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المتطلبات الأكاديمية للمقرر الدراسي

1. معلومات عامــــــــــــــــة:


	1
	اسم المقرر الدراسي
	Clinical Chemistry

	2
	رمز المقرر
	MLT255

	3
	منسق المقرر
	

	4
	القسم / الشعبة التي تقدم البرنامج
	  Medical Laboratories

	5
	الأقسام العلمية ذات العلاقة بالبرنامج
	 

	6
	الساعات/الوحدات الدراسية للمقرر
	4/3/week

	7
	اللغة المستخدمة في العملية التعليمية
	English

	8
	السنة الدراسية/ الفصل الدراسي
	Fifth Semester

	9
	تاريخ وجهة اعتماد المقرر
	DD/MM/YYYY



1.1 عدد الساعات الأسبوعية:
2

محاضرات       معامل                    تدريب  	          المجموع	     4
2

1.2 نوع المقرر
	 عام
	
	تخصصي
	
	اختياري
	
	داعم
	




2-أهــــــداف المقرر: Course objectives

1-Explain the principles and methodologies of clinical chemistry tests used in diagnosis, monitoring, and treatment of disease.
2-Perform quantitative analysis of clinically significant analytes in body fluids using manual and automated techniques.
3-Interpret laboratory data in the context of organ function, pathophysiology, and patient clinical presentation.
4-Apply quality control and assurance protocols to ensure accuracy, precision, and reliability of clinical chemistry results.
5-Correlate clinical chemistry findings with specific disease states and understand their therapeutic implications.



 


3. Intended Learning Outcomes (ILOs)
A. Knowledge and Understanding
	Code
	Outcome

	A.1
	Describe the principles of analytical methods used in clinical chemistry (spectrophotometry, electrophoresis, immunoassays, etc.).

	A.2
	Explain the metabolism and physiological role of key analytes (glucose, proteins, lipids, enzymes, electrolytes, hormones).

	A.3
	Outline the pathophysiological basis for changes in analyte concentrations in various disease states.

	A.4
	Identify the sources of pre-analytical, analytical, and post-analytical errors in clinical chemistry testing.

	A.5
	Recall reference ranges, units of measurement, and clinical significance of major chemistry analytes.



 B. Mental Skills
	Code
	Outcome

	B.1
	Calculate analyte concentrations using standard curves, calibrations, and dilution factors.

	B.2
	Analyze and interpret panels of clinical chemistry results to suggest possible diagnoses.

	B.3
	Evaluate the validity of test results using internal quality control data and Levy-Jennings charts.

	B.4
	Correlate abnormal chemistry profiles with dysfunction of specific organ systems.

	B.5
	Troubleshoot unexpected results or instrument flags in clinical chemistry assays.



C. Practical and Professional Skills
	Code
	Outcome

	C.1
	Perform accurate pipetting, preparation of calibrators, controls, and patient samples.

	C.2
	Operate and perform basic maintenance on automated chemistry analyzers and semi-automated instruments.

	C.3
	Conduct manual and automated assays for key analytes (glucose, urea, creatinine, enzymes, etc.).

	C.4
	Apply quality control procedures and document results appropriately.

	C.5
	Adhere to laboratory safety protocols and standard operating procedures (SOPs).



D. General and Transferable Skills
	Code
	Outcome

	D.1
	Communicate laboratory findings and their potential clinical implications clearly in written reports.

	D.2
	Collaborate effectively in a laboratory team to process samples and manage workflow.

	D.3
	Utilize laboratory information systems (LIS) and reference materials to verify and report results.

	D.4
	Apply critical thinking to resolve discrepancies and ensure result accuracy.

	D.5
	Demonstrate professionalism, attention to detail, and ethical conduct in handling patient data.






4. Course Contents (Weekly Schedule - 16 Weeks)
	Week
	Theory Topics (2 hours/week)
	Practical / Lab Work (2 hours/week)
	Total Weekly Hours

	Week 1
	Introduction to Clinical Chemistry: Lab Organization, Safety & Automation
	Laboratory Safety, Pipetting Techniques & Introduction to Analyzers
	4

	Week 2
	Principles of Analytical Methods & Instrumentation
	Spectrophotometry: Calibration & Verification
	4

	Week 3
	Carbohydrates: Metabolism, Disorders & Glucose Analysis
	Glucose Estimation: Manual (GOD-POD) & Automated Methods
	4

	Week 4
	Proteins & Amino Acids: Analysis & Clinical Significance
	Total Protein & Albumin Estimation (Biuret, BCG)
	4

	Week 5
	Lipids & Lipoprotein Metabolism
	Cholesterol & Triglyceride Estimation
	4

	Week 6
	Enzymes: Kinetics, Isoenzymes & Cardiac Biomarkers
	Assay of ALT, AST, ALP, CK & LDH
	4

	Week 7
	Electrolytes, Acid-Base & Blood Gas Balance
	Estimation of Na+, K+, Cl- & TCO₂; pH Measurement
	4

	Week 8
	Midterm Exam (Theory + Practical)
	
	-

	Week 9
	Renal Function Tests: Urea, Creatinine, Clearance
	Estimation of Urea & Creatinine; Calculation of eGFR
	4

