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COURSE NUMBER: MLT 2260	COURSE TITLE: Clinical Microbiology Lecture

INSTRUCTOR:	CONTACT:
CREDITS: 3	CLASS/CONTACT HOURS PER WEEK: 6-7

PREREQUISITES: Completion of the following courses with a “C” or better – MLT 1100, MLT 1112, MLT 1113, HIMT 1274, MULT 1916, and BIO 2215.

COREQUISITE: MLT 2261, Clinical Microbiology Laboratory

DESCRIPTION OF COURSE
This course presents an introduction to the theoretical study of laboratory identification and correlation of microbial agents associated with disease in man. Techniques utilized to isolate, identify, and evaluate the presence of clinically significant microorganisms will be presented. The course also includes an introduction to the study of medical mycology, parasitology, and virology.

COURSE STUDENT LEARNING OUTCOMES
1. Differentiate the various specimen collection and processing procedures used to recover microorganisms.
2. Distinguish between suitable and non-suitable specimens for microbiology testing.
3. Differentiate media and atmospheric conditions necessary to isolate the various pathogens.
4. Interpret gram stains of culture and direct smears with accuracy.
5. Interpret biochemical test results necessary for the identification of microorganisms.
6. Correlate microorganisms with their expected susceptibility patterns.
7. Correlate relevant information such as clinical conditions and history, pathogenicity, geographic region, growth characteristics, biochemical test results, and staining characteristics to identify various pathogens: aerobic bacteria, anaerobic bacteria, parasites, fungi, and viruses.
8. Discuss the basic principle of the various microbiology procedures.
9. Propose how to ensure quality in the microbiology laboratory.
10. Assess quality control results used in the microbiology laboratory.
11. Relate the role of the laboratory when bioterrorism is suspected.
PROGRAM OUTCOMES
· Demonstrate proficiency in the areas of pre-analytical, analytical, and post-analytical processes in all disciplines of the clinical laboratory.
· Demonstrate the theoretical knowledge needed to assure accuracy and validity of test results by clinical correlation and quality control performance.
· Meet requirement to take a national certifying examination for Medical Laboratory Technicians.

OUTCOMES BASED ASSESSMENT OF STUDENT LEARNING
For this course, students are expected to demonstrate the skills associated with the Institutional Learning Goals
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(ILG) identified below:
· ILG #1 Critical Thinking
· ILG #4 Scientific Literacy
· ILG #5 Technological Competence

In class students are assessed on their achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college.

COURSE MATERIALS REQUIRED
Access to a computer with a webcam and a reliable internet connection is required to participate in this course. A basic or scientific (non-programmable) calculator is also required.
TEXTBOOK(S), MANUALS, REFERENCES, AND OTHER READINGS
· Textbook: Tille P. Bailey & Scott’s Diagnostic Bacteriology.
· MLT 2260 Study Guide
GENERAL INSTRUCTIONAL METHODS
· Recorded instructor presentations
· Reading assignments

STANDARDS AND METHODS FOR EVALUATION
· Unit assignments
· Quizzes
· Discussion
· Final Exam

GRADING SCALE
A total of 225 points (minimum 75%) or more are required for satisfactory completion of this course. Poor performance due to not completing work on time, or not making proper arrangements for missed work, will not fall under the allowance for make-up work or receiving an Incomplete.
The final course grade is determined using the following point scale: 279-300 = A
255-278 = B
225-254 = C
210-224 = D
< 210 = E
ATTENDANCE POLICY
Attendance in this course is mandatory! If a student misses more than 20% of the graded assessments in this course, they will be considered to be in “non-attendance” when documenting participation for financial aid reporting and will receive a failing grade for the courses. Graded assessments consist of assignments, discussions, projects, quizzes, and exams.

Students are responsible for keeping up with the class schedule as personal responsibility and self-motivation
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are essential to a successful career in the health care field.

