SVCMC PA PROGRAM

INFECTIOUS DISEASES II

PAC 11 SYLLABUS

Credits: Component of Medicine 1 - 11 credits




Semester: Spring 2007

Course Coordinator: Danielle Kruger, RPA-C

Course Instructor: D. Kruger, D. Podd, S. Leshinsky, RPA-C, V. Politi, MD

COURSE DESCRIPTION

The student will continue to apply concepts of immunology and infectious disease as it pertains to human health and disease, to include multi-system infectious diseases, parasitic and vector-borne diseases, HIV, AIDS and opportunistic infections and infections caused by specific microorganisms. Students will understand the epidemiology, etiology, pathophysiology, clinical manifestations, diagnosis, treatment, complications and prognoses of selected infectious disease states. Emphasis will be placed on endemic and epidemic disease patterns, environmental factors and mechanisms for drug resistance. 

Student will become familiar with the clinical role of the Physician Assistant in the identification, containment and management of infectious diseases, including the use of consultation and referral processes as appropriate. Emphasis will be placed on patient education, including health literacy issues.

COURSE GOALS

Upon completion of this course the first-year Physician Assistant student will be able to:


1. Review the anatomy and physiology of the various components of the immune system.

2. Describe the life cycle of the HIV retroviruses, including enzyme activation.

3. Describe epidemiology, risk factors, transmission and natural history of HIV infection and AIDS.

4. Discuss pathophysiology, management, prognosis and complications of HIV infection and AIDS.

5. Discuss prophylaxis for post-exposure to blood or body fluids.

6. Discuss special considerations for management of HIV in pregnancy. 

7. Identify the common opportunistic infections that occur in immunosuppressed hosts.

8. Understand the role of public health as an organized entity (CDC and DOH) and their function in addressing infectious epidemic outbreaks, including partner notification and confidentiality.

9. Describe the chain of infection in vector-borne infectious diseases.

10. Know the life cycle of the specific parasites covered in this section.

11. Discuss the issues concerning the use and misuse of antimicrobials. 

12. Know the clinical applications of infectious disease principles.

13. Compare and contrast the virulence, pathogenicity and clinical manifestations and approach to common infections caused by prions, viruses, bacteria, mycoplasma, fungi, and parasites.

14. Discuss the diagnostic modalities essential to the identification of infectious diseases.

15. Outline management and pharmacological therapy as applicable to the selected pathogens.

SECTION OUTLINE

1. Introduction to Infectious Disease

2. Clinical Use and Misuse of Antibiotics

3. Vector Borne Illnesses

4. HIV Overview—Historical background

5. HIV Transmission and Prevention

6. HIV Pre-Post Counseling and Testing

7. AIDS, Opportunistic Infections & Dermatological Manifestations

8. Toxic Shock Syndrome and Pertussis 

9. Parasitic Diseases

10. Fungal Diseases

11. Bacterial Diseases 

12. Viral Diseases

INSTRUCTIONAL OBJECTIVES

INTRODUCTION AND GLOBAL INFECTIOUS DISEASE

The first-year Physician Assistant student will be able to:

1. Review the following terms: host, infection, colonization, commensalism, mutualism, parasite, pathogen, pathogenicity, saprophytes, opportunistic and antigen.

2. Classify infectious disease in terms of the following:

a. Epidemiology to include incidence, prevalence, endemic, epidemic and pandemic

b. Portal of entry to include penetration, direct contact, ingestion and inhalation

c. Source to include endogenous and exogenous

d. Disease course: clinical features, incubation, prodrome, acute stage, convalescence, resolution

e. Virulence factors to include toxins, adhesion, evasive and invasive factors

3. Discuss the indications and interpretation of the diagnostic modalities that aid in the identification of infectious diseases to include: clinical manifestations, culture, serology, direct antigen detection and DNA and RNA identification.
4. Outline the indications and classification of therapeutic options for treatment of infectious disease to include: antimicrobials, immunotherapy and surgical debridement.