	Week 10
	Liver Function Tests & Bilirubin Metabolism
	Total, Direct & Indirect Bilirubin Assay
	4

	Week 11
	Calcium, Phosphate & Bone Metabolism
	Estimation of Serum Calcium & Phosphorus
	4

	Week 12
	Endocrinology: Thyroid, Adrenal & Pituitary Function
	Principles of Immunoassay & Hormone Testing (Demo)
	4

	Week 13
	Therapeutic Drug Monitoring & Toxicology
	Case Studies on Drug Levels & Common Toxins
	4

	Week 14
	Quality Assurance & Lab Information Systems
	QC Chart Preparation & Analysis; LIS Navigation
	4

	Week 15
	Integration: Case Studies & Critical Value Management
	Comprehensive Patient Profile Analysis
	4

	Week 16
	Final Examinations
	
	-

	Total Hours
	32 Theory Hours
	32 Practical Hours
	64 Hours



 
5. Teaching and Learning Methods
Interactive Lectures: Using case presentations, data interpretation, and problem-based learning.
Hands-On Laboratory Sessions: Training on both manual methods and automated analyzers using simulated patient samples.
Case-Based Learning (CBL): Analysis of patient histories with accompanying lab data to develop diagnostic reasoning.
Demonstrations: Live or video demonstrations of advanced instrumentation and techniques.
Workshops: Calculation workshops for calibration, QC statistics, and renal/hepatic indices.
Virtual Simulations: Use of online platforms for analyzer operation and troubleshooting.
E-Learning Resources: Access to online databases of reference ranges, clinical guidelines, and procedure videos.

   6-Assessment Methods 

	Assessment Method
	Date of Assessment
	Weight

	1
	Quizzes & Class Participation
	Throughout Semester
	10%

	2
	Practical Assignments & Lab Work
	Throughout Semester
	30%

	3
	Midterm Exam (Theory + Practical)
	Mid-Semester
	20%

	4
	Final Project
	End of Semester
	20%

	5
	Final Exam (Theory + Practical)
	End of Semester
	20%

	Total
	
	
	100%



 المراجع والدوريات 7- References and Periodicals

	Type
	Title
	Author(s)
	Publisher
	Edition

	Core Textbook
	Tietz Fundamentals of Clinical Chemistry and Molecular Diagnostics
	Burtis, C.A., Bruns, D.E., & Sawyer, B.G.
	Elsevier Saunders
	2th

	Core Textbook
	Clinical Chemistry: Techniques, Principles, Correlations
	Bishop, M.L., Fody, E.P., & Schoeff, L.E.
	Lippincott Williams & Wilkins
	4th

	Recommended Journal
	Clinical Chemistry
	-
	American Association for Clinical Chemistry (AACC)
	-

	Recommended Journal
	Annals of Clinical Biochemistry
	-
	Association for Clinical Biochemistry and Laboratory Medicine
	-




 الإمكانات المطلوبة لتنفيذ المقرر 8. Facilities and Resources Required  
 Lecture Hall: Equipped for multimedia presentations of chemical concepts, calculations, and data plots.
Analytical Chemistry Laboratory: 
Chemical Stockroom: Supplies of ACS-grade reagents, acids, bases, indicators, and primary standards
Virtual Learning Environment (VLE): For sharing protocol videos, calculation templates, safety data sheets (SDS), and sample datasets
Safety Equipment: Eyewash stations, safety showers, fire extinguishers, chemical spill kits, and appropriate personal protective equipment (PPE) 


منسق المقرر...........................................     التوقيع ...............................…


 
منسق البرنامج..........................................    التوقيع ...................................


التاريخ....../......../........م

1

مصفوفة المقرر الدراسي: الكيمياء السريرية  Clinical Chemistry (MLT 255)
	الأسبوع الدراسي
	 (A)المعرفة والفهم
	المهــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــارات

	
	
	 (B)المهارات الذهنية
	 (C )المهارات العلمية والمهنية
	(D)    المهارات العامة 

	
	A1
	A2
	A3
	A4
	A5
	B1
	B2
	B3
	B4
	B5
	C1
	C2
	C3
	C4
	C5
	D1
	D2
	 D3
	D4
	D5

	1
	√
	
	√
	
	√
	
	
	
	
	
	√
	
	√
	√
	√
	√
	
	
	
	

	2
	
	
	
	√
	
	√
	
	√
	√
	
	
	
	√
	√
	√
	√
	
	
	
	

	3
	√
	√
	
	
	
	√
	√
	
	
	
	√
	
	√
	√
	√
	√
	
	
	
	

	4
	√
	√
	√
	√
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	
	

	5
	√
	√
	√
	√
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	
	

	6
	√
	√
	√
	√
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	

	7
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	

	8
	
	Midterm Exam
	
	

	9
	
	√
	
	√
	
	√
	√
	√
	√
	√
	√
	
	√
	√
	√
	√
	√
	√
	√
	

	10
	
	√
	√
	√
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	

	11
	
	√
	√
	√
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	

	12
	
	√
	√
	√
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	13
	
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	14
	
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	15
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	16
	
	Final Exam  
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