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CLT202 Analysis of Body Fluids

This course concentrates on the principles and practices of urinalysis which
includes kidney function and qualitative-quantitative procedures for urine
examination. The methodologies, expected values and diagnostic significance of
other body fluid analyses also are emphasized. Laboratory practice is correlated
with theory content.

PreRequisite: CLT101, CLT102, CLT103, or CHM201

Texts/Outside Readings/Ancillary Materials

Strasinger, S. K., Urinalysis and Body Fluids, 4th Edition, F. A. Davis Co., 2001

Doucette, Lorraine J., Basic Mathematics for the Health-Related Professions, W.B.
Saunders Co., 2000.

Procedure Manual prepared by Instructor

Course Objectives and/or Plan of Work

The student will:

1. Identify the major chemical constituents of urine.

2. Explain the basic rules for specimen handling while working in the lab and their
importance.

3. Recognize normal and abnormal daily urine volumes.




7.

8.
9.
10.
11.
12.
13.

Compare and contrast 5 methods for preserving urine specimens, including their
advantages and disadvantages.

Identify 8 changes that may take place in a urine specimen that remains at RT for
more than 1 hour.

Discuss the physiologic mechanisms of glomerular filtration, tubular reabsorption,
tubular secretion, and renal blood flow associated with urine formation.

Briefly discuss the chronic forms of glomerular disease and acute renal diseases
and the related laboratory tests.

Identify the role of ADH and aldosterone in the formation of urine.

Compare and contrast the various methods of urine collection and their uses.
Identify the factors that influence the concentration of urine.

Discuss the significance of changes in color, clarity and odor of urine.

Discuss the significance of a cloudy red and clear red urine.

Discuss the significance of Pyridium in a specimen

The student will:

14.

15.

16.

17.

18.

19.

20.

Describe the appearance and discuss the significance of amorphous phosphates and
amorphous urates in freshly voided urine.

Compare and contrast the 3 methods of performing specific gravity. Recall why
this measurement can be clinically significant.

Given the calibration temperature and specimen temperature, calculate a
temperature correction for a specific gravity reading determined by urinometer.
Given the concentration of glucose and protein in a specimen, calculate the
correction needed to compensate for these high-molecular-weight substances in the
urinometer specific gravity reading.

Instruct a patient in the correct procedure for collecting a timed urine specimen and
a midstream clean-catch specimen.

Demonstrate by example, all safety precautions established in the laboratory,
including the proper handling and disposal of urine.

Given a urine specimen, assess the color and clarity of the specimen using the
appropriate terms designated by the laboratory (straw, yellow, amber, orange, red,
bloody, blue, green, etc.) with 100% accuracy.




21.

22.

23.

24.

25.

26.

27.

Given a fresh, uncentrifuged urine, measure the specific gravity of a urine
specimen with £0.002 of the evaluator's reading, using any of the following
methods: refractometer, urinometer, reagent strip.

When performing a physical examination of urine, recognize interferences and
propose a resolution which ensures the integrity of the results.

Demonstrate during the entire semester, dependability and promptness by
attending class and lab on time and handling assignments on due date.

Show concern about the quality of work by careful attention to proper techniques
in laboratory work.

Act efficiently while doing lab work by using lab time to best advantage and being
conservative with supplies.

Compare and contrast the following renal disorders for their cause and the
laboratory findings both in urinalysis and other departments

Acute Glomerulonephritis

Rapidly Progressive Glomerulonephritis

Acute Interstitial Nephritis

Chronic Glomerulonephritis

Nephrotic Syndrome

. Pyelonephritis

Operate properly the Clinitek 100 Analyzer and

identify possible causes for error occurring with

the use of this analyzer.
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The student will:

1.

b

Identify quality control procedures routinely performed with reagent strip testing,
refractometers and other testing methods.

Discuss the principle of pH testing by reagent strip and its clinical applications.
Explain the "protein error of indicators" and sources of interference that may occur
with this method of protein testing.

Compare and contrast the methods of protein determination in urine, including
sensitivity, interpretation and sources of interference.

Describe the unique solubility characteristics of Bence Jones protein and how they




can be used to perform a screening test for the presence of this protein.

6. Explain why glucose that is normally reabsorbed in the proximal convoluted tubule
may appear in the urine. State the renal threshold levels for glucose.

7. Compare and contrast the reagent strip and confirmatory tests for the following
analytes, including sensitivity, interpretation and sources of interference:

a. glucose
b. ketones
c. bilirubin
d. protein

The student will:

8. Describe the chemical principles of the reagent strip method and possible causes of
interference for the following tests:

protein

glucose

ketones

bilirubin

blood

urobilinogen

leukocytes

. nitrite

9. Discuss the clinical significance for the appearance or absence of the following
substances in urine:

protein

glucose

ketones

bilirubin

blood

urobilinogen

leukocytes

. nitrite

10. Discuss the presence of myoglobin and its role in the chemical testing for urinary
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blood.

11. Differentiate between conjugated and unconjugated bilirubin in their relationship
to urinary excretion of bilirubin.

12. Describe the relationship of urinary bilirubin and urobilinogen to the diagnosis of
bile duct obstruction, liver disease, and hemolytic disorders.

13. State the normal values for RBC, WBC, and hyaline casts in urine sediment.

14. Discuss the clinical significance of all formed elements found in urinary sediment.

15. Correlate physical and chemical urinalysis results with microscopic observations
and recognize discrepancies.

16. Identify the major characteristics of normal and abnormal urinary crystals,
including the pH in which they are found, color, solubility, and polarization.

