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إرشادات للطلبة
· الرغبة والحماس للتعليم
· كن مشاركاً في جميع الأنشطة
· احترم أفكار المدرس والزملاء

· أنقد أفكار المدرس والزملاء بأدب إن كانت هناك حاجة.

· احرص على استثمار الوقت

· تقبل الدور الذي يسند إليك في المجموعة

· حفز أفراد مجموعتك في المشاركة في النشاطات
· احرص على بناء علاقات طيبة مع المدرس والزملاء أثناء المحاضرة
· احرص على ما تعلمته في المحاضرة وطبقه في الميدان .
· ركز ذهنك بالتعليم واحرص على التطبيق المباشر
· تغلق الموبايل قبل الشروع بالمحاضرة
الوحدة الأولى

أهداف الوحدة (OBJECTIVES):

يتوقع في نهاية الوحدة الاولى أن يكون الطالب قادراً على:

By the end of the Unit one, the student should be able to:

1. Known all scientific faces about laboratory managements
2. How samples collections
3. When and why laboratory errors  occur
الأساليب والأنشطة والوسائل التعليمية

	م
	الأساليب والأنشطة التعليمية
	الوسائل التعليمية

	1
	· محاضرة
· مناقشة
· سؤال وجواب
· نشاط (1/1/2) خيارات متعددة
	· جهاز حاسوب
· جهاز عرض
· سبورة
· اوراق واقلام


خطة إجراءات تنفيذ الاساليب والانشطة التعليمية
	الوحدة
	الإجراءات

	الأولى

	
	التعريف بالبرنامج وأهدافه وأهميته

	
	القاء المحاضرة مستخدما جهاز العرض والسبورة

	
	طرح بعض الاسئلة خلال القاء المحاضرة

	


ملاحظة:

1. التدريسي يقدم النشاط على المادة العلمية إذا كانت هناك خبرات سابقة لدى الطلبة.
2. قد تحتاج لأكثر من نشاط في المحاضرة الواحدة.

الوحدة  الأولى - المحاضرة الأولى - الزمن: 90 دقيقة
الهدف :

This lecture aim to know what specimen collection  types
المادة  العلمية:

Specimen collection

Biological specimens include :-
1-Whole blood

2- Serum (the clear liquid that separates from blood that is allowed to clot)
3- Plasma (the yellow liquid that remains after cellular components are removed by centrifugation)
4-Urine

5-Feces

6-Saliva

7-Others (ascites ,synovial, spinal, amniotic, pleural and pericardial) fluids

Blood aspiration

1-venipuncture (in adult) from vein

2- Arterial puncture (for blood gas analysis) from artery

3- Skin puncture( in young children) from capillary

Venipuncture

It is obtaining blood specimen from a patient s vein .
-Location

1- From median cubital vein is preferred because it is large and close to surface of skin

2-Cephalic and basilica v

3-Back of hand and ankle

The patient should be seated or supine and never performed on standing patient .
Preparation of site-
By gauze pad saturated with isopropanol

If specimen collected for ethanol determination you must use (zephiran chloride)
Povidone iodine should be avoided as cleansing agent because it interfere with several chemistry procedures

The skin should be allowed to dry in the air because traces may cause hemolysis

-Timing

Time at which specimen is obtained is important for those constituents that undergo marked diurnal variation like steroids, and specimens for alcohol or drug measurement .
-Venous occlusion

Tourniquet is applied 10-15 cm above the intended puncture site .This will obstruct the return of venous blood to the heart so will distend the veins .
Tourniquet leaved between 1-3 minutes because  marked changes observed after 3 minute  .
Pumping of fist before venipuncture should be avoided because it cause an increase in plasma potassium, phosphate, and lactate concentration

that lowering blood PH which will cause ionized calcium to increase .
Skin puncture

Skin is punctured with sharp lancet with depth less than 2.5 mm depth .
The first drop of blood is wiped off, and subsequent drops are transferred to collection tube by gentle contact, and avoid milking or squeezing of finger or foot.
This method is used for :-
1- Pediatric age group because we need limited sample

2- Sever venous damage like in repeated venipuncture

3-Unavailable veins like in burn or bandage

4-Point of care tests like glucose and hemoglobin

Arterial puncture

It is used primarily for blood gas analysis.
Preferred sites are:-
- Radial art. at wrist

-Brachial art. at the elbow

-Femoral art. at the groin

Factors affecting results because of blood collection

Technique use of anticoagulant, preservatives, site of

collection, hemolysis, and venous stasis

Anticoagulant

It is used to prevent clot formation when whole blood or plasma specimen are needed

- Heparin is the most widely used anticoagulant , it is available as sodium, potassium, lithium and ammonium salts .
It prevents fibrinogen change to fibrin by accelerating action of antithrombin 3 .
It inhibits acid phosphatase activity and inhibit binding of triiodothyronine and thyroxine to their carrier proteins thus producing higher free concentration of these hormones

It also unacceptable for most tests of  PCR .
- EDTA (ethylene-diamine-tetra-acetic acid) is a chelating agent binding divalent cations such as Ca which is important for clotting

mechanism,so it is invalid for calcium estimation .
It is used as disodium,dipotassium, or tripotassium salts so it is unsuitable for potassium analysis .
- ACD (acid citrate dextrose) is used for samples for molecular diagnosis to preserve both the form and function of cellular component .
- Sodium fluoride is a weak anticoagulant added as preservative for glucose in blood

It inhibit enzyme involve in glycolysis, but it interfere with urea nitrogen through inhibition of urease enzyme .
- Sodium citrate is a chelating agent for calcium so it is unsuitable for measurement of Ca .
- Sodium iodoacetate used as substitute for sodium fluoride as anti-glycotic agent but it has no effect on urea test so it is used when

both glucose and urea tests are performed onthe same time .
Site of collection

There is no clinical significant difference between capillary blood and arterial blood in PH, PO2 and  PCO2 .
Venous blood glucose is less than capillary glucose .So capillary blood have increased glucose and potassium and decrease bilirubin , calciumsodium, and total protein compared to venous blood .
Blood from site of intravenous infusion give false result of hyperglycemia .
Hemolysis