5. Identify and discuss agents of infectious disease in terms of their structural differences, conditions for survival, reservoirs, transmission, virulence and give examples of the most commonly encountered:

a. Prions

b. Viruses

c. Bacteria

d. Spirochetes

e. Rickettsia

f. Chlamydia

g. Fungi
h. Parasites: protozoa, helminths, arthropods

6. Briefly discuss agents used in bioterrorism with the highest bio-threat level to include: B. anthracis, Yersinia pestis, smallpox, Ebola and Clostridium botulinum toxin.

7. Briefly discuss global infectious disease to include West Nile virus, severe acute respiratory syndrome (SARS), bird-flu and other relevant epidemiological patterns.

CLINICAL USE AND MISUSE OF ANTIBIOTICS

The first-year Physician Assistant student will be able to:

1. Define microbicidal or microbistatic and the concept of resistance in bacteria.

2. List the classifications of antimicrobials based on mechanism of action to include:

a. Bacterial cell wall synthesis inhibitors

b. Alteration in cell wall permeability

c. Protein synthesis inhibitors

d. Inhibitors of nucleic acid synthesis 

e. Anti-metabolites

3. Distinguish between narrow-spectrum and broad-spectrum antibiotics, the rationale for selection of each of these in treating infection and how misuse can lead to medication resistance.

4. Discuss the role of culture and sensitivity in selection of specific antibiotics.

5. List three primary mechanisms of microbial resistance.

6. Differentiate between innate and acquired microbial resistance.

7. Discuss clinician factors that lead to increased and decreased microbial resistance. 

8. Explain factors pertinent to selection of appropriate antimicrobials in terms of type of infection, patient status (age, pregnancy, organ functionality), drug MOA and side effect profile.

9. Select first-line antibiotics for selected common infectious diseases.

10. List which anti-tuberculosis drugs are used as first-line vs. second-line treatment 

11. Discuss antibiotics used in latent tuberculosis vs. active tuberculosis.

12. Identify classes of antibiotics and specific examples, naming their mechanism of action, therapeutic indications and epidemiology of resistance to include:

a. Sulfonamides

b. Penicillin: narrow and extended spectrum, beta-lactamase inhibitors, miscellaneous

c. Cephalosporin – 1st – 4th generation

d. Fluoroquinolones

e. Macrolides

f. Aminoglycoside

g. Anti-mycobacterial agents

h. Others: tetracycline, chloramphenicol, vancomycin, metronidazole, clindamycin

Vector Borne Illnesses

The first-year Physician Assistant student will be able to:

1. Identify the epidemiology, characteristics, compare and contrast the clinical manifestations, course of illness disease-specific transmitting vectors and associated etiological pathogen for each of the following vector-borne illnesses to include:

a. Rocky Mountain Spotted Fever - tick-borne; caused by Rickettsia rickettsii
b. Lyme’s disease - tick-borne; caused by Borrelia burgdorferi
c. Tularemia - tick-borne; caused by Francisella tularensis
d. Cat Scratch Disease - cat scratch or bite; caused by Bartonella henselae
e. Malaria - mosquito-borne; caused by Plasmodium species

2. Identify endemic areas as risk factors of vector-borne disease.

3. Compare clinical manifestations of each of the above vector-borne illnesses to include systemic, cardiac, dermatological, pulmonary, gastrointestinal & neurological symptoms.

4. Describe the pathophysiology of each of the above vector-borne diseases, and how this relates to patient’s course of illness, complications and prognosis.

5. Describe the pathophysiology of malaria relating the life cycle of plasmodium to the cycle of fevers & chills characteristic of this disease.

6. Define the terms recrudescence and relapse and the importance of treating both the liver and red blood cell stages of plasmodium cycles.

7. Discuss the indications and interpretation of the diagnostic modalities that aid in the identification of vector-borne diseases to include:

a. Complete blood cell count

b. Acute phase reactants: ESR, CRP

c. Serum electrolytes

d. Liver and renal function tests

e. Serological markers

f. CSF or lesion gram-stain and culture

g. Giemsa stain

h. Electrocardiogram

i. Urinalysis

j. Radiological tests

8. Outline the indications, contraindications and effectiveness of the specific therapeutic options for each of the vector-borne diseases to include: antibiotics, aspirin, NSAIDs, corticosteroids, anti-malarial agents and supportive care.