17. Discuss the formation of casts in the nephron, their clinical significance and
correlation with proteinuria.

The student will:

18. Using proper technique, perform chemical tests on urine by reagent strip, reading
the strips visually and by automation. State possible errors if this technique is not
followed.

19. Following appropriate procedures on urinary sediment, perform microscopic
urinalysis on unknown specimens and report the results according to accepted
protocol.

20. Identify by means of Kodachrome slides, laser disc, pictures or verbal description,
all normal and abnormal formed elements found in urinary sediment.

21. When performing a routine urinalysis recognize interferences and sources of error.
Suggest a method to resolve said discrepancy.

The student will:

1. Describe the abnormal accumulation of metabolites in the urine in terms of
overflow and renal disorders.

2. Identify the metabolic defects of the following and describe the clinical
manifestation of each:

a. phenylketonuria (PKU)
b. tyrosyluria




alkaptonuria

melanuria

maple syrup disease

Hartnup disease

indicanuria

. cystine disorders

3. Describe the Guthrie and Ferric chloride tests and their roles in the detection and
management of phenylketonuria.
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4. Correlate the screening tests and urine appearance with each metabolic defect.

5. Describe the basic pathway for the production of heme and identify the two stages
affected by lead poisoning.

6. Describe the appearance of urine that contains increased porphyrins.

7. State the principle of the chemical screening tests for "occult" blood.

8. Compare and contrast the orthotolidine and guaiac method in occult blood
screening tests.

9. State the specimen requirements for fecal occult blood screening and gastric
analysis.

10. Describe the clinical significance of fecal occult blood analysis.

11. Differentiate between cystinuria and cystinosis, including the differences that are
found during analysis of urine and the disease process.

Classify protein and carbohydrate disorders according to overflow (inherited or

metabolic) and renal.

The student will:

12. Recall 2 screening tests used to detect porphyrinuria.

13. Describe the Watson-Schwartz test used to differentiate urobilinogen,
porphobilinogen and Erlich-reactive compounds.

14. Interpret the results of the Watson-Schwartz Test.

15. Operate properly the Advance Micro Osmometer and identify possible problems
occurring with this analyzer.

The student will:

1. Identify the location of each type of body fluid covered in this unit.
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9.

10.
11.
12.
13.

Outline the collection procedure for each type of body fluid presented in this unit.
Describe the normal appearance of each type of body fluid.

Summarize the five reasons for performing amniocentesis and subsequent amniotic
fluid analysis.

Describe the diagnostic significance of bilirubin analysis of AF.

Describe the diagnostic significance of phospholipid analysis on AF.

Describe the diagnostic significance of a foam stability index on AF.

State the expected normal ranges for the following CSF test analysis:

a. Glucose

b. T. Protein
c. WBC
d. RBC

Explain how to differentiate between a blood tap and a subarachnoid hemorrhage.
Outline the procedure for use of the three tubes collected for CSF analysis.

State the procedure for performing RBC and WBC counts on CSF.

Predict possible clinical diagnosis based upon CSF test results.

Recall the clinical significance of test analysis on synovial fluid.

The student will:

14.
15.
16.
17.
18.
19.
20.

21.

22.

Recall the clinical significance of test determinations on pleural fluid.

State the diagnostic significance of the sweat chloride test.

Describe the Gibson-Cooke Sweat test including collection and analysis.
Delineate the diagnostic significance of seminal analysis.

List the major parameters tested on seminal fluid to determine fertility.

State the normal ranges for the major parameters tested on seminal fluid.
Define the following terms:

a. Oligospermia

b. Azoospermia

Perform a cell count on a spinal fluid using the appropriate tube, hemocytometer
and manual calculation of results.

Perform a quantitative protein analysis on a 24-your urine and a CSF specimen.




Description of Assessment and/or Evaluation of Student Learning

GRADING PROCESS:
THEORY: 1. UNIT TESTS....cccoooiiiiiniiiiiieiee 75 %
2. COMPREHENSIVE FINAL.................. 25 %

Tests may consist of multiple choice, true-false, matching, completion, identification,
and/or brief essay. Questions covering any information presented in lecture, lab,
reading/computer assignments and/or handouts.

Tests will be corrected for misspelling by deduction of %2 the point value for each
particular question.

LABORATORY:

Lab practicals over selected test determinations will be given. Each laboratory
procedure will be evaluated for successful completion of the procedure and
interpretations of the results. Interpretation of semi-quantitative tests must agree
within + 1 tube or test strip of known value. Interpretation of qualitative tests must
agree exactly with known value. Final P/NP lab grade will be determined by
successful completion and interpretation of each test procedure performed during the
course.

Daily laboratory procedures will include proper organization of samples, controls,
reagents, time, etc., and use of a worksheet which will be submitted to the instructor at
the end of the lab practical.

CLERICAL ERRORS MADE IN REPORTING LAB RESULTS WILL BE
GRADED AS INCORRECT.

QUALITY CONTROL MEASURES ESTABLISHED FOR THE LABORATORY
MUST BE FOLLOWED BY THE STUDENTS.




GRADING SCALE: A=100-93 %

B= 92-85%
C= 84-771%
D= 76-70%
F= 69- 0%

Master Syllabi and Working Syllabi (if both are used)

JEFFERSON COMMUNITY COLLEGE
4000 SUNSET BLVD.
STEUBENVILLE, OHIO 43952
TELEPHONE: (740) 264-5591

COURSE SYLLABUS

COURSE NUMBER AND TITLE: CLT202 Analysis of Body Fluids

COURSE DESCRIPTION:

This course concentrates on the principles and practices of urinalysis which includes
kidney function and qualitative-quantitative procedures for urine examination. The
methodologies, expected values, and diagnostic significance of other body fluid
analyses also are emphasized. Laboratory practice is correlated with theory content.