It is disruption of red cell membrane resulting in release of hemoglobin and other cellular components.it lead to increament of lactate

dehydrogenase, potassium, magnesium, AST and PO4,
Hemoglobin may interfere with some chemical reactions so falsely increase plasma bilirubin and lowering alkaline phosphatase

activity .
Delayed separation of blood

In vitro the erythrocytes use up the available glucose in it so glucose will pass from plasma to RBC to continue using glucose so blood glucose level will below .
Refrigeration

Refrigeration of whole blood cause reduce activity of adenosine triphosphatase pump so this not suitable for urea and elecrolytes measurement . Freezing results in hemolysis, therefore blood specimens must be centrifuged and plasma separated from cells before storing .
Venous stasis

if occlusion is maintained for more than short time the combined effect of raised intracapillary pressure and hypoxia of vessel wall increase rate of passage of water and small molecules from lumen to surrounding interstitial fluid but large molecules not pass like proteins and protein bound calcium will be increased.also potassium leakage causing falsely

high plasma concentration .
Specimen handling

* Specimen identification or labeling: every specimen container must be adequately labeled with minimum information that include :
-Patient name, identify number, date and time of collection.
-Use request form wrapped around the container is not acceptable as specimen label.
* Test request: that must contains

-Patient name and address

-Patient gender

-Patient age

-Date and time specimen obtained

-Test required

-Type of specimen

-Name of physician ordering test

* Specimen preservation:
* Separation and storage: plasma or serum should be separated from cells as soon as possible , but early separation before half hour may permit continued formation of fibrin and lead to obstruction of sample probe in testing equipment. if it is impossible to centrifuge a blood specimen within 2 hours ,the specimen should be held at room temperature rather than at 4c to decrease hemolysis. Avoid freeze-thaw cycle bec. It may degrade analyte of interest.
* Specimen transport : in sealed plastic biohazard bags designed for specimen transport .
Other specimens

* Urine specimen

Random early morning specimen is preferred bec. It is most concentrated ,used for microscopical examination , detection of abnormal amounts of constituents such as proteins, HCG in urine.
Bacterial examination of first 10 ml of urine voided is most appropriate to detect urethritis, whereas midstream specimen is best for bladder disorders.
Double voided specimen is urine excreted during timed period after complete emptying of bladder used in glucose tolelance test.
Urine preservatives

It is added to reduce bacterial action or chemical decomposition or to solubilize constituents that might precipitate out of solution.
Most satisfactory forms of preservation of urine is refrigeration after collection.
Refrigeration is even more successful when combined with chemical preservatives like acidification to below PH 3 to preserve 24 h. specimen , and specimen for calcium, steroid, and vanillmandelic acid (VMA).
Weak base  such as sodium bicarbonate or small amount of sodium hydroxide is used to preserve specimens for porphyrins, urobilinogen, and uric acid testing.
* Feces specimen

Feces are most commonly tested for microorganism as the cause of diarrhea , and tested for heme or occult blood as an indicator of bleeding ulcer or malignant disease in gastrointestinal tract. Feces from children may be screened for trypsin activity to detect cystic fibrosis.
In adult , fecal excretion of nitrogen and fat is used to assess the severity of malabsorption and the measurement of fecal porphyrins is required to characterize type of porphyria.
Usually , no preservative is added to feces , but container should be kept refrigerated throughout collection period and care should be taken to prevent contamination of urine.
* Cerebrospinal fluid specimen

Spinal fluid is normally obtained from lumber region , it is examined for

1. Cerebrovascular accident

2. Meningitis

3. Demyelinating disease

4. Malignant disease

The initial specimen may be contaminated by tissue debris or skin bacteria so the first tube should be used for chemical or serological tests, the second for microbiological tests, and the third for microscopic and cytological tests.
* Synovial fluid specimen

The technique of obtaining synovial fluid for examination is called arthrocentesis which is used to characterize type of arthritis and to differentate non-inflammatory effusion from inflammatory infusion.
Normally, only a very small amount of fluid is present in any joint but this volume is usually very much increased in inflammatory conditions.
Sterile plain tube is used for culture and for glucose and protein measurement. EDTA tube is necessary for total leukocyte, differential and erythrocyte count.
* Amniotic fluid

The collection of amniotic fluid is called (amniocentesis), which is used for:
1. Assessment of prenatal diagnosis of congenital disorders

2. To assess fetal maturity

3. To look for Rh isoimmunization

If specimen is for determination of fetal lung maturity using lecithin-sphingomyelin ratio or albumin to surfactant ratio, the container is immediately placed in ice.
If for spectrophotometric analysis , the specimen should be transferred to brown tube to prevent photo-degradation of bilirubin.
* Pleural, pericardial, and ascetic fluid

these cavities normally contain a small amount of serous fluid that lubricate the opposing parietal and visceral membrane surfaces. The collection procedure is called paracentesis which is used to know that fluid accumulate is an effusion or an exudateby presence of protein .
* Saliva

Its use is very limited except measurement of blood group substances to determine secretor status and genotype , and most recently to detect the presence of anti-HIV antibodies.
Requesting lab. Results

They are used for:
1. To help diagnosis and confirming a clinical suspicion.
2. Screening for metabolic diseases

3. To monitor treatment and prognosis

4. For researches

Repetition of the same test Or how often I should investigate the patient?
1. How quickly numerically significant changes occur like concentration of main plasma protein fractions do not changed in less than 1 week also TSH do not changed in less than 6 weeks.
2. Whether significant numerical changes will alter treatment like potassium concentration alter rapidly in patient taking large doses of diuretics which need to change treatment.
Result interpretation to find sources of error

* Pre-analytical errors: which represent 40% of lab. Errors

A.technical factors:
1. Accurate labeling for identification

2. Collection into correct container

3. Appropriate preparation of patient like fasting

4. Rapid and safe transport to lab. Like  arterial blood gases samples should be sealed and cooled , and samples of porphyrin should be protected from light.
B. biological factors

-Endogenous

1. Age related differences like bilirubin in neonate and plasma alkaline phosphatase is higher in children and elderly.
2. Sex related differences like plasma urate is higher in males, and HDL is higher in premenopausal women than in men.
3. Ethinic differences like creatine kinase is higher in black than in white people.
4. Regular i.e. changes occur throughout the 24-h period called circadian or diurnal rhythms like plasma cortisol which is higher in the morning and liw at night.
Also plasma iron concentration may fall by 50% between morning and evening .also there is monthly variation especially in women during menstrual cycle like estradiol.
5. Body mass: obese individuals tend to have higher insulin and TG --Exogenous

