	Course Number:
	CLLS 213
	Page 2



Springfield Technical Community College

ACADEMIC AFFAIRS

	Course Number:
	CLLS 213
	Department:
	Clinical Lab Science

	Course Title:
	Medical Microbiology 1
	Semester:
	Spring
	Year:
	2013


Competencies/Objectives

	Competencies
	Course Objectives

	SECTION 1

1. Student will apply all safety protocols, universal precautions when practicing laboratory skills. (Re: CLLS 103)

2. Student will possess an understanding of the scope of the field of Microbiology.

3. Student will discuss the classification and taxonomy of microorganisms.

4. Student will discuss the structure and reproductive process of the bacterial cell. 

5. Student will describe differences between normal and pathogenic                             bacteria and discuss the aspects of infection transmission and epidemiology.

6. Student will discuss specimen processing including staining, culture techniques, media selection, and proper environments for incubation.
                Routine workup

· Gross examination

· Culture

· Smear – detail in section 2

· Chemical testing – detail in section 3
· Antimicrobial sensitivity testing – detail in section 2

SECTION 2
1.  Student will describe microscopic techniques used in the identification process for bacteria

2.  Students will list the primary media and broths used in the microbiology lab, and be able to discuss ingredients used as well as the function of the media

3.  Students will discuss the various types of nutritional and environmental needs of bacteria.

4.   Student will possess knowledge of Antimicrobial Susceptibility Testing procedures including:

a.  Bacterial resistance

b.  Methods for testing

c.  Macro and micro broth susceptibility tests

d.  Kirby-Bauer disk diffusion tests

SECTION 3
1. Student will possess knowledge of  the proper techniques for identification of Staphylocci, Streptococci, and related species.

2. Knowledge of Staphylococci, Streptococci and Related Organisms in terms of disease states caused and appropriate specimens for recovery. 
SECTION 4
1. Knowledge of Biochemical testing for the family Enterobacteriaceae
2.  .    Student will possess knowledge of clinically significant Gram Negative Bacilli that are not in the Enterobacteriaceae family.

· Pathogenic species and Gram morphology

· Disease states and symptoms

· Pathogenicity and virulence factors

· Proper techniques for identification.

SECTION 5
1. Student will possess knowledge of clinically significant Gram negative rods that are not included in the Enterobacteriacea family
2. Student will possess knowledge of clinically significant Hemophilus and Pasturella Genera and proper techniques for identification.

3. Student will possess knowledge of clinically significant Neisseria Genus and proper techniques for identification.

SECTION 6

1.  Student will possess knowledge of clinically significant Gram Positive
     Bacillus and proper techniques for identification.

· Bacillus

· Listeria

· Corynebacterium

· Erysipelothrix

· Lactobacillus

· Gardnerella

· Nocardia

· Streptomyces

· Rhodococcus

2.  Student will possess knowledge of clinically significant Anaerobic bacteria and proper techniques for identification
SECTION 7
1.  Student will possess knowledge of clinically significant Acid Fast bacteria and proper techniques for identification

2.  Student will list the organisms that require special media and testing and describe the disease states they cause
· Bordetella species
· Francisella species 
· Legionella species

3.  When biochemical testing fails to identify an organism, the student will consider the presence of a rare organism as the causative agent including:
· Achromobacter

· Chryseobacterium

· Alcaligenes

· Bordetella non-pertussis
4. Student will analyze Case Studies, Flow Charts and Organisms Identification by body sites
SECTION 8
1. Student will adhere to all affective behavioral objectives.


	· Practice all safety protocols and apply universal precautions when performing laboratory skills in the student laboratory.

· Discuss the levels of biosafety in relation to organisms and safety cabinets

· Explain the difference between sterilization and disinfection and list methods for each
· Identify the contributions made by Leeuwenhoek, Pasteur, Koch, Lister, Ehrlich, Jenner, and Fleming, to modern diagnostic microbiology.

· Summarize Koch’s postulates.

· Describe the role of the microbiologist both to the patient and to the healthcare system

· Discuss and define taxonomy, speciation, and nomenclature
· Demonstrate the ability to write the name of an organism

· Determine the level of taxonomy used daily in the microbiology lab

· Describe Bergey’s manual and what information it gives us.
· Differentiate prokaryotic and eukaryotic cells

· Describe bacterial cell structures and discuss the difference in structure between gram positive and gram negative bacteria

· Describe bacterial cell replication including the following:
· Binary fission, plasmids, transformation, transduction, and conjugation

· Describe shape and arrangement of bacterial cells.

· Describe what happens in terms of bacterial growth during the lag, log, stationary, and decline phases of growth

· Define infectious disease, pathogenic and normal flora.

