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COURSE NUMBER: MLT 2261	COURSE TITLE: Clinical Microbiology Laboratory

INSTRUCTOR:	CONTACT:
CREDITS: 3	CLASS/CONTACT HOURS PER WEEK: 16

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 2260, Clinical Microbiology Lecture

DESCRIPTION OF COURSE
This course is a practical introduction to the 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 and practiced. The course also includes an introduction to the study of medical mycology, parasitology, and virology.

COURSE STUDENT LEARNING OUTCOMES
1. Perform routine clinical microbiology procedures in a laboratory facility.
2. Demonstrate accountability for learning by independently reviewing laboratory techniques in General Microbiology and be prepared to demonstrate previously learned knowledge and skills.
3. Apply basic laboratory principles in learning new techniques and procedures.
4. Interpret gram stains of culture and direct smears.
5. Select the proper media and atmospheric conditions necessary to isolate specific pathogens.
6. Classify & recognize general characteristics and biochemical characteristics of common pathological and non-pathological microorganisms.
7. Select and interpret biochemical tests necessary for the identification of microorganisms.
8. Interpret susceptibility tests and discuss the use of antimicrobial agents.
9. Demonstrate knowledge of routine collection procedures and perform clerical functions relevant to specimen processing.
10. Recognize common sources of error and demonstrate the ability to avoid and/or detect them utilizing quality assurance.
11. Discuss the basic principle of microbiology procedures presented and/or performed.
12. Discuss the clinical interpretation of microbiology findings as indicators of the possible presence of absence of disease.
13. Identify common parasites and fungi.
14. Demonstrate and/or explain appropriate safety precautions related to the microbiology laboratory including attire, handwashing, workstation, equipment, general rules, contaminated materials, and accidents.
15. Follow prescribed cost containment procedures in the student laboratory.
16. Demonstrate professional conduct and interpersonal communication skills with instructors and peers as outlined in the Student Handbook.
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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.
· Exhibit the professional attitudes and behaviors that are necessary for gaining and maintain the confidence of the health care community.
· 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 (ILG) identified below:
· ILG #1 Critical Thinking
· ILG #4 Scientific Literacy
· ILG #5 Technological Competence
· ILG #6 Communication Competence
· ILG #8 Professional & Life Skills

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
· MLT 2261 Laboratory Manual

GENERAL INSTRUCTIONAL METHODS
· Recorded instructor presentations
· Reading assignments
· Laboratory activities
STANDARDS AND METHODS FOR EVALUATION
· Laboratory worksheets
· Independent studies
· Practical exams
GRADING SCALE
A total of 375 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.
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The final course grade is determined using the following point scale: 465-500 = A
425-464 = B
375-424 = C
350-374 = D
< 350 = E

TIMED PRACTICALS
In order to prepare students for the real-life, fast-paced environment typical of the medical laboratory, all practicals will be timed in order to foster both efficiency and accuracy. Students must complete practicals within the time frame specified to successfully pass the course.

ATTITUDINAL ASSESSMENT
Professional behaviors/attitudes will be assessed during the course. If a behavior occurs that is not consistent with the established professional behaviors, deductions will be applied to the graded event in progress, or to a future graded event if one is not currently in progress. Deductions will be applied following the rubric supplied to students.

SPECIAL COURSE REQUIREMENTS
Nitrile or vinyl gloves, lab coats, and goggles must be worn by students when performing any procedures involving blood and body fluids. Gloves and lab coats will be provided for the student, but goggles must be brought to lab. Scrubs are encouraged for comfort and practicality, but students may choose to wear other clothing as long as it complies with the dress code policy and ensures full leg coverage for safety reasons. Liquid impermeable shoes that completely cover the toes need to be worn. Sandals are not permitted. Long hair must be secured.
Standard precautions are followed at all times and are not negotiable. Student safety is a primary concern, so failure to adhere to safety policies will result in dismissal from the laboratory and possible disciplinary action.

Laboratory clean-up is an essential part of laboratory safety. Each student is responsible for cleaning up after each lab. This includes but is not limited to disposal of all non-sharp contaminated supplies in the appropriate biohazard containers, daily disinfecting of counters with 10% bleach, appropriate disposal of sharps in the puncture-resistant sharps container, and replacement of any reagents or supplies to the appropriate areas.
Laboratory worksheets and practical exams must be completed in blue or black non-erasable ink. Exams and worksheets not completed in blue or black ink will receive a zero. No exceptions!

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, but are not limited to laboratory worksheets, discussions, and practical exams. A 10% deduction will be applied to the next graded assessment if a student is absent from class.