1) Stress: pituitary and adrenal hormones are affected by stress (ACTH,cortisol,prolactin,catecholamines)
2) Posture: that affect renin and aldosterone which are higher in sanding than recombinant .also protein and protein bound molecules are 10% higher in upright than when recumbent.
3) Fasting: food intake affect many analytes like glucose, TG, and insulin because  they increase after a meal, also protein rich meal result in increase blood urea.
4) Medications: statin affect creatin kinase and liver enzymes, also glucocorticoid suppress ACTH and decrease cortisol, also thiazide diuretics decrease plasma K , also increase total thyroxine.
5) Exercise: can cause increment in plasma potassium and creatine kinase.
*Analytical errors: this occur in lab during analysis, and test methods should be checked for accuracy, precission, specificity, sensitivity, and linearity.
*Post-analytical errors: can occur during calculation and recording results.
الوحدة  الأولى - المحاضرة الثانية  - الزمن: 90 دقيقة
الهدف:

This lecture aim to know what errors  types of samples

المادة العلمية

Sampling errors

*Blood sampling technique

difficulty in obtaining blood specimen may lead to hemolysis that lead to increament of potassium, AST, LDH.
*Prolong stasis

If prolong occlusion the protein and protein bound components of plasma such as calcium and thyroxine will be falsely elevated.
*Insufficient specimen

Small volume specimen is impossible for tests.
*Error in timing

Like 24- hour urine specimen may have inaccurate timed volume of urine.
*Incorrect specimen container

*Inappropriate sampling site

Like blood sample taken from intravenous drip that gives false high result for serum glucose level.
Collection tubes

Also called vacationers because  they are evacuated tubes with negative pressure to facilitate collection, sterile, with universal coloured –coded rubber stoppers to denote tube types which are:
*Red –top tubes contain no anti coagulant or preservatives, used for collecting serum, so allow blood to clot before centrifuge.
*Gold or tiger top tubes

Contain a gel that forms physical barrier bet. Serum and cells after centrifuge with no additives .
*Gray –top tube

Used for glucose measurement because . It contain sodium fluoride or sodium iodoacetate, and both inhibit enzymes in glycolytic pathway

Sodium fluoride inhibit enolase, and iodoacetate inhibits glucose-3- phosphate dehydrogenase.
*Green-top tubes

Contain heparine that blood doesnot clot so we obtain plasma.
*Lavender –top tubes

Contain EDTA so used for hematological studies.
*Blue-top tubes

Contain sodium citrate that used for coagulation studies.
*Brown and royal blue top tubes

Used for trace elements

Brown for lead

Royal blue tube is acid washed used for other trace elements.
Types of urine specimen collection

*Random specimen

Most commonly used for urine analysis and micoscopical analysis.
*First morning specimen also called 8 hour specimen

It is taken when patient first awake in the morning , it is specimen of choice for urine analysis with concentrated cellular elements, and proteins.
*Midstream clean catch specimen

This is preferred type of specimens for culture and sensitivity because Reduce incidence of cellular and microbial contamination.
*Timed collection specimen

To measure creatinine , urine urea nitrogen, glucose, sodium, and potassium.the bladder is emptied prior to beginning of collection.
Quality control

It is a set of measures useful in detecting errors or measures in each test to verify that test is working properly. The aim of quality control is to ensure that the results are correct.
Quality assurance

is the overall program that ensure that the final results reported by lab. Are correct or it ensure that the right test is carried out on right specimen , and the right results is delivered to right person at the right time.
Errors detecting by Q.C can be minimized by controlling variables which are:
-Pre-analytical variables:
*Patient identification

*Patient preparation(like blood glucose after fasting)
*Specimen collection(hemolysed sample, insufficient sample )
*Specimen handling(incorrect container, incorrect specimen storage)
*Timing of collection( like 24 h. urine test)
*Other factors:  -Sex of the patient , Age of patient , Patient posture and Exercise

-Analytical variables:
*Selection of appropriate method

*Standardization and calibration

*Verification of procedures

*Monitor critical equipment

Types of errors

1.Random errors

Is difficult to eliminate but repetition reduce influences of random errors. examples :errors include error in pipetting , changes in incubation period, random air bubbles during pipetting, inappropriate storage of control, power supply.
2.systemic error

It create bias in results and can be accounted for by applying correction. Systemic errors induced by factors such as variation in chamber temperature, blockage of plate washer, modification in test method, deterioration of reagent or calibrator or control products in use and storage.
Internal quality control

It is asset of procedures undertaken by lab. staff for continuous monitoring of operation and results to decide wether results are reliable or not, here we use either patient serum or international serum standers .
External quality control

It is a participation in a scheme were that lab. Can compare its performance to other laboratories using the same method and instrument on weekly or biweekly basis.
Internal Q.C programis most useful for precision, but external Q.C program useful for accuracy.
International definitions

Precision: it is closeness or agreement between test results under prescribed conditions.
Accuracy: it is closeness of estimated value to true value(reference values).
Bias: difference between test results and reference values.
Specificity: it is the ability of method to measure solely the component of interest.
Sensitivity: it is the ability to detect small quantities of measured component .
Control chart (levey-jenning chart)(shewhart chart)
It is a method of presenting Q.C data . We analyse a single batch of control serum for 30 consecutive days, then calculate the mean and SD ,Then draw horizontal line for the mean, then draw line at 1SD,2SD,3SD above above and below the mean line.
The value obtained on each day by analysis of samples is plotted in this chart (single chart for each parameter).
Westgard rules

*Warning rules

*Mandatory rules
الوحدة  الأولى - المحاضرة الثالثة   - الزمن: 90 دقيقة
الهدف:

This lecture aim to know what is Laboratory safety

المادة العلمية

Laboratory safety

Various types of hazards are encountered in operation of a clinical lab., these hazards must be identified and labeled, and work practices developed for dealing with them.
The major categories of hazards encountered include: Biological, chemical, electrical, fire hazard.
Chemical hazards

the proper storage and use of chemicals in use is necessary to prevent dangers, such as burns, explosion, fires, and toxic fumes. toxic substances in lab.can be absorbed either from direct contact through skin or inhaling vapors or fine powder or may be swallowed accidently while pipetting, so the injury result from effect of these chemicals on other tissues like bone marrow, liver and kidney.
Biological hazards

it is essential to minimize exposure of lab. Workers to infectious agents such as hepatitis, HIV, which may result from

accidental puncture with needles, spilling or splattering of infectious materials on bench tops or floors, centrifuge accident, cuts or scratches from contaminated vessels.
Glassware safety