COLLEGE SYLLABUS STATEMENTS
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”.
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UNITS OF INSTRUCTION

	
	UNIT OF
INSTRUCTIO N
	LEARNING OBJECTIVES/GOALS
	ASSESSMENT METHODS
	ASSIGNMENTS
	ASSIGNMENT DUE DATE

	Weeks 1 - 2
	Unit 1
	-Explain the criteria used for classification of bacteria.
-Define scientific nomenclature.
-Distinguish prokaryotic and eukaryotic cells.
-Describe the morphology of prokaryotic cells.
-Describe the general features of the bacterial cell: basic shapes, external structures, internal structures, reproduction, and nutrition.
-Differentiate the portals of entry by which a microbe may gain access to a host.
-Describe the factors that contribute to the invasion of pathogens.
-Compare exotoxins and endotoxins.
-Distinguish the modes of transmission of infectious diseases.
-Discuss the line of host defense against organisms.
-Discuss the sources and control of nosocomial infections.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Weeks 1 - 2
	Unit 2
	-Distinguish between culture and direct smears.
-Explain the importance of culture and direct smears.
-Discuss the importance of aseptic techniques in the preparation of smears.
-Explain the theory of the Gram stain to include sources of error.
-Describe the color, shape, and cellular arrangement of Gram positive and Gram-negative organisms.
-Describe the appearance of nonbacterial elements found on direct smears.
-Explain the procedure for quantitating bacteria and nonbacterial elements.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	Weeks 1 - 2
	Unit 3
	-Discuss the bacterial growth curve and explain what occurs in each phase.
-Describe how the culture requirements of microorganisms are met in the microbiology laboratory:
· atmosphere
· temperature
· osmotic pressure & pH
· nutrients
-Classify organisms according to the temperature and atmosphere requirements.
-Describe the following factors where applicable for all media:
· use
· type of media
· indicators
· inhibitors and what is inhibited
· appearance of fermenters and nonfermenters
· supplements
· storage
-Explain the steps in the inoculation of culture plates to produce isolated colonies.
-Compare and contrast the following methods to diagnose infectious diseases such as
· microscopy
· culture
· molecular
· immunochemical
· serologic
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Weeks 1 - 2
	Unit 4
	-Explain the principle of the steam autoclave to include listing requirements necessary to achieve complete sterilization.
-Briefly explain the principles and uses of the chemical and physical agents used for sterilization.
-Explain quality control methods used to monitor the efficiency of the steam autoclave.
-Explain the manner in which microbial growth is affected by the type of microbe, the physiological state of the microbe and the
	Varies by instructor
	Varies by instructor
	Varies by instructor



	
	
	environmental conditions.
	
	
	

	Weeks 1 - 2
	Unit 5
	-Describe and/or recognize the Gram stain, colony morphology and growth requirements of the Micrococcaceae family.
-Explain the principle of the catalase and coagulase tests.
-Differentiate Staphylococcus species from Micrococcus species.
-Compare coagulase negative Staphylococcus species from one another with regard to identification procedures, susceptibility patterns, and associated clinical conditions.
-Distinguish Staphylococcus aureus with regard to associated clinical conditions, toxins produced, virulence factors, susceptibility patterns, laboratory tests, and treatment.
-Differentiate Micrococcaceae from other gram-positive cocci.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Weeks 2 - 3
	Unit 6
	-Describe the Gram stain characteristics of the Streptococcaceae family.
-Differentiate the discussed members of the Streptococcaceae family with regard to colony morphology, growth characteristics, biochemical reactions, and clinical significance.
-State the principle and purpose of the following tests:
· CAMP
· Bacitracin
· Optochin
· Bile solubility
· PYR
· 6.5% NaCl
· BEA
· Na Hippurate
- Compare the Brown and Lancefield classifications of streptococci.
-Differentiate the major serologic techniques utilized to identify streptococci from cultures and body fluids.
-Describe characteristic susceptibility patterns of the Streptococcaceae family.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Weeks 2 - 3
	Unit 7
	-Differentiate the characteristics of the common members of the Enterobacteriaceae family with regard to:
· Gram Stain
	Varies by instructor
	Varies by instructor
	Varies by instructor



	
	
	· Growth characteristics
· Colony morphology
· Utilization of carbohydrates
· Biochemical reactions
· Virulence factors/toxins
· Habitat
· Pathogenesis
· Susceptibility patterns
· Clinical significance
-Explain the principle of the following biochemicals used in the identification of Enterobacteriaceae:
· Cytochrome oxidase
· TSI
· Citrate
· MIO
· LDC
· PD
· ONPG
· MR-VP
· Urea
· Nitrate Reduction
· DNASE
· Spot indole
-Describe antigenic properties and available serological tests for Escherichia, Shigella, and Salmonella species.
-Compare rapid and automated methods available to identify members of the Enterobacteriaceae family.
	