9. Describe the patient education to prevent vector-borne diseases.

HIV Overview—historical background, HIV Transmission and Prevention

The first-year Physician Assistant student will be able to:

1. Discuss the historical perspective in this country and worldwide in endemic areas (Sub-sahara Africa, former USSR, India, China, Europe).

2. Discuss the proposed theories concerning the development and emergence of HIV.

3. Summarize epidemiology of HIV in terms of age, gender, ethnicity, geography and exposure factors.

4. Summarize the worldwide and national mortality in this country due to AIDS, specifically those of the highest prevalence regions.

5. Summarize the systematic approval of anti-HIV medications by the FDA and the effects of consumer demands on FDA approval time.

6. Summarize the HIV life cycle etiology, replication and pathogenesis to include:

a. Viral components, strains of HIV (HIV1, HIV2) and corresponding virulence

b. Enzymes utilized by the virus for replication, viral reproduction and CD4 cell destruction

c. Host immune response and progression to AIDS

7. Discuss the role of the CD4 level as a marker for opportunistic infections.

8. Discuss the clinical implications of the establishment of HIV reservoirs.

9. Identify the risk factors for transmission of HIV to include: sexual practices, intravenous drug use, occupational exposure, exposure to blood or blood products and maternal-fetal transmission.

10. Describe the biology of transmission as it relates to:

a. Mucosal environment 

b. Degree of infectivity in seminal and cervicovaginal fluids

c. Degree of infectivity for host resistance to HIV medications and transmissibility

11. Discuss the indication and contraindications for breastfeeding in HIV infection.

12. Outline risk factors of HIV transmission from mother to child and ways to prevent this including: pre-natal medications, avoiding breast-feeding, medication adherence and patient education.

13. Discuss the implications of the transmission of resistant HIV in new infections.

14. Describe the measures taken by the CDC to control the spread of HIV in the 1980s to include: blood bank procedures, FDA approval of 1st HIV screening test, female condom and the HIV-RNA PCR monitoring test, public education and awareness, partner notification and immigration policies.

15. Summarize the clinical utilization of the CD4 and HIV RNA viral load (PCR).

16. Demonstrate the relationship between changes in the HIV viral load and CD4 response and prognosis/progression to AIDS, clinical complications, infectivity and mortality.

17. Summarize the clinical presentation and laboratory work up (imaging studies, CSF, serum analysis, biopsies) and differential diagnoses in symptomatic HIV disease.

18. Differentiate between the ELISA and Western blot antibody detection tests for HIV.

19. Contrast symptomatic HIV disease, in terms of laboratory findings, clinical presentation of acute retroviral syndrome and asymptomatic presentation that is accompanied with severe T-cell depletion.

20. Describe the alterations in immune function that occur in persons with AIDS.

21. Describe patient education issues concerning prevention of HIV transmission in terms of:

a. Behavior modification (early sex education and safer methods, drug use practices)

b. Male and female condom availability

c. Individual level of acceptance of their infectivity 

d. Belief that HIV meds prevent transmission and risk of morbidities and mortality due to AIDS 

e. Lack of HIV screening, role of HIV vaccine and issue surrounding effectiveness

f. Relation of other sexually transmitted diseases and risk of HIV transmission

22. Summarize the utilization (procedures, medication dosing, indications) of post-exposure prophylaxis in health care workers and individuals at risk and controversies.

HIV Pre-Post Counseling and Testing

The first-year Physician Assistant student will be able to:

1. Summarize the goals of HIV testing in terms of patient education and prevention.

2. Describe the role of the Physician Assistant as an HIV pre-post testing counselor as well as an HIV primary health care provider.

3. Discuss issues and controversies around patient confidentiality and partner notification and the role of the health provider & Department of Health in terms of partner notification.

4. State the individuals at highest risk for HIV who would represent a priority in the health care’s health plan for HIV testing—including occupational risks.

5. List the types of HIV screening tests currently available—in terms of time to get results, HIV strains detected, feasibility of testing (blood vs. oral mucosa vs. urine), need for ELISA confirmation, and indications of HIV RNA PCR as a screening test.

6. Discuss issues around HIV screening interpretations when the results are indeterminate—define the “window period” in HIV antibody detection vs. HIV antigen detection.