COURSE HOUR(S): 2 THEORY HOURS: 1 LAB
HOURS: 2

COURSE PREREQUISITE (S) / CO REQUISITE (S): CLT101, CLT102,
CLT103; Limited to CLT Majors




INSTRUCTOR (S): Sondra Sutherland, MT(ASCP), CLS(NCA), M. Ed.

FACULTY OFFICE LOCATION: 2525E Office hours are posted on office door.
Telephone Ext: 165
E-mail: ssutherlan@cc.edu

COURSE / LAB RATIONALE:

The purpose of this course is to provide the student with a fundamental knowledge of
the basic techniques and chemical principles currently used in urinalysis and
miscellaneous body fluids. This course should enable the student to gain experience
and knowledge needed to practice as a CLT and be eligible to take a National Registry
Exam.

STUDENT REQUIRED TEXTS, TOOLS, LAB EQUIPMENT, MATERIALS:

Strasinger, S. K., Urinalysis and Body Fluids, 4th Edition, F. A. Davis Co., 2001

Doucette, Lorraine J., Basic Mathematics for the Health-Related Professions, W.B.
Saunders Co., 2000.

Procedure Manual prepared by Instructor

TEACHING METHODS, AIDS, AND EQUIPMENT:

Films, Handouts, Slide-Tape Programs, Overhead Transparencies, Specimens, The
Laboratory Procedure Manual, The Laboratory Safety Manual, The Textbook, Case
Studies, Computer Programs, Internet Research, Lecture and Discussion.

BIBLIOGRAPHY AND STUDENT MATERIALS:

Anderson, S., Cockayne, S. Clinical Chemistry Concepts and Applications, 2003,




McGraw Hill Co.

Bishop, M. L., Clinical Chemistry, 4th Edition, J. B. Lippincott, 2000.

Brunzel, Nancy A., Fundamentals of Urine and Body Fluid Analysis, W.B. Saunders,
2004.

Kaplan, L., Pesce, A., Kazmierczak, S., Clinical Chemistry Theory, Analysis,
Correlation, 4™ Edition, 2003, Mosby.

Strasinger, S.K., DiLorenzo, M.S., Urinalysis and Body Fluids, 4t Edition, F.A.
Davis, 2001.

Tietz, N. W., Fundamentals of Clinical Chemistry, 5th Edition, W. B. Saunders Co.,
2001.
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GRADING PROCESS:
THEORY: 1. UNIT TESTS....ooiiiiiiiieieeeeieeeee 75 %
2. COMPREHENSIVE FINAL.................. 25 %

Tests may consist of multiple choice, true-false, matching, completion, identification,
and/or brief essay. Questions covering any information presented in lecture, lab,
reading/computer assignments and/or handouts.

Tests will be corrected for misspelling by deduction of Y2 the point value for each
particular question.

LABORATORY:




Lab practicals over selected test determinations will be given. Each laboratory
procedure will be evaluated for successful completion of the procedure and
interpretations of the results. Interpretation of semi-quantitative tests must agree
within + 1 tube or test strip of known value. Interpretation of qualitative tests must
agree exactly with known value. Final P/NP lab grade will be determined by
successful completion and interpretation of each test procedure performed during the
course.

Daily laboratory procedures will include proper organization of samples, controls,
reagents, time, etc., and use of a worksheet which will be submitted to the instructor at
the end of the lab practical.

CLERICAL ERRORS MADE IN REPORTING LAB RESULTS WILL BE
GRADED AS INCORRECT.

QUALITY CONTROL MEASURES ESTABLISHED FOR THE LABORATORY
MUST BE FOLLOWED BY THE STUDENTS.

GRADING SCALE: A=100-93 %

B= 92-85%
C=84-77T%
D= 76-70%
F= 69-0%

STUDENT RESPONSIBILITIES
1. Attendance is mandatory at all theory and laboratory sessions. After one
absence in a theory and lab session, 2 points will be deducted from the final
grade average for each absence from a theory or lab session. It is the
responsibility of the student to get the notes and make up all work missed
during their absence.




2. A passing grade must be earned (C or above) for both theory content and the
laboratory exercises. Failure to demonstrate competency on techniques or
failure to achieve a 77% average on written exams will result in a maximum
grade of “D” for the course, regardless of disability, handicap or special

circumstances.
3. Submit completed reports on all laboratory determinations at designated times.
4. Participate in quality control measures established for the lab.
5. Determine when to repeat laboratory results.
6. Make arrangements with the instructor to make up any test missed by the next

class session. Regardless of the score made on a make-up test, the highest
score credited will be a 77. If arrangements for the make-up test are not
followed, a grade of zero (0) will be recorded. Exceptions to this rule will be
at the discretion of the instructor.

7. Adhere to the recommended safety practices outlined in the MLT program’s
safety and fire manuals, as well as the CDC guidelines for handling of
specimens by laboratory personnel.

AFFECTIVE COURSE OBJECTIVES

1. INITIATIVE — STUDENT DEMONSTRATES INITIATIVE BY:

A. Being prepared with reading assignments, homework, lab procedures
and pertinent questions
B. Researching or applying ideas encountered in the classroom or

laboratory to a level beyond requirements
C. Participating in extra-curricular activities, such as study sessions, group




projects, etc.

