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COURSE NUMBER: MLT 2281	COURSE TITLE: Hematology II Laboratory

INSTRUCTOR:	CONTACT:
CREDITS: 1	CLASS/CONTACT HOURS PER WEEK: 4

PREREQUISITES: Completion of the following courses with a “C” or better – MLT 1100, MLT 1112, MLT 1113, MLT 1120, MLT 1121, HIMT 1274, and MULT 1916.

COREQUISITE: MLT 2280, Hematology II Lecture

DESCRIPTION OF COURSE
This course presents the application of the advanced study of Hematology. Anemias, hemoglobin disorders, benign disorders of leukocytes, leukemias, cytochemistry, and hemostasis will be covered. Abnormal morphologic characteristics of cells will be correlated with other laboratory results and disease processes. The study of Hematology instrumentation will include interpretation of abnormal histograms and scatterplots that are correlated clinically. Clinical interpretation and correlation are also included in the study of instrumentation that evaluates coagulation status and platelet function.

COURSE STUDENT LEARNING OUTCOMES
1. Describe the recommended specimen collection, transport, and processing of specimens for hematology and coagulation testing.
2. Describe routine and non-routine procedures performed in the hematology laboratory.
3. Compare and contrast the various types of anemias with regard to their pathophysiology, clinical manifestations, and laboratory findings.
4. Correlate the most common examples of abnormal red blood cell morphology and red blood cell inclusions with the clinical disorders in which they are found.
5. Differentiate the various types of leukemias according to their pathophysiology, clinical manifestations, and laboratory findings.
6. Correlate the most common examples of non-malignant white blood cell morphology and inclusions with the clinical disorders in which they are found.
7. Discuss the interrelating systems that contribute to normal hemostasis.
8. Correlate the most common genetic and acquired abnormalities that can occur in abnormal primary and secondary hemostasis with the associated laboratory findings.
9. Correlate routine laboratory tests used to assess hemostasis with the clinical conditions in which they are found.
10. Compare the different automated principles and methods for cell counting and coagulation testing.
11. Follow standard precautions and other safety procedures when performing laboratory work.
12. Evaluate quality control of hematology laboratory procedures.
13. Evaluate normal and abnormal peripheral blood smears.
14. Calculate mathematical problems found in the hematology and coagulation laboratory with accuracy.
15. Perform routine hematology laboratory testing with accuracy and precision.
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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 maintaining 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 #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 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 2280 Study Guide
· MLT 2281 Laboratory Manual

GENERAL INSTRUCTIONAL METHODS
· Recorded instructor presentations
· Reading assignments

STANDARDS AND METHODS FOR EVALUATION
· Laboratory worksheets
· Assignments
· Case 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
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fall under the allowance for make-up work or receiving an Incomplete.

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,
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demonstrations, and announcements made in class, by email, or on Blackboard.

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
	-Discuss the relative distribution of formed elements in the blood.
-Differentiate plasma from serum.
-Explain the significance of specimen integrity.
-Discuss the role that the Hematology department plays in patient disease screening, diagnosis, treatment, and monitoring.
-Identify the parts of the microscope and their function.
-List normal values for the routine hematology tests.
-Describe basic principles of laboratory safety.
-Demonstrate proficiency in the following procedures:
· Manual differential preparation and staining
· Manual differential evaluation and reporting
· Manual WBC testing, calculation, and reporting
· Care and use of the microscope
-Calculate the following:
· Corrected WBC count for nRBCs
· Absolute WBCs
· Rule of Three
· RBC indices
-Recognize hematology results that are not considered within normal limits.
-Correlate test results with clinical diagnosis.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Week 1
	Unit 2
	-Discuss the normal marrow structure including the myeloid:erythroid ratio.
-Describe the general changes that occur during cell maturation.
-List each cell in the maturation sequence of each cell line.
-Describe and recognize each cell in the maturation sequence of neutrophils.
-Discuss the production, maturation, and lifespan of the neutrophil cell line.
-Describe the physiology and function of each cell line.
-Discuss the regulating factors in the production of WBCs, RBCs,
	Varies by instructor
	Varies by instructor
	Varies by instructor



	
	
	and platelets.
-Correlate disease states associated with an increase of immature cells in peripheral blood films.
-Define shift-to-the-left.
-Identify the cells normally seen in the bone marrow, peripheral blood, and tissue compartments.
-Discuss the relative changes in various WBC concentrations as a person ages, from birth to adulthood.
-Define circulating pool and marginal pool.
-Identify factors that affect neutrophil concentrations in the
circulating pool and marginating pool.
	