· Discuss different types of infections; nosocomial, zoonosis, opportunistic
· Define infection vocabulary such as virulence, pathogenicity, colonization 

· List methods of transmission of infection (ex. Fomites and vectors, direct, indirect, etc…)
· List sterile sites in the body and be able to determine which areas will have normal flora

· Define the term “nosocomial” and describe some common infections

· List the functions of an infection control committee/plan

· Discuss pre-analytical factors that influence the detection and recovery of microbial pathogens from specimens.

· Select the most appropriate container/collection device for a given specimen type, citing the advantages and disadvantages of each one.

· Recommend the specimen of choice for a given type of infection.

· Explain the proper specimen collection procedure and handling protocol for a given specimen type submitted to the clinical microbiology laboratory.

· Assess the sample quality for a given specimen type according to the testing to be performed.

· Advise non-laboratorians on specimen collection practices 

· Discuss the importance of proper specimen collection (ex. During the acute phase, to lab in 30 minutes, etc…) 

· Define methods of media inoculation.(streak for isolation and/or quantitation
· Define microscopy terminology such as; contrast, resolution, total magnification
· Define and give an example of use for the following types of microscopy; darkfield, phase contrast, fluorescence, and electron

· List the four reagents in the Gram stain and describe their function

· Interpret Gram stains as; Gram positive, negative, cocci. Rods, staphylo, strepto, diplo, etc…

· Describe the BAP, MAC, and CHOC plates in relation to selective, differential, supportive, and for which organisms

· Name the inhibitory and/or differential agents in each media

· Describe the three types of hemolysis determined on the BAP

· Describe growth in broths in terms of; aerobic, anaerobic, streaks, or puff balls

· Identify various types of media selection -- proper type for specific bacterial growth.

· Determine the appropriate environmental and nutritional needs for organisms that are; fastidious, capnophilic, obligate aerobes and anaerobes, facultative anaerobes, etc..

· Define antibiotic, antimicrobial, bacteriocidal, bacteriostatic, intrinsic resistance, acquired resistance, MIC, and therapeutic index.

· Describe modes of action of the antibiotic groupsand be able to list one antimicrobial in each group (ex. Protein synthesis- Tetracylines)
· Name the most common broth used in testing and the MacFarland dilution to which it must be compared

· Define peak and trough and drug assay terms.

· Describe broth and agar dilution methods of susceptibility testing

· Describe the Kirby Bauer susceptibility test.

· Interpret zone sizes as Susceptible, Resistant, and Intermediate

· Describe the special testing techniques for the D test and Breakpoint agar testing and the organisms they are used for

· Identify the microscopic characteristics of the genera and related organisms.

· Identify the pivotal test used to differentiate Staphylococci and Streptococci

· Name the reagent(s) used in the biochemical tests; Catalase, Coagulase, Oxidase, PYR, Bile esculin, hippurate, CAMP, “A” and “P” discs
· Determine which tests can differentiate significant organisms

· List the major pathogens in this group

· Describe the disease states that are caused by this group of organisms

· Explain how these organisms cause disease.

· Determine the body site affected by the disease states and the corresponding appropriate specimen to collect

· Be able to synthesize all information (specimen, symptoms, Gram stain, biochemical testing) to diagnose patient in a case study

· List the five (5) general Biochemical characteristics of all Enterobacteriaceae 

· State the principle of the following tests (what you are testing for) Oxidase, indole, urease, PYR, MRVP, citrate, nitrate, TSI sugars, lysine, ornithine, arginine, ONPG,  and motility
· List the reagents used in all testing
· Describe the appearance of a positive and negative result for all tests
· List the ingredients in the TSI slants and interpret the results in terms of K/A, A/A, K/K, H2S and gas

· List the major pathogens in this group

· Describe the disease states that are caused by this group of organisms

· Explain how these organisms cause disease.

· Determine the body site affected by the disease states and the corresponding appropriate specimen to collect

· Be able to synthesize all information (specimen, symptoms, Gram stain, biochemical testing) to diagnose patient in a case study

· List the biochemical characteristics of Stenotrophomonas, Acinetobacter, Pseudomonas, Burkholderia, Vibrio, and Aeromonas species in regards to oxidase, glucose, and growth on MAC:
· Compare this group of gram negative bacilli with previously studied gram negative bacilli.
· Describe any biochemical testing and/or colonial morphology to speciate
· Describe the pathogenicity of each organism including disease  states and virulence factors present             
· Describe the Gram morphology of Campylobacter and Helicobacter species.

· List special media and environmental conditions to cultivate these
organisms
· Describe common disease states associated with Campylobacter and Helicobacter species and the appropriate specimens to diagnose
· Describe any biochemical testing and/or colonial morphology to
speciate
· Describe the Brucella species in relation to animal hosts.
· List special media and environmental conditions to cultivate these 

organisms- 
· Describe the disease states and biological safety classification of the Brucella genus
· List the organisms that comprise the HACEK group
· List the primary pathogens in the Haemophilus and Pasturella genera and the diseases they cause
· Describe the Gram reaction of this genus, including unique Gram morphology by species 

· Describe the biochemical testing unique to this group of organisms 
· Describe the X and V factors needed for some Haemophiludis organisms to grow, and describe the different methods used to test for them in the laboratory.
· Name the primary pathogens and list diseases caused by Neisseria 

· Describe the Gram stain morphology of the Neisseria and Moraxella genera

· Identify positive and negative test to diagnose this genus.

