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COURSE NUMBER: MLT 1121	COURSE TITLE: Hematology I Laboratory

INSTRUCTOR:	CONTACT:

CREDITS: 2	CLASS/CONTACT HOURS PER WEEK: 12

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

COREQUISITE: MLT 1120, Hematology I Lecture

DESCRIPTION OF COURSE
This course presents the application of introductory Hematology laboratory skills that include basic laboratory techniques and procedures; the study of the origin, formation, and differentiation of blood formed elements, and an introduction to the process of hemostasis. Included are techniques (manual and automated) used in evaluating red blood cells, white blood cells, platelets, hematocrit, hemoglobin, and normal white blood cell differentials. Reticulocytes, erythrocyte sedimentation rate, and the basic coagulation screening tests prothrombin time (INR), and activated partial thromboplastin time are also included.

COURSE STUDENT LEARNING OUTCOMES
1. Describe the process of hematopoiesis, including the sites and development of hematopoietic organs and major physiological factors.
2. Describe and identify the cells in all stages of hematopoiesis.
3. Perform analysis of blood through manual and automated techniques.
4. Compare and contrast the reference methods for the parameters of the complete blood count.
5. Identify each component of the complete blood count and the relevant method of measurement.
6. Perform the identification and quantification of normal and abnormal formed elements of blood.
7. Correlate the results of the basic hematology laboratory procedures with normal processes and abnormal disease processes.
8. Perform and evaluate quality control.
9. Demonstrate professional behavior while in the laboratory.
10. Demonstrate proper safety techniques and standard precautions in the laboratory.
11. Describe the process of coagulation.
12. Perform the relevant coagulation screening tests to assess hemostasis.

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 maintaining the confidence of the health care community.
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· 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 #3 Quantitative Skills
· 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: Turgeon, M.L. Clinical Hematology: Theory and Procedures. Wolters-Kluwer.
· Cell Atlas: Carr & Rodak. Clinical Laboratory Atlas, Saunders.
· MLT 1120 Study Guide

GENERAL INSTRUCTIONAL METHODS
· Recorded instructor presentations
· Reading assignments
· Laboratory demonstrations
· Case studies

STANDARDS AND METHODS FOR EVALUATION
· Laboratory worksheets
· Assignments
· Independent studies
· Practical exams

GRADING SCALE
A total of 300 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: 372-400 = A
340-371 = B
300-339 = C
280-299 = D
< 280 = 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 INSTRUCTION
	LEARNING OBJECTIVES/GOALS
	ASSESSMENT METHODS
	ASSIGNMENTS
	ASSIGNMENT DUE DATE

	Week 1
	Unit 1
	-Define bloodborne pathogens.
-Describe modes of transmission of HIV & HBV.
-Discuss techniques that can be used to reduce risk of exposure:
· Work practice controls
· Engineering controls
· Personal protective equipment
-Demonstrate standard precautions in the laboratory.
-Demonstrate proper disposal of biohazardous material.
-Define Exposure Control Plan.
-Explain the purpose and components of an SDS.
-Discuss the relative distribution of formed elements in the blood.
-Differentiate normal formed elements in the blood from each other.
-Define the reference ranges for the WBC differential including both relative and absolute values for:
· Segmented neutrophils
· Band neutrophils
· Lymphocytes
· Monocytes
· Eosinophils
· Basophils
-Compare the differences between serum and plasma.
-Define buffy coat.
-Evaluate specimen integrity.
-Explain why EDTA is the best anticoagulant for routine hematology testing.
-List the components of a CBC.
-Define the reference values for the CBC (adult male/female).
	Varies by instructor
	Varies by instructor
	Varies by instructor



