HIBBING COMMUNITY COLLEGE

COURSE OUTLINE
COURSE TITLE:  Hematology 2
COURSE NUMBER:  MLT 1432
CREDITS: 3  (Lec 1/ Lab 2)
PREREQUISITES:  None

CATALOG DESCRIPTION:  
This course covers peripheral blood and bone marrow abnormalities of white blood cells relating to malignancies such as leukemia, lymphoma, and multiple myeloma. The role of the laboratory in diagnosis, classification, and assessment of treatment outcomes will be stressed. This course also introduces students to the principles and disorders of hemostasis and thrombosis and reviews hematology instrumentation and analysis of instrumental data. Laboratory time is devoted to microscopic examination of blood and bone marrow slides and performing common laboratory tests by both manual and automated methods.

OUTLINE OF MAJOR CONTENT AREAS:
I. Identification of White Cells Normally Found in the Peripheral Blood

II. White Blood Cell Disorders

III. Laboratory Assessment of Platelet Disorders 

IV. Blood Coagulation Factors

V. Laboratory Assessment of Coagulation Factor Deficiencies

VI. Instrumentation in Hematology

COURSE GOALS/OBJECTIVES/OUTCOMES:
The student will

1. describe the nuclear and cytoplasmic characteristics of neutrophils, lymphocytes, monocytes, eosinophils, and basophils.

2. compare and contrast the specialized functions of neutrophils, lymphocytes, monocytes, eosinophils, and basophils. 
3. explain the appearance and etiology of various morphological abnormalities in mature neutrophils including: toxic granulation, Dohle bodies, hypersegmentation, Pelger-Huet Anomaly, and Chediak-Higashi syndrome.                                                                                                                                                                                                                                                                                                    
4. name at least three disorders associated with lymphocytosis.

5. describe the significant peripheral  morphology of reactive lymphocytes.  
6. list at least three disorders associated with lymphocytopenia.

7. given the total WBC and WBC differential, calculate the absolute cell count.
8. discuss the established risk factors associated with a higher incidence of leukemia.
9. compare and contrast acute versus chronic leukemia with respect to age of onset, peripheral smear findings, clinical onset, and prognosis.
10. list the maturation sequence of neutrophils.

11. recognize the maturation sequence of lymphocytes.
12. discuss acute myelogenous leukemia with an emphasis on peripheral blood smear findings. 
13. describe acute lymphoblastic leukemia with an emphasis on peripheral blood smear findings.
14. explain the risk factors, laboratory investigation, symptoms, and prognosis in Hodgkin’s and non-Hodgkin’s Lymphoma.

15. discuss chronic myeloid leukemia with an emphasis on peripheral blood smear findings.

16. compare the hematological findings in the three phases of chronic myeloid leukemia.  
17. name the cytogenic abnormality associated with chronic myeloid leukemia.
18. describe chronic lymphocytic leukemia with an emphasis on peripheral blood smear findings.   
19. identify the morphological features of plasma cells.
20. explain the risk factors, laboratory investigation, treatment, and prognosis in multiple myeloma.
21. define the difference between quantitative and qualitative platelet disorders.
22. discuss how thrombopoietin affects circulating platelet numbers.
23. name normal platelet numbers for adults and newborns.
24. list the symptoms of thrombocytopenia.
25. outline and order the platelet response in the event of a vascular injury.   discuss how platelet estimates are performed and their importance as a cross-check of reported automated platelet counts.  

26. estimate platelet numbers based on the average number of platelets seen in a typical 100X field.  

27. discuss the clinical usefulness and the principle of each of these laboratory tests for the diagnosis of platelet disorders:  Bleeding Times, Platelet Function Assays (PFA), Platelet Aggregation Testing.
28. summarize the coagulation laboratory findings in Bernard Soulier, and Glansmann’s thrombasthenia.
29. compare and contrast acute versus chronic idiopathic thrombocytopenic purpura in terms of etiology, onset, and duration.
30. discuss thrombotic thrombocytopenic purpura in terms of incidence, key clinical features, morbidity, and treatment options.
31. list conditions that may cause thrombocytosis including the myeloproliferative diseases:  Polycythemia vera, Idiopathic Myelofibrosis, and Essential Thrombocythemia.
32. describe platelet abnormalities due to drug induced defects.
33. discuss the clinical usefulness of each of these laboratory tests in the diagnosis of coagulation disorders Prothrombin Time, Activated Partial Thromboplastin Time, Activated Clotting Time, Individual Factor Assays, Fibrinogen Assays, and D-dimer assays.
34. name the most common laboratory tests used for monitoring heparin and Coumadin therapy.

35. outline the genetics of hemophilia disorders.
36. describe the symptoms of hemophilia A and B.
37. name the most common inherited bleeding disorder and describe the etiology of von Willebrand disease.
38. define the conditions that may precipitate disseminated intravascular coagulation states.

39. describe antithrombin, protein C, and protein S with regard to mode of action and factors affected.

40. describe antithrombin, protein C, and protein S with regard to risk factors and complications associated with their deficiencies.  
41. discuss the basic theory of the electrical impedance principle of cell counting and sizing.

42. discuss the basic theory of the optical detection (light scatter) principle of cell counting and sizing.

43. describe the appearance of microcytic and macrocytic erythrocytes on a RBC histogram.

44. name four conditions that would contribute to a bimodal cellular distribution on an erythrocyte histogram.
45. explain how an increased RDW would be reflected on a red cell histogram.

46. describe the appearance of leukocyte histograms.

47. describe the appearance of platelet histograms.
48. interpret Coulter histograms.
49. analyze and discuss common errors and flags related to automated hematology analyzers including proper specimen handling and reasons for correction or rejected patient results.
50. correlate laboratory data with patient case studies. 
51. apply prior knowledge to problem solving including recognition of abnormal or unusual test results, recognition of unacceptable quality control results, and verification of test results.  
Psychomotor Objectives:

At the conclusion of this course, the student will be able to:


1. prepare/stain blood smears for RBC and WBC morphology according to accepted laboratory standards.

2. perform WBC differentials obtaining results that are within 10% of instructor’s results.
3. identify immature and abnormal cells and/or alterations in WBC morphology in stained peripheral smears correlating findings with possible disease states.  Achievement will be met when a minimum score of 70% is earned on a Laboratory Practical.
4. perform PT/PTT testing including troubleshooting analyzer performance problems, evaluating patient test results for critical values, and inappropriate specimens.  Accuracy, precision, and timely reporting of test results must comply with the laboratory acceptable standards.

5. record Daily/Shift QC results.  QC log is recorded, must be dated, and signed.  Student is responsible for performing this procedure at least once during the semester. 

6. demonstrate safe and professional work habits.  Student is expected to  follow laboratory safety procedures consistent with OSHA and  laboratory policy.  

HCC COMPETENCIES MET:

Working Productively & Cooperatively

Thinking Creatively and Critically
STUDENT CONTRIBUTIONS:

Students are expected to participate in class lectures, complete all labs and assignments on time, and spend the necessary study time to pass all quizzes and exams.
METHODS FOR EVALUATING STUDENT LEARNING:

Performance appraisals, unit tests, assignment completion, lab reports, and a final exam are methods used for evaluation.
SPECIAL INFORMATION:  (SPECIAL FEES, DIRECTIVES ON HAZARDOUS MATERIALS, ETC.):
AASC APPROVAL DATE:  November 19, 2008
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