· Name any selective and/or differential media that supports the growth of and helps to diagnose this group of organisms

· List the organisms within this group that are clinically significant and identify the diseases caused by them.
· Describe the unique characteristics of each genus in relation to spore formation, branching, and Catalase reaction
· Identify how to culture the different genera in this group for identification. 
· Demonstrate how to microscopically identify these organisms. 
· Compare these gram positive organisms with previously studied gram positive organisms.

· List the biochemical and morphological testing used for each group of organisms including; CAMP, H2S,Clue cells, acid fast stain, casein, xanthine, tyrosine, motility, and hemolysis  
· Describe growing environment needed for anaerobes and how it is created in the lab
· List the organisms within this group that are clinically significant and identify the diseases caused by them.

· Describe the aerotolerance test and interpret results
· List the primary media for anaerobes and describe the function of each plate and broth

· Describe the Gram morphology of the common pathogenic anaerobes. 

· Describe any unique colonial morphology of anaerobes.

· List the three antibiotics that are used to classify anaerobic non-spore-forming Gram negative rods

· List the pathogenic species of Clostridium, the disease states they cause, toxins formed, and the placement of the spores within the rod.

· Describe biochemical testing used to differentiate the anaerobic species.
· List the five general characteristics of the Mycobacterium genus
· Be able to list media needed for growth (ex. L J –Lowenstein Jensen or Middlebrook 7 H 10)
· List the criteria by which Runyon Classifications are made
· Define: Photochromogen , Scotochromogen 
· List the staining methods used, the stains involved, and determine whether they are cold or heated procedures.

· Interpret the Kinyoun stain as positive or negative
· Describe the disease states caused by the Mycobacterium species and determine how the disease is transmitted.

· Describe the common biochemical testing used to identify Mycobacteria in the lab.
· Describe the PPD skin test and its interpretation and follow-up indications
· Describe the disease states caused by this group of organisms 

· Describe the special media that is used for this group. 

· Discuss the present day implications of Tularemia in regards to biosafety level and laboratory personnel

· Describe unique Gram stain morphology 

· Describe the rare bacteria in terms of its oxidase and glucose use, its growth on MacConkey media, and its number of flagella and placement
· Describe the type of patients in which we find these organisms as infectious agents
· Discuss the types of samples commonly collected to determine if an infection is present in the :
· Urine, upper respiratory tract, lower respiratory tract, vaginal/genital tract, stool, wound, blood culture, or other body fluid
· List at least three (3) normal flora organisms present for the body site sampled. (if present)
· List at least three (3) pathogens that can cause an infection in the body site sampled

· Review all organisms studied, biochemical and cultural characteristics used for identification.

· Follow flow charts in a linear fashion for identification of organisms.

· Read and analyze case studies related to microbiology.

· Uncover answers to case study questions.

· In group format, discuss the case study topic and the impact on laboratory testing and/or interpretation

1. Safety

a. Comply with all established laboratory safety regulations including:

i. Standard precautions including PPE use and handwashing.

ii. Practice proper handling and disposal of biohazardous materials.

iii. Proper handling and disposal of sharps.

iv. Exercise proper safety practices when using all laboratory equipment, reagents and chemicals.

b. Comply with established departmental dress code. 

2. Work Practices and Organization

a. Adhere to department attendance policies by arrive to lecture/ laboratory at the expected time, as denoted in the course syllabus.

b. Follow all written instructions. 

c. Actively listen to verbal instructions.

d. Ask quality questions (clarifying, analytical and related to task).

e. Submit neat, legible, organized and complete assignments.

f. Demonstrate effective time management and complete all tasks within the assignment time frame.

g. Keep all laboratory work areas neat, clean and in order.

h. Properly care for and use all laboratory equipment.

i. Achieve competency and independence in performance of all demonstrated lab skills.

3.  Cooperation and Teamwork

a. Actively participate in class activities and discussions by:

i. Effectively communicating with class members. 

ii. Showing respect and consideration for other students and instructors.

iii. Willing to share ideas and equally contribute to assigned tasks.

b. In laboratory sessions:

i. Share resources and equipment.

ii. Work cooperatively by adjusting work style and speed. 

iii. Discuss equitable task allocation and organization prior to performing.

4. Ethics and Professionalism

a. Respond maturely to constructive criticism and instruction and make appropriate modifications.
b. Seek advice when necessary, admitting limitations when appropriate.

c. Recognize and admitting errors.

d. Maintain patient confidentiality according to HIPPA regulations.

e. Communicate using appropriate terminology and professional procedures.
f. Display calm demeanor in all circumstances and maintain work quality under stress.