7. Describe the issues that must be addressed when a patient tests HIV positive—include appropriate referrals such as case management, primary care, infectious disease, partner counseling, reproductive health, mental health services, legal services, STD screening, screening for hepatitis A, B and C, social services (domestic violence prevention, homelessness, unemployment, drug abuse counseling, medical underinsurance).

8. Discuss issues that the medical provider needs to address with their high HIV risk patients who are HIV seronegative—education, prevention, life style modification, harm reduction, quality of life (employment, education, family/friends relations, self esteem).

AIDS, Opportunistic Infections & Dermatological MANIFESTATIONS

The first-year Physician Assistant student will be able to:

1. Summarize the clinical stages of HIV disease according to symptomatology, CD4 count, HIV RNA viral load rate of disease progression.

2. Relate the appearance of opportunistic infections with the CD4 count

3. List opportunistic infections in terms of type: bacterial, fungi, viral, parasitic and system involvement.

4. Identify the epidemiology, characteristics, compare and contrast the clinical manifestations and course of illness of the following opportunistic infectious agents to include:

a. Pneumocystis carinii

b. Toxoplasmosis, 

c. Mycobacterium (TB and MAC)

d. Kaposi sarcoma, Lymphoma

e. Cryptosporidium

f. Coccidiomycosis, Histoplasmosis

g. Candidiasis

h. Cryptococcus, Cytomegalovirus

i. Herpes simplex and Zoster

j. HIV-encephalopathy

k. Human Papilloma Virus (HPV)

l. HIV-wasting syndrome

5. Identify and describe the diseases characterized as “AIDS-indicator diseases”.

6. Discuss the issue concerning HIV and TB co-morbidity in terms of mortality and transmissibility of multiple drug resistant TB.

7. Relate the type of opportunistic infection to its prophylactic therapy—discuss prophylactic discontinuation in the management of HIV disease.

8. Describe the diagnostic evaluation and recommended treatment options for each of the above opportunistic infections.

9. List the risk factors for the common dermatological complications of HIV disease & identify their corresponding treatment recommendations.

TOXIC SHOCK SYNDROME AND PERTUSSIS

The first-year Physician Assistant student will be able to:

1. Identify the epidemiology, incubation period, risk factors, etiology, characteristics and clinical manifestations of toxic shock syndrome and pertussis.

2. Describe the pathophysiology of pertussis to include cytotoxins and antigens that allow evasion of host defenses.

3. Compare and contrast the clinical manifestations of toxic shock syndrome caused by Staphylococcus aureus vs. Group A streptococcus.

4. Identify the stages of disease in pertussis to include catarrhal, paroxysmal and convalescent stage.

5. Compare and contrast the clinical manifestations of pertussis in adults vs. children.

6. Discuss the indications and interpretation of the diagnostic modalities that aid in the identification of toxic shock syndrome and pertussis to include:

a. Complete blood cell count

b. Serum chemistries

c. Liver enzymes

d. Throat culture
e. Polymerase chain reaction
f. Coagulation profile
g. Direct fluorescent antibody testing
h. Blood cultures
i. CSF cultures

7. Outline the indications, contraindications and effectiveness of the specific therapeutic options for toxic shock syndrome and pertussis to include: antibiotics, incision and drainage, IV fluids, dialysis, immunoglobulin therapy and supportive care.
8. Discuss the disease course, prognosis and complications for each of the above diseases.

9. Compare and contrast the forms of pertussis vaccination to include whole cell vaccine and acellular pertussis vaccine.

PARASITIC DISEASES

The first-year Physician Assistant student will be able to:

1. Describe the characteristics of the two categories of parasites to include protozoa and helminths.

2. Identify the risk factors for acquisition of parasitic diseases to include:

a. Age and co-morbid medical conditions, immunosuppression

b. Low socioeconomic status, poor sanitation, crowding, international travel

3. Identify the epidemiology, etiology, characteristics and compare and contrast the clinical manifestations of each of the following parasitic etiologies and their specific diseases to include:
a. Amebiasis: Naegleria, Acanthamoeba
b. Protozoa: Giardia, Cryptosporidium, Balantidium, Trichomonas

c. Helminths: Ascariasis, hookworms, Strongyloides, Trichinella, Enterobias, Trichuris, Schistosoma, Clonorchis, Fasciola, Paragonimus, tapeworms

d. Hemoflagellates: Trypanosoma, Leishmania

4. Describe the life cycle of the hookworm from route of entry and course through human body systems.

5. Describe etiology and pathogenesis of amebiasis including the trophozite & cyst stage.

6. Contrast the clinical manifestations of acute vs. chronic hookworm infection.

7. Discuss the indications and interpretation of the diagnostic modalities that aid in the identification of parasitic diseases to include:

a. Complete blood count with differential

b. Stool examination: ova and parasites

c. CT scan of the abdomen

d. Chest or abdominal x-ray

e. Iron studies

f. Serology testing, ELISA

g. Wet mount

h. Muscle biopsy

i. Scotch tape test

j. Sputum examination

8. Outline the indications, contraindications and effectiveness of the specific therapeutic options for parasitic diseases to include: 

a. Antifungal agents

b. Antibiotics

c. Anti-parasitic agents 

d. Iron replacement

e. Corticosteroids

9. Provide patient education for prevention of parasitic diseases to include:

a. Improved hygiene

b. Boiling or treating water supplies, avoiding contact with contaminated food or water

c. Avoiding skin contact with soil

10. Discuss complications of metastatic spread of amoeba in terms of involvement of any organ or system, liver abscess, lung involvement and skin lesions.

FUNGAL DISEASES

The first-year Physician Assistant student will be able to:

1. Discuss the classifications of fungus to include yeasts, molds and dimorphic fungi.

2. Compare and contrast superficial cutaneous, subcutaneous and deep mycoses.

3. Describe the immune processes that combat fungal diseases.

4. Briefly describe the epidemiology, risk factors and transmission and compare and contrast the clinical manifestations of each of the following fungal infectious diseases to include:

a. Candidal infections of the skin, mucus membranes, GI tract, genitourinary tract, blood & heart

b. Aspergillosis

c. Histoplasmosis

d. Cryptococcosis

e. Blastomycosis

f. Coccidiomycosis

g. Pneumocystosis

5. List the risk factors associated with developing local and systemic fungal infections.

6. Discuss the indications and interpretation of the direct and indirect diagnostic modalities that aid in the identification of fungal infectious diseases to include:

a. Complete blood cell count

b. KOH preparation

c. Blood, sputum or tissue culture

d. Tissue biopsy

e. CT scan of the abdomen

f. Echocardiogram

g. Bone marrow cultures

h. Chest x-ray

i. Bronchoscopy

j. Giemsa stain

k. Serological testing

l. Lumbar puncture with CSF analysis

7. Outline the indications, contraindications and effectiveness of the specific therapeutic options for fungal diseases to include: topical and systemic antifungals, corticosteroids and surgical intervention.

8. Discuss the disease course, prognosis and complications of each of the above fungal diseases.

9. Compare and contrast the clinical manifestations and treatment of the above fungal infectious diseases in immunocompromised vs. immunocompetent hosts.

10. Outline recommendations for prophylactic therapy for the above fungal infectious diseases, to include antifungal agents and chemoprophylaxis.

BACTERIAL DISEASES

The first-year Physician Assistant student will be able to:
1. Discuss the classification of bacteria to include gram-stain appearance and shape.

2. Briefly describe the epidemiology, risk factors and transmission and compare and contrast the clinical manifestations of specific diseases caused by of each of the following classes of bacteria to include:

a. Gram positive cocci: Staphylococcus aureus, Staphylococcus epidermidis, group A beta-hemolytic streptococcus, Group B streptococcus, Streptococcus pneumoniae, alpha-hemolytic streptococcus, Enterococcus faecalis
b. Gram negative cocci: Neisseria gonorrhea and meningitidis, Moraxella catarrhalis
c. Gram positive rods: Corynebacterium diphtheriae, Listeria monocytogenes, Clostridium tetani, Clostridium botulinum, Clostridium perfringens, Bacillus anthracis
d. Gram negative rods: Salmonella species, Shigella dysenteriae, Escherichia coli and other enterobacteria, Pseudomonas aeruginosa, Legionella pneumophilia, Vibrio cholerae, Haemophilus influenzae, Bordetella pertussis, Brucella, Klebsiella pneumoniae, Proteus, Vibrio parahaemolyticus, Campylobacter jejuni, Helicobacter pylori, Pasteurella multocida, 
e. Spirochetes: Treponema pallidum
f. Other: Ehrlichia, Coxiella burnetii, Chlamydia species
3. Identify risk factors for acquiring each of the above bacterial infections.