GOALS — STUDENT IDENTIFIES CAREER GOALSBY:

A. Considering motives for entering chosen curriculum
B. Evaluating performance and realistic accomplishment goals
3
ETHICS — STUDENT DEMONSTRATES HIGHEST ETHICAL CODE BY:
A. Practicing academic honesty
B. Practicing tolerance for diverse social, cultural and ideological values
and expressed views
C. Recognizing professional/occupational ethical standards

RESPONSIBILITY — STUDENT DEMONSTRATES RESPONSIBILITY
BY:

Taking charge of his/her own decisions and actions

Taking constructive criticism well and using it for self-improvement
Attending class and laboratory sessions

Being punctual for class and laboratory sessions

Seeking immediate assistance if difficulties arise during the semester

monwp

SAFETY — STUDENT DEMONSTRATES SAFETY BY:

A. Following safety procedures
B. Reporting accidents
C. Approaching all specimens as potentially hazardous

APPEARANCE - STUDENT DEMONSTRATES PROFESSIONAL
APPEARANCE BY:

A. Keeping clean, well-kept appearance

B. Recognizing appropriate occupational/professional dress




CLASS POLICIES:

The use of recording devices in the classroom is permitted. However, the use of such
tapes outside the classroom for other than review and personal use by enrolled students
is not recommended. Any classroom material taken out of context or without faculty
involvement may not necessarily present the material accurately and its use in such a
manner is definitely not encouraged or recommended.

COURSE GOAL (S):

1. Develop an understanding of the physiologic processes associated with urine
formation as it occurs in the human body.

2. Develop an understanding of the clinical significance associated with each test
parameter as compared to the expected ranges for healthy individuals.

3. Acquire a working knowledge of the laboratory procedures presented, including
specimen and reagent requirements and sources of error inherent with each
analysis.

4. Develop an understanding of the collection and use of body fluids analysis as a
tool in the diagnosis and treatment of diseases.

5. Gain the experience of performing macroscopic and microscopic analysis on
unknown specimens by utilizing manual and automated techniques.

6. Gain the experience of recording and interpreting quality control data associated
with the lab, as well as appreciate the need for such controls.

7. Gain the experience of detecting and correcting minor sources of error when
performing test analysis.




8. Appreciate the need and importance of following all safety precautions established
in the laboratory.

9. Utilizing the skills and knowledge acquired in previous courses and laboratory
situations, build upon these experiences to gain proficiency in the field of medical
technology.

COURSE REQUIREMENTS ARE SUBJECT TO CHANGE AT THE
DISCRETION OF THE INSTRUCTOR / COLLEGE. ANY CHANGE WILL
BE COMMUNICATED TO THE CLASS BY THE INSTRUCTOR.
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CLT 202 ANALYSIS OF BODY FLUIDS

TENTATIVE LECTURE SCHEDULE

WEEK 1 INTRODUCTION TO URINALY SIS

WEEK 2 FUNCTION AND DISEASES OF THE
KIDNEY




WEEK 3

WEEK 4

WEEK 5

WEEK 6

WEEK 7

WEEK 8

WEEK 9

WEEK 10

WEEK 11

WEEK 12

PHYSICAL EXAMINATION OF
URINE

CHEMICAL EXAMINATION OF THE
URINE

UNIT I - KIDNEY AND PHYSICAL
EXAM

MICROSCOPIC EXAMINATION OF
URINE

MICROSCOPIC EXAMINATION OF
URINE

UNIT I TEST - CHEMICAL AND
MICROSCOPIC EXAM

SPECIAL URINALY SIS SCREENING
TESTS

OSMOMETRY
FECAL ANALYSIS

UNIT II TEST

CEREBROSPINAL FLUID

CEREBROSPINAL FLUID




WEEK 13 AMNIOTIC FLUID

WEEK 14 SEMINAL FLUID/SYNOVIAL AND
SEROUS FLUIDS

WEEK 15 UNIT III TEST

WEEK 16 COMPREHENSIVE FINAL EXAM
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CLT202 ANALYSIS OF BODY FLUIDS

TENTATIVE LABORATORY SCHEDULE

WEEK 1 QUALITY CONTROL
INTRODUCTION

WEEK 2 MACROSCOPIC EXAMINATION OF
URINE

WEEK 3 MACROSCOPIC EXAMINATION OF
URINE
SEMI-QUANTITATIVE BACK-UP

TESTS

WEEK 4 MACROSCOPIC EXAMINATION OF

URINE USING THE CLINITEK 100




WEEK 5

WEEK 6

WEEK 7

WEEK 8

WEEK 9

WEEK 10

WEEK 11

WEEK 12

WEEK 13

WEEK 14

WEEK 15

LAB PRACTICAL - MANUAL
MACROSCOPIC ANALYSIS OF
URINE

MICROSCOPIC EXAMINATION OF
URINE

MICROSCOPIC EXAMINATION OF
URINE

MICROSCOPIC EXAMINATION OF
URINE

MICROSCOPIC EXAMINATION OF
URINE

MICROSCOPIC EXAMINATION OF
URINE

LAB PRACTICAL - COMPLETE
URINALYSIS

CREATININE CLEARANCE/FECAL
OCCULT BLOOD

OSMOMETER

CSF PROTEIN/QUANTITATIVE
URINE PROTEIN

SEMINAL FLUID SLIDE-TAPE/CSF




CELL MORPHOLOGY SLIDE-TAPE

NOTE: OPERATION OF ANALYZERS INCLUDE ALL OF THE FOLLOWING:
START-UP PROCEDURE

ANALYSIS OF INDIVIDUAL SPECIMENS

INTERPRETATION OF RESULTS

DAILY OR PERIODIC MAINTENANCE

SHUT-DOWN PROCEDURE
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CLT202 - ANALYSIS OF BODY FLUIDS
UNIT I - URINALYSIS
UNIT GOALS:

1.
2.