	
	

	Week 1
	Unit 3
	-Discuss normal erythropoiesis.
-Identify indications of accelerated erythro6poiesis.
-Discuss the regulation of erythropoiesis by erythropoietin.
-Name the stages of RBC maturation.
-Identify the stages of RBC maturation in which hemoglobin synthesis occurs.
-Discuss the following information for reticulocyte counts:
· Purpose
· Principle
· Stains
· Calculations: Relative, Absolute, Corrected Counts, RPI
-Reference values
-Clinical Interpretations
-Calculate each of the following:
· Relative retic count
· Absolute retic count
· Corrected retic count
· Reticulocyte production index
-Correlate each of the following to clinical conditions:
· Relative retic count
· Absolute retic count
· Corrected retic count
· Reticulocyte production index
	Varies by instructor
	Varies by instructor
	Varies by instructor



	Week 1
	Unit 4
	-Explain the purpose of the RBC morphology exam.
-Identify the variations in RBC arrangement along with their causes.
-Correlate variations in arrangement with clinical conditions.
-Identify 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 the common variations in RBC shape.
-Identify the causes of the variations in RBC shape and correlate to clinical conditions.
-Explain the RBC indices (MCV, MCH, MCHC, and RDW).
-Calculate the MCV, MCH, and MCHC and provide their reference ranges.
-Correlate the RBC indices to RBC morphology.
-Classify an anemia according to morphology and RBC index 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 common inclusions with regard to appearance and composition.
-Distinguish between inclusions and artifacts.
-Correlate RBC inclusions with clinical conditions.
-Discuss RBC morphology reporting methods.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	Weeks 2
	Unit 5
	-Differentiate between the characteristics of normal hemoglobin and hemoglobinopathies and thalassemias.
-Compare and contrast the laboratory findings in hemoglobinopathies.
-Compare and contrast the laboratory findings in Alpha and Beta thalassemias.
-Explain the principles and procedures of laboratory tests used to identify the various hemoglobin disorders.
-Explain the principle of hemoglobin electrophoresis.
-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 2
	Unit 6
	-Describe the clinical features and major causes of anemia.
-Classify the anemias morphologically using the following terms:
· Normocytic, normochromic
· Macrocytic, normochromic
· Hypochromic, microcytic
-Correlate various anemias with RBC morphology, RBC indices, and reticulocyte count.
-Relate additional laboratory findings to the following clinical conditions:
· Iron deficiency anemia
· Anemia of chronic disease
· Sideroblastic anemia
· Megaloblastic anemia
· Non-megaloblastic macrocytic anemia
· Hemolytic anemia
· Hemoglobinopathies
· Hypoproliferative disorders
-Correlate pathophysiology with morphology for each type of anemia.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	Week 2
	Unit 7
	-Describe how iron is absorbed, transported, stored, and utilized.
-Differentiate disorders of iron metabolism based on Serum ferritin, Serum iron, TIBC, Transferrin saturation, Free erythrocyte protoporphyrin, RBC indices, and Prussian Blue staining of bone marrow.
-Differentiate iron deficiency anemia from other anemias based on causes, symptoms, and laboratory test results.
-Differentiate anemia of chronic disease/inflammation from other anemias based on pathophysiology, populations affected, and laboratory test results.
-Differentiate sideroblastic anemia from other anemias based on pathophysiology and laboratory test results.
-Differentiate lead poisoning from other anemias based on pathophysiology and laboratory test results.
-Differentiate porphyrias from other anemias based on pathophysiology and laboratory test results.
-Differentiate hemochromatosis from other disorders based on pathophysiology, laboratory test results, and genetic testing.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Week 3
	Units 8
	-List three major causes of megaloblastic anemia.
-Compare the major causes of folate deficiency.
-Differentiate between Vitamin B12 deficiency, folate deficiency, and Pernicious anemia with regard to clinical manifestations, laboratory findings, and the Schilling test.
-Identify causes of non-megaloblastic macrocytic anemia.
-Differentiate between megaloblastic and non-megaloblastic anemias with regard to causes, laboratory findings, and diagnostic indicators.
-Relate the significance of plasma homocysteine levels with regard to B12 result, Folate results, Vascular occlusions and thrombosis.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	Week 3
	Unit 9
	-Differentiate between extravascular and intravascular hemolysis with regard to:
· Clinical Conditions
· Laboratory Findings
-Plasma haptoglobin
-Serum indirect bilirubin
-Serum lactate dehydrogenase
-Urine bilirubin
-Urine urobilinogen
-Peripheral blood smear findings
-Compare pathophysiology, clinical manifestations, and laboratory findings of the following:
· Hereditary spherocytosis
· Hereditary elliptocytosis
· G6PD deficiency
· Pyruvate kinase deficiency
· Paroxysmal nocturnal hemoglobinuria
-List the more common abnormal hemoglobins associated with hemolysis.
-Describe the purpose, principle, and interpretation of Hemoglobin electrophoresis, Osmotic fragility, Heinz body stain preparation, and Flow cytometry for PNH.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Weeks 4 - 5
	Unit 10
	-Distinguish between leukemoid reaction and chronic myeloid leukemia based on the peripheral blood smear findings, LAP score, and cytogenetic studies.
-Identify qualitative WBC changes.
-Correlate qualitative WBC changes with clinical conditions.
-Differentiate inherited WBC abnormalities based on cellular appearance, nuclear or cytoplasmic abnormality, and clinical significance.
-Differentiate between Pelger-Heut and pseudo Pelger-Heut based on nuclear characteristics, cytoplasmic characteristics, and clinical significance.
-Correlate the clinical symptoms, CBC and peripheral blood smear findings, etiologic agent, and laboratory tests associated with infectious mononucleosis.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	
	
	-Describe other non-malignant diseases associated with lymphocytosis: CMV infection, Whooping Cough, Toxoplasmosis.
	
