible to view and follow the course policies found on the Student Affairs website at
http://www.mc.uky.edu/meded/student affairs/Policies.asp.

Tentative Course Outlines
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Intro to course- course directors (1 hour)

PHARMACODYNAMICS/PHARMACOKINETICS

Pharmacodynamics and Drug receptors (1 hour)
Drug Receptors 2 (1)

Drug receptors 3 (1)

Pharmacokinetics 1 (1)

Pharmacokinetics 2 (1)




Pharmacokinetics 3 (1)
Drug Metaholism 1 (1)
Drug Metabolism 2 (1)

INFLAMMATION
Cell & Tissue Injury (2)
Inflammation and the Acute Inflammatory Response (2)
Outcomes of Acute Inflammation/Chronic Inflammation (1)
Tissue Healing/Repair (1)
Inflammation small group session (2)
Drug Therapy of Pain and Inflammation: Aspirin, APAP & NSAIDs 1 (1)
Drug Therapy of Pain and Inflammation: Aspirin, APAP & NSAIDs 2 (1)
Opioid Analgesics 1 (1)
Opioid Analgesics 2 (1)
Antihistamines (1)
Adrenocorticosteroids & Adrenocortical antagonists (1)
Adrenocorticoids & Mineralocorticoids (1)

IMMUNOLOGY
Immune System Overview (1)
Tissues & Organs of the Immune System (1)
Innate Immunity (1)
Antigens & Antigenic Determinants (1)
Immunoglobulins: Structure and Function (1)
Antigen and Antibody Interactions and Diagnostic Tests (1)
Complement Systems 1 (1)
Complement Systems 2 (1)
Antibody Biochemistry & Molecular Biology (1)
T cell Receptor & Molecular Biology (1)
MHC Structure/Function 1 (1)
MHC Structure/Function 2 (1)
Humoral Immune Response 1 (1)
Humoral Immune Response 2 (1)
Cellular Immune Response 1 (1)
Cellular Immune Response 2 (1)
Immunopharmacology 1 (1)
Immunopharmacology 2 (1)
Transplantation Immunity (1)
Tumor Immunity (1)
Mechanisms of Immune Injury (1)
Immune Tolerance (1)
Tissue Transplant/Rejection small group session (2)
General Principles of Vaccines (1)
Immunodeficiencies- Acquired and Innate (1)

VIROLOGY
Introduction to Virology (1)



Viral Pathogenesis and DNA Viruses 1 (1)

DNA Viruses 2 (1)

RNA Viruses (1)

Viral: Host Interactions/Immune Responses/Interferon (1)
Viral Oncology (1)

Herpes Viruses 1 (1)

Herpes Viruses 2 (1)

HIV/AIDS 1 (1)

HIV/AIDS 2 (patient presentation) (1)

Viral Latency/Persistence (1)

IID discussion/small group session on vector-borne diseases (2)
IID discussion/small group session on childhood diseases (2)
Antivirals (1)

NEOPLASIA
Overview of Clinical Neoplasia (1)
Mechanisms of Neoplasia 1 (1)
Mechanisms of Neoplasia 2 (1)
Molecular Mechanisms of Neoplasia (3)
Neoplasia/Cancer small group sessions (4)
Cancer Chemotherapy 1 (1)
Cancer Chemotherapy 2 (1)
Cancer Chemotherapy 3 (1)

BACTERIOLOGY
Bacteriology Overview (1)
Bacterial Architecture (1)
Bacterial Growth and Biofilms (1)
Bacterial Metabolism (1)
Diagnostic Identification of Bacterial Pathogens (1)
Bacterial Genetics 1 (1)
Bacterial genetics 2 (1)
Bacterial genetics 3 (1)
Normal Flora and Their Pathogenesis (1)
Staphylococcus (1)
Staphylococcus and C. diphtheria (1)
Streptococcus 1 (1)
Streptococcus 2 (1)
Clinical cases: Staph, Strep, MRSA (1)
N. meningitidis and H. influenza (1)
M. tuberculosis (1)
Opportunistic Infections 1 (1)
Opportunistic Infections 2 (1)
Upper Gl Tract Infections 1 (1)
Upper Gl Tract Infections 2 (1)
Immunity to Intracellular and Extracellular Bacteria (1)
Lower Gl Tract Infections 1 (1)
Lower Gl Tract Infections 2 (1)



Anaerobes: Tissue destruction (1)

Anaerobes: Clostridial Diseases (1)

Spirochetes: Lyme Disease, etc. (1)

Zoonoses 1: Anthrax, Plague, etc (1)

Zoonoses 2: Bioterrorism, etc. (1)

Bacteriology lab session: Isolation, Gram Stain, & Microscopy (3 hours wet lab)

Bacteriology lab session: Gram-Positive and Gram-Negative Microbes, Enterics and UTI (3 hours wet
lab)

Bacteriology lab session: Case-Based Unknowns- virtual independent work (2-4 hours)

Antibiotics 1 —7 (7)

MYCOLOGY
Basics of Fungi (1)
Fungal Physiology, Reproduction, and Drugs (1)
Systemic Mycoses (1)
Antifungal Drugs (1)
Mycology Exercise (virtual lab) (2)

PARASITOLOGY
Introduction to Parasites (1)
Protozoa and Protists (1)
AIDS Related Protozoan Infections (1)
Plasmodium and Malaria (1)
Kinetoplastids (1)
Nematodes, Cestodes & Trematodes/Schistosoma (2)
Antiparasitic Drugs (1)