3.
4.
UN
1.

»

Develop an understanding of the physiologic processes associated with urine formation as it occurs in the human body.

Develop an understanding of the clinical significance associated with each test parameter as compared to the expected ranges for
healthy individuals.

Gain the experience of performing macroscopic analysis on unknown specimens by utilizing manual and automated techniques.
Appreciate the need and importance of following all safety precautions established in the laboratory.

IT OBJECTIVES:

Discuss the physiologic mechanisms of glomerular filtration, tubular reabsorption, tubular secretion and renal blood flow
associated with the nephron.

Given a request for laboratory tests, determine the appropriate type of urine collection and instructions to be given to the patient.
State the normal ranges for each parameter presented and describe the diseases states associated with their increased or decreased
concentrations in a urine specimen.

Create a laboratory profile for a person suffering from acute/chronic glomerulonephritis, pyelonephritis, and nephrotic syndrome.
Include all laboratory data pertinent to a diagnosis.

. While performing a routine urinalysis, assess each parameter for comparison to expected normal ranges and the possible diseased

states associated with increased or decreased values.

OBJECTIVES

COURSE OUTLINE

CLASS RESOURCES/
CLASS ACTIVITIES

EVALUATION
TECHNIQUES/
INSTRUMENT

The student will:

27.

28.

29.

30.

Identify the major chemical constituents of
urine.

Explain the basic rules for specimen handling
while working in the lab and their importance.

Recognize normal and abnormal daily urine
volumes.

Compare and contrast 5 methods for
preserving urine specimens, including their
advantages and disadvantages.

I. Urine Formation
A. Composition
B. Volume
II. Specimen Collection and Handling
A. Storage
B. Preservatives
C. Changes in unpreserved specimens
D. Types of specimens
III. Kidney
A. Anatomy and Physiology

Lecture and Discussion
Reading Assignment:
Strasinger: Ch. 1, 3,4, 8
Pages 9-15

Appendix A

Doucette, Ch. 8

Modern Urine Chemistry

Study Questions, Case
Studies and Clinical

Test Over Unit 1

Lab Practical - the
student will
perform manual,
physical and
chemical
examinations on
specimens obtained
from the hospital.




31.

32.

33.

34.

35.

36.

37.

38.

39.

Identify 8 changes that may take place in a
urine specimen that remains at RT for more
than 1 hour.

Discuss the physiologic mechanisms of
glomerular filtration, tubular reabsorption,
tubular secretion, and renal blood flow
associated with urine formation.

Briefly discuss the chronic forms of
glomerular disease and acute renal diseases
and the related laboratory tests.

Identify the role of ADH and aldosterone in
the formation of urine.

Compare and contrast the various methods of
urine collection and their uses.

Identify the factors that influence the
concentration of urine.

Discuss the significance of changes in color,
clarity and odor of urine.

Discuss the significance of a cloudy red and
clear red urine.

Discuss the significance of Pyridium in a
specimen

B. Urine formation and composition
C. Renal diseases
IV. Physical Examination of Urine
A. Color
B. Appearance
C. Specific Gravity

Situations
at the end of each chapter.

Computer Program
Urinalysis Tutor
Module - Introduction to
Urinalysis

Module - Disease
Associations

Demonstration by
Instructor

The proper assessment of
urine color and clarity
using appropriate
terminology

(Refer to Laboratory
Manual)

Demonstration by
Instructor

The proper measurement of
specific gravity using a
refractometer, urinometer
and reagent strip. (Refer to
Lab Manual).

Results will be
confirmed by
instructor.




CLT202 - UNITI - PAGE 2

OBJECTIVES

COURSE OUTLINE

CLASS RESOURCES/
CLASS ACTIVITIES

EVALUATION
TECHNIQUES/
INSTRUMENT

The student will:

40.

41.

42.

43.

44.

45.

46.

Describe the appearance and discuss the
significance of amorphous phosphates and
amorphous urates in freshly voided urine.
Compare and contrast the 3 methods of
performing specific gravity. Recall why this
measurement can be clinically significant.
Given the calibration temperature and
specimen temperature, calculate a temperature
correction for a specific gravity reading
determined by urinometer.

Given the concentration of glucose and
protein in a specimen, calculate the correction
needed to compensate for these high-
molecular-weight substances in the
urinometer specific gravity reading.

Instruct a patient in the correct procedure for
collecting a timed urine specimen and a
midstream clean-catch specimen.
Demonstrate by example, all safety
precautions established in the laboratory,
including the proper handling and disposal of
urine.

Given a urine specimen, assess the color and
clarity of the specimen using the appropriate
terms designated by the laboratory (straw,
yellow, amber, orange, red, bloody, blue,

The student will practice
specific gravity
determinations using a
refractometer, urinometer,
and reagent strip.

(Refer to laboratory
manual)

Laboratory Exercise
The student will practice
assessing urine color and
clarity on specimens

obtained from the hospital.

Laboratory Exercise

The student will practice
operating the Clinitek 100
Analyzer for macroscopic
assessment of urine.




47.

48.

49.

50.

51.

green, etc.) with 100% accuracy.

Given a fresh, uncentrifuged urine, measure
the specific gravity of a urine specimen with
10.002 of the evaluator's reading, using any of
the following methods: refractometer,
urinometer, reagent strip.

When performing a physical examination of
urine, recognize interferences and propose a
resolution which ensures the integrity of the
results.

Demonstrate during the entire semester,
dependability and promptness by attending
class and lab on time and handling
assignments on due date.