	
	



	Weeks 3 - 4
	Units 8
	-List the general characteristics of the non-fermenting group.
-Recognize characteristics that indicate a potential non-fermenter.
-Describe primary characteristics that are commonly used to differentiate non-fermenters.
-Explain the principle of the Flo, Tech, and O-F media.
-Differentiate non-fermenting organisms by their:
· habitat
· pathogenesis
· growth requirements
· utilization of glucose
· motility
· colony morphology
· oxidase
· odor
· pigment
· biochemical characteristics
· susceptibility pattern
· clinical significance
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Weeks 3 - 4
	Unit 9
	-List characteristics that the Vibrionaceae have in common with the family Enterobacteriaceae.
-Describe the micromorphology and colonial morphology of the Vibrionaceae and Campylobacter.
-Differentiate the Vibrionaceae family from the Enterobacteriaceae family.
-Compare the selective plate media, enrichment broth media, atmospheric conditions, and laboratory techniques used to isolate and identify Vibrio, Campylobacter, Aeromonas, and Helicobacter species.
-Differentiate the epidemiology, pathogenesis, clinical
significance, and treatment of Vibrio, Aeromonas, Campylobacter, and Helicobacter species.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	Weeks 3 - 4
	Unit 10
	-Differentiate the modes of transmission and possible prevention (if applicable) of each of the organisms included in this unit.
-Compare the appropriate specimen collection, conditions for growth, culture media used, microscopic and macroscopic characteristics, habitat, pathogenesis, clinical significance, and laboratory methods used to identify the organisms in this unit.
-Discuss susceptibility patterns (where applicable) of the organisms in this unit.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Weeks 4 - 5
	Unit 11
	-Differentiate the characteristic growth and media requirements, and microscopic and colonial morphology of Bacillus, Corynebacterium, Nocardia, Listeria, Lactobacillus, Erysipelothrix, and Arcanobacterium species.
-Compare the habitat, mode of infection, specimen collection, isolation techniques, and clinical significance of the organisms in this unit.
-Interpret Gram stain, esculin hydrolysis, catalase and motility preparations to presumptively identify Listeria, Corynebacterium species, Bacillus species and Lactobacillus.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Weeks 4 – 5
	Unit 12
	-Describe general characteristics of the Neisseria genus with regard to: growth requirements, colonial morphology, micromorphology, and oxidase reaction.
-Differentiate epidemiology, pathogenic properties, growth characteristics, and methods of testing for Neisseria gonorrhoeae, Neisseria meningitidis, and Moraxella catarrhalis.
-Differentiate Neisseria species using results of carbohydrate utilization.
-Describe specimen collection and transport procedures for optimal recovery and isolation of Neisseria gonorrhoeae.
-Describe special cultural requirements and selective media necessary for the isolation of pathogenic Neisseria species in the laboratory.
-Discuss immunological and nonculture methods available to detect and/or confirm the presence of pathogenic Neisseria species.
-Correlate the results of beta-lactamase testing on Neisseria
gonorrhoeae isolates with treatment options.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	
	
	-Identify the major cause of non-gonococcal urethritis.
-Discuss the usefulness of the direct smear in the diagnosis of gonorrhea in men and women.
	
	
	