	Week 1
	Unit 2
	-Describe general cellular structures (content, function, and staining characteristics).
-Demonstrate the manual and mechanical methods for mixing of whole blood collected in EDTA.
-Prepare an acceptable peripheral blood smear.
-List the characteristics of a well stained smear.
-Define parts of the blood smear (Critical area, Heel, and Feathered edge).
-Describe RBC characteristics/appearance in the Feathered edge, Heel, and Critical area.
-Describe the characteristics of a well stained smear.
-Describe RBC appearance when smears dry too slowly.
-Describe the principle of the Wright-Giemsa stain.
-Define polychromatic stain and explain the components of the Wright stain.
-Manually stain a peripheral blood smear using Wright-Giemsa.
-Evaluate a peripheral blood smear to determine if there are problems with the stain and indicate how to resolve the problems.
-Identify the purpose for performing a WBC differential.
-Explain the proper procedure for performing a WBC differential.
-List the components of a WBC differential exam.
-Differentiate mature lymphocytes, variant lymphocytes, and monocytes.
-Recognize abnormal cells on a WBC differential examination.
-Perform at least 25 WBC differentials with accuracy and precision.
-Describe how to perform a WBC estimate from the peripheral blood smear.
-Perform a WBC estimate from the peripheral blood smear with accuracy and precision.
-Explain the morphological and functional classifications of WBCs.
-Differentiate granulocytes and mononuclear cells with regard to:
· Size
	Varies by instructor
	Varies by instructor
	Varies by instructor



	
	
	· Synonyms
· Nuclear characteristics
· Cytoplasmic characteristics
· Staining characteristics
· Granules
· Relative values
· Terminology
· Function
	
	
	

	Week 1
	Unit 3
	-List the major functions of hemoglobin.
-List adult hemoglobin reference ranges for Males/Females.
-Describe the structure of hemoglobin.
-List the reference values of each of the normal 3 adult hemoglobins.
-Identify the normal and abnormal hemoglobin derivatives, including composition, causes, and methods of detection.
-Discuss clinical interpretation and physiological effects of abnormal hemoglobin results.
-Explain the cyanmethemoglobin method (principle, procedure, physiological interferences).
-Apply Beer’s Law to the cyanmethemoglobin procedure to calculate hemoglobin concentrations.
-Define hematocrit to include:
· The layers of a spun hematocrit specimen
· Adult reference ranges for Male/Female
· Clinical interpretation and physiological effects of abnormal hematocrit results
-Explain the microhematocrit method (principle, procedure, sources of error).
-Correlate the relationship between RBC, hemoglobin, and hematocrit with the Rule of 3.
-Define erythrocyte sedimentation rate to include adult ESR reference ranges for Male/Female.
-Explain the Westergren ESR test principle and procedure.
-Discuss the physiological factors affecting the ESR.
-Describe the stages of RBC sedimentation in the ESR test.
-Discuss clinical interpretation and potential sources of error in
	Varies by instructor
	Varies by instructor
	Varies by instructor



	
	
	the ESR test.
-Correlate routine hematology test results with patient conditions.
	
	
	

	Week 3
	Unit 4
	-Describe the dimensions of each ruled are of the hemocytometer.
-Explain the purpose of a manual WBC count.
-Discuss the clinical interpretation of increased and decreased cell counts.
-Perform a manual WBC count with accuracy and precision.
-Calculate a corrected WBC count for nRBCs,
-Calculate absolute WBC counts.
-Discuss the absolute WBC count reference ranges and clinical interpretation.
-Discuss sources of error in performing manual cell counts.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Week 2 - 3
	Unit 5
	-Define terms related to Hematopoiesis:
· Leukopoiesis/Lymphopoiesis
· Erythropoiesis
· Thrombopoiesis
-Differentiate the sites of hematopoiesis in the fetus, child, & adult.
-Discuss the normal marrow structure including the myeloid:erythroid ratio.
-Describe the general changes in each cell line that occur during cell maturation:
· Size
· Nucleus: cytoplasmic ratio
· Cytoplasmic characteristics
· Mitotic divisions
-List each cell in the maturation sequence of each cell line:
· Leukocytes
· Erythrocytes
· Platelets
-Recognize each cell in the maturation sequence of:
· Granulocytes
· Lymphocytes
	Varies by instructor
	Varies by instructor
	Varies by instructor



	
	
	· Erythrocytes
-Describe the physiology and function of each cell line.
-Discuss the production, maturation, and lifespan of the:
· Granulocytes
· Lymphocytes
· Erythrocytes
-Discuss the regulating factors involved in the production of WBCs, RBCs, and platelets.
-Recognize immature cells in peripheral blood film.
-Discuss disease states associated with an increase of immature cells or reactive cells in the peripheral blood.
-Define shift-to-the-left.
-Identify the cells normally seen in the bone marrow, peripheral blood, and tissue compartments.
-Define circulating and marginal pool.
-Identify factors that affect neutrophil concentration in the circulating pool and marginal pool.
-Discuss the relative changes in various WBC concentrations as a person ages, from birth to adulthood.
	