1.chipped or cracked glassware should not be used.
2. broken glassware should not be disposed in classroom trashcan because There is special glass disposal container for it.
3. when pouring liquids into glassware make sure the container you are pouring into is resting on table at least a hand breadth from edge.
Personal Protective Equipment(PPE)
Is any equipment that wear to prevent injury in the workplace when engineering controls fail to eliminate the hazard.
Common types of PPE

Head ,Eyes ,Face ,Hands ,Feet ,Body ,Hearing ,Respiratory

Eye PPE

Needed when employee work may have potential eye injury by hazards: Machines ,Laser ,Heat ,Tools ,Flying particles ,Fire work ,Chemical handling

Types of eye protection

•Non-prescription safety glasses.
•Prescription safety glasses wear over it non-prescription eye protection .
Types of hand protection

•Temperature resistant

•Infectious (biohazard) resistant like latex, vinyl, nitrile.
Types of body protection

•lab. Coat

•aprons

Chemical safety

1- Wear protective goggles whenever heating or pouring hazardous chemicals like concentrated acids and bases or performing procedures that generate aerosols of blood or other body fluids or reagents under pressure.
2- Never mix chemicals together unless you are told to do so.
3- Never taste any chemicals .
4- If you need to smell the odor of chemical, waft the fume toward your nose with one hand and donot put your nose over the container to inhale the fume.
5- Wash your hand after handling hazardous chemicals and after removing gloves.
6- The bottles containing chemicals should be clearly labeled.
7- Always carry large bottles by holding with both hands.
8- Keep bottles lower than eye level.
Biosafety or Biological safety

Is application of safety precautions that reduce laboratories risk of exposure to potentially infectious materials.
*Biosafety level 1

Microbes not known to cause disease in healthy adults and present minimal potential hazard to lab. And environment like non-pathogenic strain of E.coli.
Practices : Work can performed on an open table and PPE ARE SINK for hand wash and doors separated.
*Biosafety level2

Microbes are potentially lethal disease through respiratory transmission like M ycobacterium tuberculosis.
Practices : Laboratories must receive immunization, and access to lab is restricted , and PPE is respirator , the air is exhausted not circulated, and doors with automatic locking.
*Biosafety level 3

It is the highest level of dangerous and exotic microbes like Ebola virus, and Marburg virus.
Practices : Change clothes before entering and shower upon exiting and decontaminate all materials before exiting , and use separate building for lab. With vacuum lines.
Hazardous waste products management strategy

1. Waste minimization by source reduction and recycling

2. Treatment methods: chemical treatment and physical treatment

-Chemical treatment: to make complete breakdown of hazardous waste into non-toxic form by (neutralization, precipitation, oxidation, and reduction)
-Biological treatment: like pseudomonas bacteria by benzene, phenol, cresol.
And all biohazardous material should be discarded in biohazard bag to be autoclaved.
When performing venipuncture you should :
•Wear clean gloves for each patient you drow.
•Wash your hand whenever you change gloves

•Dispose of contaminated needle , syringes and test tubes in proper biohazardous container.
•Draw blood from patient in isolated room.
Fire safety

There are 4 classes of fire

Class A : ordinary combustibles or fibrous material such as wood, paper, clothes, rubber, some plastics.
Class B : flammable or combustible liquids as gasoline, kerosene, paint.
Class C : energized electrical equipment such as power tools, switches, panel boxes.
Class D : combustible metals such as magnesium, titanium, potassium.
How you manage

•Call fire department

•Confirm fire is not spreading

•Confirm safe path to exit not threatened by fire.
•Know how to properly operate fire alarm and fire safety equipment.
Electrical hazards

Electrical wires or connections are potential shock or fire hazards, so worn wires on all electrical equipment should be replaced , using 3 pole plug., and use of extension cords is prohibited
الوحدة الثانية
أهداف الوحدة (OBJECTIVES):

يتوقع في نهاية الوحدة الاولى أن يكون الطالب قادراً على:

By the end of the Unit one, the student should be able to:

1-Known what is HbA1c and why it use

2-Know what are liver function tests

3-Know what are renal function tests

الأساليب والأنشطة والوسائل التعليمية

	م
	الأساليب والأنشطة التعليمية
	الوسائل التعليمية

	1
	· محاضرة
· مناقشة
· سؤال وجواب
· نشاط (1/1/2) خيارات متعددة
	· جهاز حاسوب
· جهاز عرض
· سبورة
· اوراق واقلام


خطة إجراءات تنفيذ الاساليب والانشطة التعليمية

	الوحدة
	الإجراءات

	الأولى

	
	التعريف بالبرنامج وأهدافه وأهميته

	
	القاء المحاضرة مستخدما جهاز العرض والسبورة

	
	طرح بعض الاسئلة خلال القاء المحاضرة

	


ملاحظة:

1التدريسي يقدم النشاط على المادة العلمية إذا كانت هناك خبرات سابقة لدى الطلبة.
2قد تحتاج لأكثر من نشاط في المحاضرة الواحدة.

الوحدة  الثانية  - المحاضرة الأولى - الزمن: 90 دقيقة
الهدف :

This lecture aim to know what is HbA1c
المادة  العلمية:

Glycated hemoglobin(HbA1c)
It is simply hemoglobin to which circulating glucose has bound. Hemoglobin is the oxygen-carrying pigment that gives blood its red colour . About 90% of hemoglobin is hemoglobin A and approximately 8% of hemoglobin A is made up of minor component that are chemically different , these minor components include hemoglobin A1c, A1b,A 1a1, and A1a2. Hemoglobin A1c is a minor component of hemoglobin to which glucose is bound and also called glycated or glycosylated hemoglobin or glycohemoglobin. It is used exclusively for monitoring , but now it is accepted as diagnostic test. Hemoglobin undergoes glycation in vivo at a rate proportional to blood glucose level . It persist for lifetime of the red blood cell which is 120 day (3-4month).
Reference values of HbA1c