Show concern about the quality of work by
careful attention to proper techniques in
laboratory work.

Act efficiently while doing lab work by using
lab time to best advantage and being
conservative with supplies.

CLT202 - UNIT 1 - PAGE 3

OBJECTIVES COURSE OUTLINE CLASS RESOURCES/ EVALUATION
CLASS ACTIVITIES TECHNIQUES/
INSTRUMENT

52. Compare and contrast the following renal

disorders for their cause and the laboratory




findings both in urinalysis and other
departments

Acute Glomerulonephritis

Rapidly Progressive Glomerulonephritis
Acute Interstitial Nephritis

Chronic Glomerulonephritis

Nephrotic Syndrome

. Pyelonephritis

27. Operate properly the Clinitek 100 Analyzer
and identify possible causes for error occurring
with the use of this analyzer.
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CLT202 - ANALYSIS OF BODY FLUIDS
UNIT II - CHEMICAL AND MICROSCOPIC EXAMINATION OF URINE
UNIT GOALS:

1.

2.

Develop an understanding of the clinical significance associated with each test parameter as compared to the expected ranges for
healthy individuals.

Gain the experience of performing macroscopic and microscopic analysis on unknown specimens by utilizing manual and
automated techniques.

3. Utilizing the skills and knowledge acquired in previous courses and laboratory situations, build upon these experiences to gain
proficiently in the field of medical technology.

UNIT OBJECTIVES:

1. Demonstrate while working in the laboratory, the proper procedures and techniques needed to perform a routine urinalysis with

2.

100% accuracy.
State the normal ranges for each parameter presented and describe the diseased states associated with a their increased or
decreased concentrations.

3. Design a daily routine for the urinalysis department including quality control, performance of tests and reporting of results.
OBJECTIVES COURSE OUTLINE CLASS RESOURCES/ EVALUATION
CLASS ACTIVITIES TECHNIQUES/
INSTRUMENT
The student will: I. Reagent strips Lecture and Discussion -Test over Unit 11
22. Identify quality control procedures routinely A. Technique -Lab Tests 1 and 2
performed with reagent strip testing, B. Quality Control Reading Assignment: LAB PRACTICAL.:
refractometers and other testing methods. C. Storage and Handling Strasinger: Ch. 5. 6.7 The student will
23. Discuss the principle of pH testing by reagent | II. Chemical Examination of Urine perform complete
strip and its clinical applications. A. Protein Modern Urine Chemistry urinalysis using the
24. Explain the "protein error of indicators" and B. Glucose Clinitek 100
sources of interference that may occur with C. Ketones Tips on Urinalysis- Analyzer and
this method of protein testing. D. Blood Sponsored by Bochringer | manual
25. Compare and contrast the methods of protein E. Bilirubin Mannkeim identification of




26.

27.

28.

determination in urine, including sensitivity,
interpretation and sources of interference.
Describe the unique solubility characteristics
of Bence Jones protein and how they can be
used to perform a screening test for the
presence of this protein.

Explain why glucose that is normally
reabsorbed in the proximal convoluted tubule
may appear in the urine. State the renal
threshold levels for glucose.

Compare and contrast the reagent strip and
confirmatory tests for the following analytes,
including sensitivity, interpretation and
sources of interference:

F. Urobilinogen
G. Nitrite
H. Leukocytes
III. Microscopic Examination of Urine
Specimen Preparation
Cells
Casts
Bacteria, Yeast and Parasites
Spermatozoa and Mucous
. Crystals
IV. Quality Assurance

onw»
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Study Questions, Case
Studies, and Clinical
Situations

at the end of each chapter.

Computer Program:

Urinalysis Tutor

1. Module: Urine
Sediment Structures

2. Module: Image Index

3. Module: Final Exam

Demonstration by

urinary sediment,
on specimens
obtained from the
hospital. Results
will be confirmed
by instructor.

e. glucose Instructor
f. ketones The proper technique for
g. bilirubin performing reagent strip
h. protein testing, reading both
visually and by
automation.
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OBJECTIVES COURSE OUTLINE CLASS RESOURCES/ EVALUATION
CLASS ACTIVITIES TECHNIQUES/
INSTRUMENT

The student will:
29. Describe the chemical principles of the

Demonstration by
Instructor:




30.

31.

32.

33

34.

reagent strip method and possible causes of
interference for the following tests:
i. protein

glucose

ketones

bilirubin
. blood

urobilinogen

leukocytes

nitrite
Discuss the clinical significance for the
appearance or absence of the following
substances in urine:

protein

glucose

ketones

bilirubin
. blood

urobilinogen

leukocytes

nitrite
Discuss the presence of myoglobin and its
role in the chemical testing for urinary blood.
Differentiate between conjugated and
unconjugated bilirubin in their relationship to
urinary excretion of bilirubin.
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. Describe the relationship of urinary bilirubin

and urobilinogen to the diagnosis of bile duct
obstruction, liver disease, and hemolytic
disorders.

State the normal values for RBC, WBC, and

The proper technique for
performing confirmatory
tests for glucose, protein,
and bilirubin

Demonstration by
Instructor:

The proper technique for
performing a microscopic
examination on urine.

Laboratory Exercise:
The student will practice
performing complete
urinalysis on specimens
obtained from the
hospitals.

Practice identifying normal
and abnormal structures
found in urinary sediment
using Kodachromes, laser
discs and computer
graphics.




35.

36.

37.

38.

hyaline casts in urine sediment.

Discuss the clinical significance of all formed
elements found in urinary sediment.
Correlate physical and chemical urinalysis
results with microscopic observations and
recognize discrepancies.