	
	

	Week 2
	Unit 6
	-Explain the purpose of the RBC morphology exam with regard to size/shape/color/arrangement/inclusions.
-Identify the variations in RBC arrangement along with their causes.
-Correlate variations in arrangement with clinical conditions.
-Identify the variations in RBC size along with their causes.
-Correlate RBC size variations with clinical conditions.
-Identify cells that are Hypochromic, Polychromatophilic, and Normochromic.
-Correlate RBC color variation with clinical conditions.
-Recognize common variations in RBC shape.
-Identify the causes of the variations in red blood cell shape.
-Correlate the causes of RBC shape variation with clinical conditions.
-Define the RBC indices (MCV, MCH, MCHC, and RDW).
-Provide the reference ranges for the RBC indices.
-Calculate the MCV, MCH, HCT, MCHC.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	
	
	-Correlate RBC indices to RBC morphology.
-Classify anemias according to morphology and RBC indice results.
-Explain how the Rule of 3 can be used to validate RBC, Hgb, and HCT results.
-Evaluate the discrepancies between RBC indices and RBC morphology.
-Differentiate the following common inclusions with regard to appearance composition, and methods to identify where appropriate:
· Howell-Jolly bodies
· Basophilic stippling
· Pappenheimer bodies (siderocytes)
· Reticulocytes/Polychromasia
· Heinz bodies
· Hemoglobin Crystals: CC and SC
· Malarial parasites
-Distinguish between inclusions and artifacts.
-Correlate RBC inclusions with clinical conditions.
-Discuss RBC morphology reporting methods.
-Report RBC morphology evaluations of peripheral blood smears with accuracy and precision.
	
	
	

	Week 4
	Unit 7
	-Discuss normal and accelerated erythropoiesis.
-Identify indications of accelerated erythropoiesis.
-Discuss the regulation of erythropoiesis by erythropoietin.
-Name the stages of RBC maturation and identify the stage(s) in which hemoglobin synthesis occurs.
-Recognize the last nucleated stage of the RBC.
-Discuss the following information with regard to reticulocyte counting methods:
· Purpose
· Principle
· Procedure
· Stains
· Reference values
· Clinical interpretation
	Varies by instructor
	Varies by instructor
	Varies by instructor



	
	
	-Perform manual reticulocyte counts with accuracy and precision.
-Calculate the following:
· Relative reticulocyte count
· Absolute reticulocyte count
· Corrected reticulocyte count
· Reticulocyte production index
-Correlate reticulocyte results with CBC results and peripheral blood smear findings.
-Correlate reticulocyte results with clinical conditions.
	
	
	

	Weeks 4 - 5
	Units 8
	-Define anemia and the broad classifications of its causes.
-Describe common symptoms of anemia.
-Classify anemias based on RBC morphology, RBC indices, and Pathophysiology (Hyperproliferative/Hypoproliferative).
-Relate key laboratory findings to various anemias and conditions:
· Iron deficiency anemia
· Anemia of chronic inflammation
· Megaloblastic anemia
· Hemolytic anemia
· Hemoglobinopathies
· Thalassemia
-Correlate pathophysiology with RBC morphology to the following:
· Iron deficiency anemia
· Anemia of chronic inflammation
· Megaloblastic anemia
· Hemolytic anemia
· Hemoglobinopathies
· Thalassemia
	Varies by instructor
	Varies by instructor
	Varies by instructor