	Weeks 4 – 5
	Unit 13
	-Explain the rationale behind the performance of antimicrobial susceptibility testing.
-Compare the principles of Kirby-Bauer, Minimal Inhibitory Concentration (MIC), and Beta-lactamase.
-Discuss the following variables that must be controlled when performing disk susceptibility tests:
· Media
· Inoculum
· Reading
· Antibiotic disks
· Incubation
· Interpretation
· Detection of MRSA
· Cation concentration
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Weeks 5 – 6
	Unit 14
	-Describe safe practices related to specimen collection, transport, and processing.
-Explain the proper collection, transport, processing, and result reporting of the following specimens: blood, CSF, respiratory, urine, wound, genital, and stool.
-Assess the suitability of clinical specimens for microbiologic studies.
-Differentiate organisms that are commensal flora from those that are potential pathogens.
-Discuss rapid techniques available for the identification of pathogens from clinical specimens.
-Correlate cellular findings, microorganisms, and laboratory tests
with clinical conditions.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	Weeks 5 – 6
	Unit 15
	-Describe acceptable techniques for the collection, transport, processing, and preservation of specimens for ova and parasite examination.
-Compare the following: zinc sulfate flotation, formalin ethyl acetate concentration technique and the Trichrome permanent staining technique.
-Outline the life cycles of the parasites discussed including method of infection, diagnostic stage, intermediate host, and associated disease.
-Identify the diagnostic stages for the helminths and protozoans found in the laboratory.
-Classify parasites according to phylum and class.
-Briefly explain the epidemiology and pathogenic properties of parasitic diseases.
-Recognize parasites by "common name" as well as genus and species.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Weeks 6 – 7
	Unit 16
	-List special media or immunodiagnostic techniques available for the laboratory diagnosis of Leptospira, Borrelia, and Treponema infections.
-Compare the micromorphology, cultural characteristics, epidemiologic, and pathogenic properties, and clinical significance of Borrelia, Treponema, and Leptospira.
-Explain the principles of the fluorescent treponemal antibody (FTA) test and the Micro-hemagglutination assay for confirmation of syphilis.
-Explain the principles of the following non-treponemal tests for syphilis: VDRL and RPR.
-Discuss advantages and disadvantages of specific vs. nonspecific tests for syphilis.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Weeks 6 – 7
	Unit 17
	-Distinguish the characteristics of the Chlamydia, Rickettsia, and Mycoplasma group from viruses and bacteria.
-Discuss specific isolation techniques available for the cultivation of these organisms.
-Discuss the epidemiology, pathogenesis, clinical significance and laboratory diagnosis of Chlamydia, Mycoplasma, and Rickettsia
-Outline the unique growth cycle of Chlamydia.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	Weeks 6 – 7
	Unit 18
	-Explain the proper collection, transport, and processing techniques for anaerobic specimens.
-Recognize suitable and unsuitable specimens for anaerobic culture.
-Discuss habitat, virulence factors, endogenous and exogenous infections associated with anaerobes.
-Compare the gram stain, growth characteristics, and colonial morphology of the following organisms: Bacteroides, Fusobacterium, Propionibacterium (Cutibacterium), Eubacterium, Clostridium, Clostridiodes, Actinomyces, Peptostreptococcus, and Veillonella.
-Differentiate the special media, biochemicals, commercial kits, and techniques necessary to isolate and identify anaerobes.
- Explain the manner in which identification and susceptibility testing is performed on anaerobes.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Weeks 6 -7
	Unit 19
	-Discuss the major characteristics that differentiate Mycobacteria from other organisms.
-Explain the principle of the three AFB stains and discuss the advantages and disadvantages of each.
-Discuss the Runyoun classification of Mycobacteria.
-Explain the specimen collection and processing procedures utilized to concentrate and decontaminate sputum specimens for AFB culture.
-Differentiate biochemical and cultural characteristics necessary to identify Mycobacterium tuberculosis.
-Describe the composition and utility of Lowenstein-Jenson and Middlebrook 7H10 media.
-Explain the safety precautions utilized when dealing with AFB cultures.
-Compare the epidemiology, pathogenesis, identification, growth requirements, and clinical significance of the Mycobacterium species.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	Weeks 6 -7
	Unit 20
	-Discuss proper collection and transport of specimens for fungal culture.
-Describe selective and nonselective primary plating media utilized for fungal cultures.
-Describe microscopic techniques utilized to directly examine specimens for fungi.
-Compare techniques utilized to identify filamentous molds.
-Differentiate the following tests to identify yeast: serum test for germ tubes, corn-meal agar, carbohydrate assimilations, and India ink.
-Distinguish the disease-oriented classification of fungi and recognize genera within each category.
-Compare the micro- and macro-morphology, growth characteristics, mode of transmission, clinical significance, and laboratory diagnosis of yeasts and molds.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Weeks 6 -7
	Unit 21
	-Describe the basic structure of viruses.
-Explain how viruses multiply.
-Describe the proper procedures for viral specimen collection and storage.
-Correlate each of the viruses presented with regard to 1) transmission and/or acquisition, 2) the disease it is associated with, 3) laboratory diagnostic method, 4) treatment, and 5) prevention.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Weeks 6 – 7
	Unit 22
	-Define biocrime, bioterrorism, biosecurity, and sentinel laboratories.
-Differentiate between overt and covert events.
-Discuss the United States laws and regulations that have been developed to address the increasing threat of bioterrorism.
-Relate the role of the microbiology laboratory in terms of biosecurity and with regard to the role in the Laboratory Response Network.
-List the agents most likely to be used in a bioterrorism event.
	Varies by instructor
	Varies by instructor
	Varies by instructor
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