Less than 6%-normal

6-6.5%-diabetic

Below 7% is good control(delay complications)
7.6 - 9%-unsatisfactory control

More than 9%-very poor control.
Factors affecting HbA1c

Caution with interpretation is required in Patients with :
A. hemolytic anemia .
B. abnormal hemoglobin like sickle cell anemia

C. iron deficiency anemia.
D. Chronic liver disease and chronic kidney disease.
E. HbA1c must not be used in diagnosis

In possible type 1 diabetes , acutely ill patient and in pregnancy.
F. serum opalescence(↑TG)
Estimation of HbA1c

a) HPLC(high performance liquid chromatography)-gold standerd, it separate mixtures into various components by adding the mixtures to special liquids and passing them to under pressure through columns filled with a material that separate the mixture into its different component

b) Immune-turbimetric method-HbA1cAb affinity chromatography.
c) Electrophoretic methods

d) Method based on chemical reactions.
Advantages of HbA1c

1- it is an index of long-term control over 120 days and not a snap shot like plasma glucose.
2-Can be done at any time of day.
3- Not influenced by diet , exercise, emotional disturbanceon test day.
4-Useful index in clinical trials.
5-Useful if missed drugs

6-Useful in differential diagnosis of stress hyperglycemia.
Limitation of HbA1c

1-it can not be an emergency room test to titrate insulin

2-can not register hypoglycemia.
3-Not sensitive enough for use in gestational DM

4-Not sensitive in anemia , uremia.
5-Not used in diabetic children.
Correlation of mean plasma glucose –HbA1c

Mean plasma glucose =(33.3*HbA1c%)-86

Hemoglobin

is the iron-containing protein within red blood cells that carries oxygen throughout the body, it is made up of heme, which is iron containing portion, and globin chain which are proteins. The globin protein consist of chains of a.a.
Normal hemoglobin types

-Hemoglobin A which is 95-98% in adult

-Hemoglobin A2 which is 2-3% in adult

-Hemoglobin F which is found 2.5% in adult(it is primary hemoglobin produced by fetus during pregnancy).
Hemoglobin abnormalities

are mutant forms of hemoglobin (globin chain)
- Hemoglobin S /in sickle cell disease.
-Hemoglobin H/ᾴ thalasemia

-Hemoglobin Barts/in ᾴ thalassemia

-Hemoglobin H /in B thalassemia

الوحدة  الثانية  - المحاضرة الثانية  - الزمن: 90 دقيقة
الهدف :

This lecture aim to know what are renal functions
المادة  العلمية:

Renal Function Tests

The kidneys have three major functions:
1- Excretion of waste(urea,creatinine)
2- Maintenance of extracellular fluid volume and composition.
3- Hormone synthesis

Each kidney comprise comprises 1 million functional unit called nephrons which are used to seprate water,ions,small molecules ,and toxins then return needed molecules to blood.
Nephron consist of :
1- Glomerulus

2- Proximal convoluted tubule

3- Loop of Henle

4- Distal convoluted tubule

5- Collecting ducts

The glomerulus is tuft of tinny capillaries inside glomerular capsule(Bowman capsule) that work through ultrafiltration(when blood pressure forces water and other small molecules through tiny gaps in capillary walls) The ultrafiltrate has similar composition to plasma except it is free of large proteins because The endothelium provide a barrier to red and white blood cells,The basement membrane is impermeable to macromolecules. The ultrafiltrate travels through various loops of nephron where water and important molecules are removed then to collecting duct which drains into the bladder. Almost all proteins in   glomerular filtrate is reabsorbed by proximal convoluted tubular cells,with result that normal urinary protein excretion is<150mg/24h.
The glomerular filtrate passes into:
proximal convoluted tubule where all glucose is reabsorbed ,all amino acids are reabsorbed, all potassium and bicarbonate are reabsorbed and 75% of sodium is reabsorped.
At loop of Henle Cl is pumped out into interstitial fluid generating medullary hypertonicity on which the ability to excrete concentrated urine depends.
At distal convoluted tubule is under control of aldosterone that reabsorp Na and secrete K and H ions.
At collecting ducts fluid from distal convoluted tubule pass through ,it is under control of vasopressin(antidiuretic hormone) .In absence of vasopressin the cells lining the ducts are impermeable to water resulting in excretion of diluted urine. In presence of vasopressin ,it stimulates incorporation of aquaporins into cell membrane so water can be passively reabsorbed so concentrated urine is excreted.
*The endocrine function of kidney synthesize renin, erythropoietin,and calcitriol.
The biochemical investigations of renal diseases

-Glomerular filtration rate

It is based on measurement of creatinine in plasma and urine

Creatinin clearance=U/P *V mL/min.
U=urine creatinine concentration(μmol/L)
P=plasma creatinine concentration(μmol/L)
V=urine flow rate(mL/min)
Creatinine clearance in adult is normally 88-128mL/min in women and 97-137 mL/min.in men.
-Plasma creatinine

Is the most reliable simple biochemical test of glomerular function. Ideally blood samples should be collected after an overnight fast because   Ingestion of meat –rich meal can increase plasma creatinin, also strenuous exercise also cause slight increase in plasma creatinine.Creatinine is increased in unusual muscle bulk e.g.body builders,teenage boys,elderly women.Creatinine is decreased in muscle wasting and amputation. The reference range of plasma creatinine in adult (50-110)μmol/L or(0.6-1.2)mg/dl so a raised concentration indicates impaired renal function.
-Plasma urea

Urea is synthesized in liver after it break proteins to produce ammonia that contain nitrogen which combine to carbon,hydrogen and oxygen to form urea that travel from liver to kidney,so when it eliminated in urine it is a major route for nitrogen excretion. Plasma urea is less reliable indicator of renal glomerular function than creatinine because  Urea increased by high protein intake and by absorption of amino acids and peptides after gastro intestinal bleeding. Also urea is decreased in low protein intake, and in patient with liver disease. Tubular  reabsorption increased at low rate of urine flow so plasma urea is increased even when renal function is normal.Normal range(7-20)mg/dl

-Assessment of glomerular integrity

Impaired glomerular integrity results in filtration of large molecules that normally retained like proteinuria that detected bydipstick test >300mg/L OR by albumin:creatinin ratio in a spot urine sample .Also red cell casts means that red blood cells embedded in a proteinaceous matrix.All these are indicator of glomerular integrity.
-Assessment of tubular integrity