Students are responsible for keeping up with the class schedule as personal responsibility and self-motivation are essential to a successful career in the health care field. Students are responsible for any handouts, demonstrations, and announcements made in class, by email, or on Blackboard.
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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
	-Demonstrate and/or explain appropriate safety precautions related to the microbiology laboratory.
-Distinguish between culture and direct smears.
-Explain the theory of the Gram stain to include sources of error.
-Aseptically prepare and Gram stain culture and directsmears.
-Read and report Gram stain results.
-Identify non-bacterial elements: WBC, RBC, Epi, debris.
-Read 25 gram-stained direct smears from various clinical sites that agree with 20% of the reference report.
-Classify organisms according to temperature and atmosphere requirements.
-Identify correct specimen handling and labeling of media.
-Demonstrate correct sterilization techniques for inoculating loops and needles.
-Explain the steps in the inoculation of culture plates and perform streaking so that isolated colonies are produced.
-Describe colony characteristics from blood media.
-Compare and describe growth characteristics of organisms on BA, CNA, MAC/EMB, and CA.
-Quantitate the amount of growth of each different organism present on a culture plate that has been inoculated by the streak plate method.
-Explain the principle of the steam autoclave listing requirements necessary to achieve complete sterilization.
-Explain quality control methods used to monitor the efficiency of the steam autoclave.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	Weeks 1 - 2
	Unit 2
	-Describe and/or recognize the Gram stain, colony morphology, and growth requirements of the Micrococcaceae family.
-Select, perform, and interpret biochemical tests to correctly identify members of the Micrococcaceae family from pure and mixed cultures.
-Recognize when colony morphology and biochemical test reactions do not correlate.
-Explain the principle of the catalase, coagulase tests, novobiocin susceptibility, Microdase, and mannitol salt fermentation.
-Describe the types of infections caused by coagulase-negative Staphylococcus species and S. aureus.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Weeks 1 - 2
	Unit 3
	-Describe and/or recognizethe Gram stain, colony morphology and growth characteristics of the Streptococcaceae family.
-Select, perform, and interpret biochemical tests to correctly identify the following members of the Streptococcaceae family.
-Recognize when colony morphology and biochemical test reactions do not correlate.
-State the principle and purpose of the following tests:
· CAMP
· Bacitracin
· Optochin
· Bile Solubility
· PYR
· 6.5% NaCl
· BEA
· Sodium Hippurate
-Interpret alpha, beta, and gamma hemolysis on sheep blood agar.
-Recognize characteristic susceptibility patterns of the Streptococcaceae family.
-Contrast the significance of the streptococci commonly isolated in the clinical laboratory, both those that occur as commensal flora and those that are potential pathogens.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	Weeks 2 - 4
	Unit 4
	-Describe the general characteristics of the Enteric family.
-Explain the theory of the following biochemicals used in the identification of Enterobacteriaceae.
-Inoculate and interpret reactions of biochemical tests.
-Select and utilize the biochemical tests to identify members of Enterobacteriaceae with the aid of a percentage chart from pure and mixed cultures.
-Correlate colonial morphology of members of the Enterobacteriaceae family with biochemical reactions and recognize when they do not match.
-Describe antigenic properties and available serological tests for Escherichia, Shigella, and Salmonella species.
-Discuss serotyping procedures to identify Salmonella and Shigella.
-Discuss the types of infections caused by members of the Enterobacteriaceae family.
-Perform susceptibility tests on members of the Enterobacteriaceae family and recognize the typical susceptibility patterns.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Weeks 3 – 5
	Unit 5
	-List and recognize the general characteristics of the non-fermenter group.
-Recognize characteristics that would indicate you have isolated a non-fermenter.
-Describe primary characteristics that are commonly used to differentiate non-fermenters.
-Inoculate and interpret reactions on O/F media, Flo and Tech, and nitrate broth.
-Explain the principle of the biochemical tests listed above.
-Recognize and describe primary and secondary characteristics utilized to identify Pseudomonas aeruginosa, Stenotrophomonas maltophilia, and Acinetobacter baumanii.
-Briefly describe the types of infections caused by non-fermenters and the type of patient that would most likely be susceptible to these infections.
-Select and utilize biochemical tests to correctly identify
Pseudomonas aeruginosa, Stenotrophomonas maltophilia, and Acinetobacter species from pure and mixed cultures.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	Weeks 3 – 5
	Unit 6
	-Determine the appropriate specimens and culture media required to isolate each fastidious GNR organisms.
-Describe the methods currently utilized to diagnose infections caused by these organisms.
-Identify Haemophilus influenzae and parainfluenzae based on growth requirements and hemolytic properties.
-Characterize each organism by microscopic and colonial morphology, habitat, and pathogenesis.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Weeks 3 - 5
	Unit 7
	-List three characteristics that the Vibrionaceae has in common with the Enterobacteriaceae family.
-Describe the micromorphology and colonial morphology of the Vibrionaceae and Campylobacter.
-List two characteristics that could be utilized to differentiate the Vibrionaceae family from the Enterobacteriaceae family.
-Describe the selective plate and enrichment broth media and atmospheric conditions that may be utilized to isolate Vibrio and Campylobacter species.
-Discuss the epidemiology and pathogenesis of Vibrio, Aeromonas, Campylobacter, and Helicobacter species.
-Discuss laboratory techniques utilized to identify and diagnose Vibrio, Aeromonas, Campylobacter, and Helicobacter species.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Weeks 3 - 5
	Units 8
	-Describe and/or recognize general characteristics of the Neisseria genus.
-Discuss the epidemiology and pathogenic properties of Neisseria gonorrhoeae, Neisseria meningitidis, and Moraxella catarrhalis.
-Select, perform, and interpret gram stains, oxidase, and carbohydrate utilization tests on Neisseria species.
-Describe the special procedure necessary to collect and transport specimens for the isolation of Neisseria gonorrhoeae.
-Describe the special culture requirements and selective media necessary for the isolation of pathogenic Neisseria species in the laboratory.
-Discuss the manner in which Neisseria infections are treated and the importance of beta-lactamase testing on all Neisseria
gonorrhoeae isolates.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	Weeks 3 - 5
	Unit 9
	-Describe and/or recognize characteristic microscopic and colonial morphology of Bacillus, Corynebacterium, Nocardia, Listeria, and Lactobacillus species.
-Explain the clinical significance of these organisms and the manner in which the infections they cause are acquired.
-Perform and interpret Gram stains, esculin hydrolysis, catalase, and motility preparations to presumptively identify Listeria, Corynebacterium species, Bacillus species, and Lactobacillus.
-Recognize when colonial morphology and biochemical or gram stain reactions do not correlate.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Weeks 4 - 5
	Unit 10
	-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 11
	-Explain the proper collection, transport, and processing of the following specimens: Blood, CSF, respiratory, urine, wound, genital, and stool.
-Assess the suitability of clinical specimens for microbiologic studies.
-Prepare, read, and interpret direct specimen smears and correlate results with clinical findings.
-Given a clinical sample from a particular body site, differentiate organisms that are commensal flora from those that are potential pathogens.
-For the following clinical samples, isolate and identify significant organisms and perform only the necessary tests: Sputum, Throat,
	Varies by instructor
	Varies by instructor
	Varies by instructor