4. Discuss the indications and interpretation of the direct and indirect diagnostic modalities that aid in the identification of bacterial infectious diseases to include:

a. Complete blood count with differential

b. Serum chemistry

c. Sputum culture

d. Blood culture

e. Stool examination and culture

f. Skin or tissue culture

g. Culture of discharge

h. Antibody serology

i. Electrocardiogram

j. Radiographs

k. Urine antigen

l. Dark field microscopy

5. Outline the indications, contraindications and effectiveness of the specific therapeutic options for bacterial diseases to include: topical and systemic antibiotics, antipyretics, antitoxin, immunoglobulin or vaccination, corticosteroids, surgical intervention and supportive care.

6. Define the availability of post-exposure prophylaxis for each of the above bacteria.
7. Discuss the disease course, prognosis and complications of each of the above bacterial diseases.

VIRAL DISEASES

The first-year Physician Assistant student will be able to:

1. Discuss the history of medical identification of viruses, their characteristics and classification.

2. Describe the lysogenic cycle of the virus.

3. Briefly describe the epidemiology, risk factors and transmission and compare and contrast the clinical manifestations of each of the following viruses:

a. Human Papillomavirus

b. Herpes Simplex Virus Type 1 

c. Herpes Simplex Virus Type 2

d. Varicella Zoster Virus

e. Epstein-Barr Virus

f. Measles, Mumps and Rubella viruses

g. Cytomegalovirus

h. Human Herpes Virus 6, 7

i. HHV 8 (Kaposi sarcoma)

j. Rabies virus

k. Arbovirus: West Nile virus

l. Ebola virus, hemorrhagic viruses

m. Respiratory viruses: influenza, SARS, coronavirus, respiratory syncytial virus, adenovirus, parainfluenza virus, rhinovirus

n. GI viruses: poliovirus, echovirus, coxsackie virus, rotavirus, Norwalk virus, hepatitis viruses

2. Discuss the indications and interpretation of the direct and indirect diagnostic modalities that aid in the identification of viral infectious diseases to include:

a. Viral culture

b. Polymerase chain reaction

c. Direct fluorescent antibody

d. ELISA or Western blot test

e. Serum antibody titers

f. Monospot test

3. Outline the indications, contraindications and effectiveness of the specific therapeutic options for viral infectious diseases to include: topical, oral or IV antiviral therapy, antiretroviral therapy, chemotherapy and supportive care.

4. Identify the vectors of rabies and West Nile virus infection.
5. Discuss the complications which may arise from specific viral infectious diseases to include: encephalitis, hepatitis, malignancy
6. Outline recommendations for prophylactic therapy for the above viral infectious diseases, to include available passive and active vaccinations, and chemoprophylaxis.
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3. Braunwald, E. Harrison’s Principles of Internal Medicine. 15th edition. McGraw-Hill, 2005.

4. Feldman, M. Behavioral Medicine in Primary Care. Lange, McGraw-Hill, 2005.

5. Guyton, AC.  Textbook of Medical Physiology. 11th edition. W.B. Saunders Company, 2005.

6. Katzung, B. Basic and Clinical Pharmacology. 10th edition. McGraw-Hill, 2005.

7. Moore, KL and Dalley AF. Clinically Oriented Anatomy. 5th edition. LWW, 2005.

8. Novelline, R. Squire’s Fundamentals of Radiology. 6th ed. Harvard University Press, 2004.
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EVALUATION CRITERIA:

The course grade for this section will be based on one end-of-course examination.

This examination is worth 10% of the entire PAC 11 Medicine course.

For information regarding grades, attendance, testing procedure and policy, make-up examinations and remediation please see the student handbook.
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