The presence of glycosuria in subject with normal blood glucose concentration that may be isolated( renal glycosuria) or part of generalized tubular defect called (fanconi syndrome) .The urine like B2-Microglobulin has been used for this purpose

الوحدة  الثانية  - المحاضرة الثالثة   - الزمن: 90 دقيقة
الهدف :

This lecture aim to know what are liver functions
المادة  العلمية:

Liver Function Tests

is large , bilobed, complex organ that receiving large amount of blood and nutrients from gastro-intestinal system by portal vein.
The structural unit of liver is lobule that consist of clusters of hepatocytes around central liver.
It is of vital importance in intermediary metabolism and detoxification and elimination of toxic substances. Damage to the organ may not obviously affect its activity because  Liver has considerable functional reserve .
Major functions of the liver

* Carbohydrate metabolism such as Gluconeogenesis and glycogenolysis

* Fat metabolism such as Lipoprotein synthesis , Ketogenesis and Bile acid synthesis

*Protein synthesis such as Urea synthesis from ammonia Coagulation factors synthesis

* Metabolism and excretion such as Bile 3L/day ,Steroid hormones

And Drugs(detoxification by either bind drug to inactivate compound, or chemically modify compound to be excreted)
*Storage such as Glycogen and Vitamin A

Bile/is compose of bile acid, bile salt, and bile pigment(bilirubin).
BILIRUBIN METABOLISM

The hemoglobin molecule consist of haem and globin ,and when red cells are removed from circulation by reticuloendothelial system mainly spleen, so the haem is liberated and degraded to porphyrin then to biliverdin then to bilirubin pigment. About 80% of bilirubin is derived from haem within reticuloendothelial system but other sources of compounds chemically related to haemoglobin such as myoglobin and cytochromes. Bilirubin is unconjugated bilirubin that is transport in bloodstream bound to albumin bec. It is water insoluble, it is lipid soluble so it can cross cell membrane include blood-brain barrier.
It is taken up by hepatocytes to undergo conjugation with glucuronic acid to form diglucuronides by enzyme uridine diphosphate glucuronyl transferase (UDPGT).
The resulting conjugated bilirubin is water soluble that is secreted into biliary canaliculi(as bile) to reach distal ileum and colon where is broken down by bacterial action to urobilinogen(stercobilinogen)(colourless pigment) . Most of urobilinogen in gut is oxidized in colon to a brown pigment called stercobilin (coloured pigment) which is excreted in stool.
Some urobilinogen is absorbed from gut into portal blood and systemic circulation to be excreted in urine. 80% of bilirubin comes from Hb and 20% from heme containing protein like myoglobin.
The measurement of plasma bilirubin is insensitive test of liver function because  It is frequently normal in early mild liver disease. In health bilirubin is not detected in urine. Conjugated bilirubin in urine is always pathological.
Causes of jaundice

-Pre-hepatic such as Hemolysis and Rhesus incompatibility

-Hepatic such as  Hepatits,Cirrhosis and Prematurity and Physiological (low activity or deficiency of hepatic conjugating enzyme because of immature liver so indirect bilirubin is deposited in brain causing cell damage).
-Post-hepatic such as Gall stone and Carcinoma of head of pancreas

PREHEPATIC /HEMOLYTIC LABORATORY FINDINGS

* Increase plasma unconjugated bilirubin ,LDH , reticulocyte count and urine urobilinogen.
* Decrease plasma haptoglobin and haemoglobin

Juandice may be due to increament of un-conjugated bilirubin or conjugated bilirubin Or both.
-In unconjugated hyperbilirubinemia result from increase production of bilirubin at a rate that exceeds capacity of liver to conjugate the pigment (hemolysis) or lack of conjugating enzyme activity(prematurity).
there is no bilirubin in urine.
-In conjugated hyperbilirubinemia is due to leakage of conjugated bilirubin from either hepatocytes or biliary system into blood

stream,so excreted in kidney so urine develops a deep orange –brown colour.
In complete biliary obstruction no bilirubin reach the gut so no stercobilin is formed and stool is pale

Plasma aminotransferase (transaminases)
1- ALT(alanine aminotransferase) is more specific to liver dysfunction.
2- AST(aspartate aminotransferase)
Both AST and ALT increased in cell damage like hepattis.
3- ALP(alkaline phosphatase) this enzyme is increased (enzyme induction) stimulated by cholestasis.
4- Gama glutamyl transferase(¥GT)
It is sensitive indicator but non specific for hepatobiliary disease.
In practice increament of all liver enzymes presents in both hepatocellular disease and cholestatic disease.
In fact falling aminotransferase activity suggest decrease hepatocellular damage, and falling ALP activity suggest resolution of cholestasis.
Plasma albumin

its concentration represent liver functional capacity in chronic liver disease .So normal plasma albumin concentration in chronic liver disease means adequate synthesis and fall concentration mean deterioration.
INR

IT is international normalized ratio which is ratio of prothrombin time to control value. It is a test of plasma clotting factors activity which are vit.K dependent factors that synthesize by liver. So prolong prothrombin time often early feature of acute liver disease.
Inherited abnormalities of bilirubin metabolism

1-Gilbert syndrome: is autosomal dominant dis. That leads to decreased enzyme activity(UDP) to 20%-30% so decrease conjugation of bilirubin . This disease presents intermittently, often noticed during infection, or fasting .
There may be mild malaise and abdominal discomfort with no abnormal physical signs .The liver is histologically normal .
It is diagnosed by exclusion of other causes of hyperbilirubinemia like hemolysis.
2-Crigler-Najjar/absence of conjugating enzyme

3-Dubin-Johnson/decrease hepatic excretion of conjugated bilirubin.
4-Rotor syndrome

Liver diseases

1.Acute hepatitis

Is usually caused by viral infection like A,B,C,D,E and drugs like paracetamol.
There are two stages:
* pre-icteric stage /with non-specific symptoms like anorexia and malaise, which improved when jaundice appear, here plasma aminotransferases are very high, urine bilirubin is high, but plasma bilirubin and plasma alkaline phosphatase are normal.
* Icteric stage / jaundice appear, here plasma bilirubin, and plasma alkaline phosphatase are increased , but aminotransferase begun to decrease.
Hepatitis A and E recover completely and aminotransferase activities falling to normal in 10-2 weeks.
In some patients with hepatitis B and C infection, aminotransferase activities remain elevated and chronic liver disease ensues.
2.chronic hepatitis