	Weeks 4 - 5
	Unit 9
	-Differentiate between characteristics of normal hemoglobin and hemoglobinopathies and thalassemias.
-Compare the laboratory findings in the following hemoglobinopathies:
· Sickle cell disease
· Sickle cell trait
· Hemoglobin C disease
· Hemoglobin C trait
· Hemoglobin SC disease
· Hemoglobin D
· Hemoglobin E
· Hemoglobin M
· Unstable hemoglobin
· Hereditary persistence of Hemoglobin F
-Compare the laboratory findings in Alpha and Beta thalassemias.
-Explain the principles and procedures of laboratory tests used to identify the various hemoglobin disorders.
-Explain hemoglobin electrophoresis with regard to:
· Principle
· Procedure
· Mobilities in alkaline pH
· Mobilities in acid pH
-Correlate hemoglobin electrophoresis mobilities with:
· Hemoglobin identification
· Peripheral blood findings
· Disease
· Patient history
-Differentiate qualitative and quantitative hemoglobin disorders.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	Week 6
	Unit 10
	-List general characteristics of leukemia:
· Neoplastic disorder of hematopoietic tissue
· Replacement of bone marrow with neoplastic cells and organ infiltration
· Infiltration effects on normal hematopoiesis
-Classify leukemias according to:
· Lineage affected
· Acute characteristics
· Chronic characteristics
· FAB criteria
-Differentiate the following leukemias based on peripheral blood and bone marrow findings, patient symptoms, and history:
· ALL (acute lymphoblastic)
· CLL (chronic lymphocytic)
· AML (acute myeloblastic)
· CML (chronic myelocytic)
-Discuss the general laboratory tests frequently used to assist with diagnosis of leukemia:
· Peripheral blood smear
· Bone marrow aspiration and biopsy
· Cytogenetics
· Flow cytometry
-Recognize benign changes in WBCs:
· Dohle bodies
· Toxic granulation
· Vacuolization
-Define leukemoid reaction.
-Differentiate a leukemoid reaction from CML.
-Recognize characteristics of reactive lymphocytes.
-Correlate reactive lymphocytes to clinical conditions.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Week 6
	Unit 11
	-Compare and contrast the different principles of automated cell counting.
-Explain the hemogram parameters:
· Directly measured on automated analyzers
· Indirectly measured on automated analyzers
	Varies by instructor
	Varies by instructor
	Varies by instructor



	
	
	· Calculated by the automated analyzers
-Interpret patient data from:
· Hemograms
· Histograms
· Scatterplots
-Recognize conditions that cause interference/errors on most automated analyzers:
· Icteric samples
· Lipemic samples
· Cold agglutinins
· Hemolyzed samples
· Lysis resistant abnormal hemoglobins
· Schistocytes
· High WBC counts (>100,000/uL)
· Chemo treated WBCs
· Platelet clumps
· nRBCs
-Determine appropriate action to correct for errors.
-Perform automated CBC counts with accuracy and precision.
-Evaluate quality control.
-Explain the general principles of automated reticulocyte counting.
	
	
	



	Week 7
	Unit 12
	-Define the hemostasis process to include:
· Primary hemostasis
· Secondary hemostasis
· Fibrinolysis
-List the coagulation factors using numerals & common names.
-Discuss the roles of the vascular system, platelets, and coagulation factors in hemostasis.
-Correlate interactions and controls of hemostasis in normal conditions.
-Discuss the properties of the coagulation factors in each group:
· Prothrombin group
· Fibrinogen group
· Contact group
-Relate the coagulation factors to the coagulation cascade:
· Intrinsic pathway
· Extrinsic pathway
· Common pathway
-Interpret routine coagulation studies with normal and therapeutic conditions.
-List the reference and/or therapeutic range, principles, and procedures for routine coagulation tests.
-Discuss the mechanisms of oral anticoagulant and heparin therapies.
-Correlate heparin and oral anticoagulants with the appropriate coagulation testing.
-Define international normalized ration (INR).
-Describe the specimen collection requirements and processing techniques used in the coagulation laboratory.
-Perform manual and automated coagulation tests with accuracy and precision.
-Perform and evaluate coagulation quality control.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Week 8
	Finals Week
	
	Comprehensive Final Exam
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