	
	

	Weeks 5 - 6
	Unit 11
	-Classify hematopoietic neoplastic disorders as a/an acute leukemia, myeloproliferative disorder, or myelodysplastic syndrome.
-Differentiate FAB classification versus WHO classification of leukemias.
-Compare and contrast the differences between acute and chronic leukemias with regard to:
· Disease severity
· Symptoms
· Prognosis
· Primary population affected
· General laboratory findings
-Correlate cytochemical stains with the cells they aid in identifying.
-Distinguish between ALL L1, L2, and L3.
-Distinguish between AML M0 through M7.
-Discuss chronic myeloid leukemia, myelofibrosis with myeloid metaplasia, essential thrombocythemia, and polycythemia.
-Discuss myelodysplastic syndromes.
-Differentiate chronic lymphocytic leukemia and hairy cell leukemia.
-Compare and contrast multiple myeloma with Waldenstrom’s
macroglobulinemia.
-Discuss Hodgkin Lymphoma.
-Compare and contrast Mycosis fungoides/Sezary Syndrome and Large Granular Lymphocytic Leukemia.
	Varies by instructor
	Varies by instructor
	Varies by instructor



	Weeks 7 - 9
	Unit 12
	-Describe the kinetics of platelets.
-Describe platelet structure and function.
-List the four major functions of the platelet.
-Describe the different types of platelet disorders: Thrombocytopenia, Acquired disorders, and Inherited disorders,
-Correlate clinical manifestations of thrombocytopenia and functional abnormalities of platelets with laboratory tests.
-List causes for the most common platelet abnormality.
-Compare and contrast Bernard Soulier Syndrome, Glanzmann’s thrombasthenia, Storage pool disease, defective thromboxane A2 synthesis, Gray platelet syndrome, and von Willebrand’s disease.
-Explain impaired platelet production in Bone marrow hypoplasia and Ineffective thrombopoiesis.
	Varies by instructor
	Varies by instructor
	Varies by instructor

	Weeks 7 – 9
	Unit 13
	-Describe the three stages of hemostasis.
-List the coagulation factors including the Roman numeral and common name.
-Compare the Intrinsic, Extrinsic, and Common pathways with regard to:
· Identifying factors involved
· Identifying sites of factor production
· Identifying necessary vitamin and chemical constituents required
· Major test(s) used in monitoring
-Compare the Contact Group, Prothrombin Group, and Fibrinogen Group with regard to their role in hemostasis and factors involved in each group.
-Explain the fibrinolytic system.
-Interpret the significance of increased d-dimer results.
-Name tests that are frequently used in a coagulation screening profile.
-Explain the purpose and principle of the PT, APTT, TCT, ACT, and fibrinogen tests.
-Describe the proper collection, transport, and pre-analytical preparation of coagulation testing specimens.
-Differentiate coagulation test methodologies with regard to test
principle and specimen interferences.
	Comprehensive Final Exam
	
	



	
	
	-Explain the PT/INR.
-Describe how any single factor deficiency will affect the normal hemostasis screening tests.
-Distinguish between acquired and inherited factor deficiencies.
-Describe DIC.
-Describe the role of antithrombin when treating patients with heparin.
-Compare the clinical conditions, populations affected, and laboratory tests associated with deficiencies of Protein C, Protein S, and Antithrombin.
-Differentiate the lupus anticoagulant and factor deficiencies with regard to clinical conditions and laboratory test results.
-Describe how coumadin (Warfarin) and heparin inhibit clotting.
-Compare and contrast unfractionated and low molecular weight heparin.
-Perform coagulation
testing using manual and automated methods with accuracy and precision.
	
	
	

	Week 10
	Unit 14
	-Compare and contrast the different principles of automated cell counting.
-Explain the hemogram parameters:
· Directly measured on automated analyzers
· Indirectly measured on automated analyzers
· Calculated by the automated analyzers
-Compare and contrast the derivation of the WBC differential counts on the different automated analyzers.
-Interpret patient data from Hemograms, Histograms, and Scatterplots.
-Recognize conditions that cause interferences/errors on most automated analyzers.
-Determine appropriate action to correct for errors.
-Evaluate quality control results.
-Explain the general principles of automated reticulocyte counting.
-Correlate the data generated from automated instrumentation with microscopic findings seen on the peripheral blood smear.
-Perform automated complete blood counts (CBC) with accuracy
	
	
	



	
	
	and precision.
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