Identify the major characteristics of normal
and abnormal urinary crystals, including the
pH in which they are found, color, solubility,
and polarization.

Discuss the formation of casts in the nephron,
their clinical significance and correlation with
proteinuria.

CLT202 - UNITII - PAGE 3

OBJECTIVES

COURSE OUTLINE

CLASS RESOURCES/
CLASS ACTIVITIES

EVALUATION
TECHNIQUES/
INSTRUMENT

The student will:

39.

40.

Using proper technique, perform chemical
tests on urine by reagent strip, reading the
strips visually and by automation. State
possible errors if this technique is not
followed.

Following appropriate procedures on urinary
sediment, perform microscopic urinalysis on
unknown specimens and report the results
according to accepted protocol.




41. Identify by means of Kodachrome slides,
laser disc, pictures or verbal description, all
normal and abnormal formed elements found
in urinary sediment.

42. When performing a routine urinalysis
recognize interferences and sources of error.
Suggest a method to resolve said discrepancy.




CLT202 - ANALYSIS OF BODY FLUIDS

UNIT III - SPECIAL URINALY SIS SCREENING TESTS

UNIT GOALS:

1. Develop an understanding of the special urinalysis screening tests presented.
2. Acquire a working knowledge of the laboratory procedures for gastric and fecal analysis including specimen collection, reagent

requirements, sources of error and expected ranges for healthy individuals.
3. Acquire a working knowledge of abnormal Crystal identification and special screening tests for urine.

UNIT OBJECTIVES:

1. State the normal ranges for each analyte presented and describe the diseased states associated with their presence, absence,

increased or decreased concentration.

2. Create a laboratory picture for a person suffering from anacidity, hypersecretion, colon cancer, selected major disorders of protein

and carbohydrate metabolism.

OBJECTIVES COURSE OUTLINE CLASS RESOURCES/ EVALUATION
CLASS ACTIVITIES TECHNIQUES/
INSTRUMENT

The student will: I. Abnormal Metabolic Substances Lecture and Discussion Test over Unit III.

16. Describe the abnormal accumulation of
metabolites in the urine in terms of overflow
and renal disorders.

17. Identify the metabolic defects of the
following and describe the clinical
manifestation of each:

1. phenylketonuria (PKU)

tyrosyluria
alkaptonuria
melanuria

. maple syrup disease

Hartnup disease
indicanuria

o g R

A. Overflow
B. Renal
II. Errors of Phenylalanine-Tyrosine
Pathway
A. Phenylketonuria
B. Tyrosyluria
C. Alkaptonuria
D. Melanuria
III. Additional Amino Acid Disorders
Maple Syrup Disease
Hartnup Disease
Indicanuria
Cystinuria

oawp

Reading Assignments:
Strasinger, Ch. 6, 9, and 15

Doucette: pages 183-187

Abnormal Crystal
Identification

The student will practice
identification of abnormal
crystals found in urine

Laboratory Project




18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

p. cystine disorders

Describe the Guthrie and Ferric chloride tests
and their roles in the detection and
management of phenylketonuria.

Correlate the screening tests and urine
appearance with each metabolic defect.
Describe the basic pathway for the production
of heme and identify the two stages affected
by lead poisoning.

Describe the appearance of urine that contains
increased porphyrins.

State the principle of the chemical screening
tests for "occult" blood.

Compare and contrast the orthotolidine and
guaiac method in occult blood screening tests.
State the specimen requirements for fecal
occult blood screening and gastric analysis.
Describe the clinical significance of fecal
occult blood analysis.

Differentiate between cystinuria and
cystinosis, including the differences that are
found during analysis of urine and the disease
process.

Classify protein and carbohydrate disorders
according to overflow (inherited or metabolic)
and renal.

IV. Porphyrin Disorders
V . Fecal Analysis

The student will practice
performing an occult blood
test on stool specimens
obtained from the hospital.

Laboratory Project

The student will practice
performing a creatinine
clearance on a 24-hour
specimen obtained from
the hospital.

Laboratory Project

The student will practice
operating the Advance
Micro Osmometer for
assessment of urine
osmolality.
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OBJECTIVES

COURSE OUTLINE

CLASS RESOURCES/
CLASS ACTIVITIES

EVALUATION
TECHNIQUES/
INSTRUMENT

The student will:

28. Recall 2 screening tests used to detect
porphyrinuria.

29. Describe the Watson-Schwartz test used to
differentiate urobilinogen, porphobilinogen
and Erlich-reactive compounds.

30. Interpret the results of the Watson-Schwartz
Test.

31. Operate properly the Advance Micro
Osmometer and identify possible problems
occurring with this analyzer.




CLT202 - ANALYSIS OF BODY FLUIDS

UNIT IV - BODY FLUID ANALYSIS AND MISCELLANEOUS TESTING

UNIT GOALS:

1. Develop an understanding of the collection and use of body fluid analysis as a tool in the diagnosis and treatment of diseases.

2. Develop an understanding of the clinical significance associated with each test presented as compared to the expected ranges for
healthy individuals.

3. Acquire a working knowledge of the laboratory procedures for body fluid analysis including specimen collection, reagents
requirements and sources of error.

UNIT OBJECTIVES:
1. State the normal ranges for each analyte presented and describe the diseased states associated with their elevated or decreased
concentrations.

2. Create a laboratory profile for a person suffering from MS, intrepidity, RA, spina bifida and Erythroblastosis fetalis. Include all
laboratory data pertinent to a diagnosis.
3. Create a laboratory profile for bacterial, viral, tubercular and fungal meningitis.