Is hepatic inflammation more than 6 months.
Causes:
* Autoimmune hepatitis

* Chronic infection by B,C viruses

* Alcoholic hepatitis

Hepatitis A(infectious hepatitis)-
Transmitted by feco-oral route as food born infection. It diagnosed by hepatitis A viral antibodies of IgM class detectable in plasma of patients at onset of symptoms.The presence of an IgG anti-HAV antibody is suggestive of previous infection.
-Hepatitis B (serum hepatitis)
Transmitted by blood products and other body fluids. It is diagnosed by presence of viral surface Ag (HBs Ag) and core antigen(HBc Ag), then after 8 weeks the anti-HBc antibody appear then after anti-HBs antibody will appear.
-Autoimmune hepatitis(primary biliary cirrhosis)
It occur three times more frequently in middle –aged women than men characterized by destruction of intra-hepatic bile ducts . The atiology is unknown although there is strong association with other autoimmune diseases.
-Autoantibodies ( anti-mitochondrial antibodies) are frequently present in serum in high titer . Plasma aminotransferase activities are elevated, and the natural history of autoimmune hepatitis is of progression to cirrhosis which is preventable if immunosuppressive treatment is started early.
-Cirrhosis

Is a process in which death of liver cells with regeneration lead to fibrosis ,scarring and destruction of normal liver architecture. Causes of cirrhosis include chronic alcohol intake, autoimmune hepatitis ,chronic infection with hepatitis B or C ,Wilson disease, hemochromatosis. Consequences include impaired hepatic function progression to liver failure. Hypoalbumenemia and ascites is complications of liver cirrhosis
الوحدة الثالثة

أهداف الوحدة (OBJECTIVES):

يتوقع في نهاية الوحدة الاولى أن يكون الطالب قادراً على:

By the end of the Unit one, the student should be able to know types of stones , compositions and how diagnosis it
الأساليب والأنشطة والوسائل التعليمية
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	1
	· محاضرة
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خطة إجراءات تنفيذ الاساليب والانشطة التعليمية

	الوحدة
	الإجراءات

	الأولى

	
	التعريف بالبرنامج وأهدافه وأهميته

	
	القاء المحاضرة مستخدما جهاز العرض والسبورة

	
	طرح بعض الاسئلة خلال القاء المحاضرة

	


ملاحظة:

1التدريسي يقدم النشاط على المادة العلمية إذا كانت هناك خبرات سابقة لدى الطلبة.
2قد تحتاج لأكثر من نشاط في المحاضرة الواحدة.
الوحدة  الثالثة   - المحاضرة الأولى - الزمن: 90 دقيقة

الهدف :

This lecture aim to know what are stones in renal
المادة  العلمية:
Renal calculi

They are usually composed of products of metabolism present in normal glomerular filtrate at concentration near their maximum solubility.

Conditions favoring renal calculus formation

1- High urinary concentration of one or more constituents of glomerular filtrate due to high rate of excretion of metabolic product forming the stone due either to high plasma level or impair normal tubular reabsorption of filtrate.

2- Change in PH of urine often due to bacterial infection which favour precipitation of different salts at different PH.

3- Urinary stagnation due to obstruction to urinary outflow , or renal tract structural abnormality.

4- Lack of normal inhibitors of stone formation like citrate, pyrophosphate, and glycoproteins , which inhibit growth of calcium phosphate and calcium oxalate crystals respectively like hypocitraturia may partly explain renal calculi in type 1 renal tubular acidosis.

Constituents of urinary calculi

1- calcium oxalate

2- calcium phosphate

3- urate

4- cysteine

5- xanthene

causes of calcium containing stones

1- hypercalciuria

increase urinary calcium excretion .Hypercalciuria wether due to hypercalcemia or normocalcemia. About 80% of all renal stones contain calcium, we should have plasma calcium level to exclude primary hyperparathyroidism that cause hypercalcemia, also prolong acidosis in which ionized calcium is increased causing hypercalciuria.

2-Hyperoxaluria cause calcium oxalate stone even if calcium excretion excretion is normal . Oxalate absorption is increased in:

* fat malabsorption bec. Calcium is bound to fat instead of oxalate so free oxalate is absorped .

* Diet rich in oxalate.

* Primary hyperoxaluria due to inborn errors when urinary oxalate excretion> 400 μmol/24 h.

Calcium –containing calculi are usually hard, white and radio-opaque. Calcium phosphate may form (staghorn) large calculi in renal pelvis , while calcium oxalate stones tend to be smaller and lodge in ureters.

Hyperoxaluria is more important risk factor for formation of renal stones than is hypercalciuria.
Note/ Calcium phosphate precipitation and stone formation are particularly common in patients with chronic renal infection because . It cause alkaline conditions.

3-Uric acid stones

About 8% of renal calculi, they are associated with hyperuricemia with or without clinical gout. Precipitation is favoured in acidic urine. They are small, friable and yellowish brown but can be large enough to form staghorn calculi. They are radiolucent but may visualized by ultrasound or by intravenous pyelogram.

4-Struvite (magnesium ammonium phosphate)stone

They are 10%of all renal stones are associated with chronic urinary tract infection by organisms such as (proteus) that contain urease that convert urea to ammonia and bicarbonate( alkaline urine).

5-Cysteine stones

is rare,it occur in homozygous cystinuria ,presented with radio-opaque renal calculi formed in acidic media.

Investigation of patient with renal calculi

* If stone is available send it to lab. For analysis.

* Serum calcium and uric a. to exclude hypercalcemia and hyperuricemia.

* Collect 24 h. specimen of urine to detect hypercalciurea and hyperoxalurea.

* If family history is found , screen urine for cysteine.

* Urinary PH >7 this is suggestive of infection with urea –splitting organism (proteus).