	
	
	Blood, Urine, Stool, CSF, Genital, and Wound.
-Perform susceptibility tests when applicable.
-Correctly record and report all biochemical, macroscopic, and microscopic descriptions on all isolates.
	
	
	

	Weeks 5 - 6
	Unit 12
	-Explain the proper collection, transport, and processing techniques for anaerobic specimens.
-Recognize suitable and unsuitable specimens for anaerobic culture.
-Describe the Gram stain and colonial morphology of the following organisms: Bacteroides, Fusobacterium, Propionibacterium, Eubacterium, Clostridium, Actinomyces.
-Describe special media and techniques necessary to isolate and identify anaerobes.
-Isolate and presumptively identify Clostridium perfringens, Bacteroides fragilis, and other anaerobes as made available.
-Explain the principle of identification and GasPak jar.
-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 13
	-Describe selective and non-selective primary plating media utilized for fungal cultures.
-Describe microscopic techniques utilized to directly examine specimens for fungi.
-Describe and/or perform the following tests to identify yeast: serum test for germ tubes, cornmeal agar, carbohydrate assimilations, and India ink.
-Describe and/or recognize the micro- and macro-morphology of fungi from prepared slides.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Weeks 6 – 7
	Unit 14
	-Describe the acceptable techniques for the collection, transport, and preservation of specimens for ova and parasite examination.
-Prepare and examine saline and iodine preparations of stool suspensions and identify any parasites present.
-Briefly explain the zinc sulfate flotation and formalin ethyl acetate concentration techniques and the Trichrome permanent staining techniques.
-Briefly explain the life cycles of parasites including method of
infection, diagnostic stages, and intermediate hosts.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	
	
	-Identify the diagnostic stages for the helminths and protozoans available in the laboratory from both Kodachromes, stool suspensions, diagrams, and photographs.
-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.
	
	
	

	Weeks 5 – 6
	Unit 15
	-Explain the principle of the three AFB stains and discuss the advantages and disadvantages of each.
-Perform and interpret the Kinyoun AFB stain.
-Explain the procedures utilized to concentrate and decontaminate sputum specimens for AFB culture.
-Describe biochemical and cultural characteristics necessary to identify Mycobacterium tuberculosis.
-Recognize and/or describe Lowenstein-Jenson and Middlebrook 7H10 media.
-Explain the safety precautions utilized when dealing with AFB cultures.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Week
8
	Finals Week
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Final Exam
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