OBJECTIVES COURSE OUTLINE CLASS RESOURCES/ EVALUATION
CLASS ACTIVITIES TECHNIQUES/
INSTRUMENT
The student will: I. Types of Body Fluid and Their Lecture and Discussion Test over Unit [V
23. Identify the location of each type of body Collection: Either separately or
fluid covered in this unit. A. Amniotic Reading Assignment as part of the
24. Outline the collection procedure for each type B. Cerebrospinal Strasinger, Ch. 10-14 Comprehensive
of body fluid presented in this unit. C. Synovial Pages 15-21 Final
25. Describe the normal appearance of each type D. Pleural depending upon the
of body fluid. E. Peritoneal Computer Disc time available.
26. Summarize the five reasons for performing F. Sweat Body Fluids

amniocentesis and subsequent amniotic fluid | II. Amniotic Fluid
analysis. A. Appearance Laboratory Project:




27.

28.

29.

30.

31.

32.

33.

34.

35.

Describe the diagnostic significance of
bilirubin analysis of AF.

Describe the diagnostic significance of
phospholipid analysis on AF.

Describe the diagnostic significance of a foam
stability index on AF.

State the expected normal ranges for the
following CSF test analysis:

e. Glucose

f. T. Protein

g. WBC

h. RBC

Explain how to differentiate between a blood
tap and a subarachnoid hemorrhage.

Outline the procedure for use of the three
tubes collected for CSF analysis.

State the procedure for performing RBC and
WBC counts on CSF.

Predict possible clinical diagnosis based upon
CSF test results.

Recall the clinical significance of test analysis
on synovial fluid.

1. Normal
2. Abnormal
B. Function
C. Tests performed and their clinical
diagnostic significance
1. Chromosomal Analysis
2. Screening of Neural Tube

Defects
3. Bilirubin
4. LS Ratio

5. Foam Stability Index
III. Cerebrospinal Fluid

A. Appearance
1. Normal
2. Abnormal

B. Function

C. Tests performed and their clinical
diagnostic significance

1. Chemistry
a. Glucose
b. T.Protein

c. Specific Proteins
2. Hematology

a. WBC

b. RBC

The student will practice
performing a total protein
analysis on CSF.

Correlate those results with
the known values.

Slide Tape Series:
1. Cerebrospinal Fluid
2. Semen Analysis

Laboratory Project

The student will practice
performing a quantitative
urine protein analysis on a
24-your timed specimen.

Lab Practical

The student will
perform a
quantitative protein
analysis on either
urine or CSF.
Results will be
confirmed by
instructor.
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OBJECTIVES

COURSE OUTLINE

CLASS RESOURCES/
CLASS ACTIVITIES

EVALUATION
TECHNIQUES/
INSTRUMENT

The student will:

36.

37.

38.

39.

40.

41.

42.

43.

44.

Recall the clinical significance of test
determinations on pleural fluid.

State the diagnostic significance of the sweat

chloride test.

Describe the Gibson-Cooke Sweat test
including collection and analysis.

Delineate the diagnostic significance of
seminal analysis.

List the major parameters tested on seminal
fluid to determine fertility.

State the normal ranges for the major
parameters tested on seminal fluid.

Define the following terms:

c. Oligospermia

d. Azoospermia

Perform a cell count on a spinal fluid using
the appropriate tube, hemocytometer and
manual calculation of results.

Perform a quantitative protein analysis on a
24-your urine and a CSF specimen.

3. Microbiology
IV. Synovial Fluid
A. Appearance
B. Function
C. Tests Performed and their Clinical
Diagnostic Significance
1. Glucose
2. Microscopic Analysis
V. Pleural Fluid
A. Appearance
B. Function
C. Tests Performed and their Clinical
Diagnostic Significance
1. Microbiology
2. Microscopic Analysis
3. Chemistry
T. Protein
LDH
Glucose
Amylase
Triglyceride
pH
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VI. Peritoneal Fluid
A. Appearance
B. Function
C. Tests performed and their Clinical
Significance
VII. Semen Analysis
A. Appearance
B. Tests performed and their clinical
significance
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Ohio Articulation Number Form Directions

This form is used to submit your course information to the Ohio Board of
Regents, for all courses that make up OAN requirements. This document
is a form, so the only fields that need to be filled in can be. When you
open this, make sure the top of the screen, where the name of the
document is displayed, says “Documentl” or something similar to that.
When you open this form from a location other than inside of word, it
creates a blank template to fill in. Please fill it in with the appropriate
course information from your institution. All of the fields in this
document are expandable, and will grow to fit as much data in them as
you need. Note that these fields are implemented as MS Word tables.
Keep that in mind as you are copying and pasting between your syllabi
and this form.

Once you are done entering your course information, you need to save
this file. Since Word opened a blank version of this file, you will need to
rename it to save it. Under file, choose “Save as” and then enter the
name of the file. The naming scheme for this form is Institution-Year-
OAN number-Course Title.

Example, if you were ABC Community College, and you were submitting
your Calculus110 course, the name of the file would be ABC-2005/06-
OMTOO0S5-Calculus110. If two (or more) courses are required to fulfill that
same OAN, you would submit ABC-2005/06-OMT005-
Calculus110Calculus111.

When you are done with your submissions, please send them
electronically to the Ohio Board of Regents at
atpanels@regents.state.oh.us so we can keep your information on file.

If you encounter any problems or have any questions, please contact any
of the individuals listed bellow:

Jim Ginzer (614) 752-9486 jginzer@regents.state.oh.us

Sam Stoddard (614) 752-9532 sstoddard@regents.state.oh.us

Nick Wilson (614) 466-4158 nwilson@regents.state.oh.us