Note/ Normal urinary PH is between (6-8) ,If urine is 5 and below is acidic &If urine is 8 and more is basic . Acidic food that make urine acidic & Alkaline food that make urine alkaline
الوحدة  الثالثة   - المحاضرة الثانية  - الزمن: 90 دقيقة

الهدف :

This lecture aim to know what are Gallstones

المادة  العلمية:
Gallstones

Bile / between 1-3L of bile is produced daily by liver. This bile contains bilirubin, bile salts, phospholipids, and cholesterol with electrolytes in concentration similar to those in plasma. In gall bladder bile is 10 times more concentrated than hepatic bile. Bile acids (cholic a. and chenodeoxycholic a.) are synthesis in liver called primary bile acids. They are secreted in bile conjugated with amino-acid glycin and taurine. They are converted by bacteria within intestinal lumen to secondary bile acids called deoxycholate and lithocholate respectively. Secondary bile acids are partly absorbed from terminal ileum to re-excreted by liver called entero-hepatic circulation, therefore bile contain mixture of primary and secondary bile acids. Although gall stones contain all biliary constituents , they consist predominantly of one.

Types of gall stones

1- Cholesterol stones85%

A. Pure cholesterol  (90-100%cholesterol)

Cholesterol is maintained in solution in bile by virtue of surface active properties of bile salts . Cholesterol is most likely precipitate if bile is supersaturated with it and Of changes in relative concentrations of different bile salts that become unable to handle cholesterol and keep it in liquid form .There is no clear association between hypercholesterolemia and cholesterol stone, but both more common in obese individuals, but it increase in patient taking lipid- lowering drugs .these stones are solitary, whitish, larger than2.5 cm in diameter.

B. Mixed stones(50-90%cholesterol)

Here gallstones contain mixture of bile constituents and may contain enough calcium to be radio-opaque .they are smaller , multiple number, with various shapes and colors.

2-Pigmented stones 15%

Found in chronic hemolytic states as hereditary spherocytosis that lead to increase bilirubin formation , so the stones mostly consist of bile pigments. They are multiple small, hard ,it is two subtypes:

I. Brown/made up of calcium bilirubinate, bacteria involve in its formation

II. Black/in chronic hemolysis.

Consequences of gall stones

1- Biliary colics

2- Acute cholecystitis

3- Chronic cholecystitis

4- Obstruction of common bile duct if stone lodge in it lead to obstructive jaundice that may lead to acute pancreatitis
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الوحدة  الثالثة   - المحاضرة الثالثة   - الزمن: 90 دقيقة
الهدف :

This lecture aim to know what are Advanced technique in clinical chemistry lab.
المادة  العلمية:
Advanced technique in clinical chemistry lab.

Immune-assay : are tests based on specific binding between antibody and antigen that it specifically recognizes .

* Enzyme linked immunosorbent assay

* Enzyme linked fluorescent assay

* Chemiluminescence

Chemiluminescence: it is light (photon) emitted at low temperature after a chemical reaction .

here source kicks an electron of an atom make it out of its lowest energy state to higher energy excited state, then electron return back to its ground state and emit energy as light .

In reaction mixture the analyte in the sample binds to corresponding capture molecules to form immune complex .

Then magnet attracts the paramagnetic particles that bound to specific analyte to the wall of reaction vessel ,then wash to remove all unbound material .

Then acridinium ester-labeled conjugate is added to bind to immune complex .

Then wash to remove unbound material .

Then trigger solution is added to complete the reaction .

Luminol+hydrogen peroxide→3-APA (aminophthalate) which is the excited state that fluorescing as it decay to lower energy level .

Types of lumeniscence

* Chemiluminescence-excited by chemicals

* Bioluminescence –excited by biochemical

* Electroluminescence –excited by electromagnetic

Photoluminescence-exited by photons

*
Why chemilumeniscence is more preferable than other methods ?

- More sensitive(subpicomolar detection limit)

- Incubation period is small

- Stoppig reagent not required

- Ease of use

Disadvantage

Is impurities can cause background signal that degrade sensitivity and specificity .

Applications of chemiluminescence

1- Immunoassay for hormones, drugs,antibodies

2- Western blotting

3- Forensic medicine

4- Food analysis

Chemiluminescence used by criminalists to detect traces of blood at crime scence.luminol powder , hydrogen peroxide sprayed where blood is might found,tinny amount of iron from Hb serve as catalyst for chemiluminescence reaction .
الوحدة الرابعة
أهداف الوحدة (OBJECTIVES):

يتوقع في نهاية الوحدة الاولى أن يكون الطالب قادراً على:

By the end of the Unit one, the student should be able to know what are oncology , thyroid function tests and safety of Lab.:
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ملاحظة:

1.
التدريسي يقدم النشاط على المادة العلمية إذا كانت هناك خبرات سابقة لدى الطلبة.

2.
قد تحتاج لأكثر من نشاط في المحاضرة الواحدة.

الوحدة الرابعة  - المحاضرة الأولى - الزمن: 90 دقيقة
الهدف :

This lecture aim to know what are oncology
المادة  العلمية
COMMONLY USED GYNECOLOGIC TUMOR MARKERS

CA 125 Approx 90% of ovarian cancers are epithelial carcinomas and contain a epithelium related glycoprotein, cancer antigen 125. The major forms in serum have molecular weights of 200 kDa to 400 kDa. CA-125 can be localized in most serous, endometrioid, and clear cell ovarian carcinomas; less frequently in mucinous tumors. proven to be a useful first-generation marker for monitoring ovarian cancer and triaging patients with pelvic masses, despite limitations in sensitivity and specificity. False-positive results in peritoneal inflammation, such as endometriosis, adenomyosis, pelvic inflammatory disease, menstruation, uterine fibroids, or benign cysts .
CA-125 values elevated in a number of gynecologic (eg, endometrium, fallopian tube) and nongynecologic (eg, pancreas, breast, colon, lung) cancers. Marked elevations (>1500 U/mL) are generally seen with ovarian cancer. The ACOG and Society of Gynecologic Oncologists- recommend gyne-onco referral for women with a pelvic mass suggestive of ovarian cancer and a serum CA-125 value >35 U/mL in postmenopausal women or >200 U/mL in premenopausal women

Applications in ovarian cancer detection

Early detection of ovarian cancer through the measurement of CA-125, usually in combination with other modalities (eg, bimanual pelvic examination, transvaginal ultrasonography), is the most promising application of this tumor marker, permitting effective triage of patients for primary surgery

Detection of recurrence and progression of ovarian cancer

Increase in the serum CA-125 value during or after treatment is a strong predictor of future disease progression. A rapid decrease in the CA-125 value during initial treatment correlates with longer progression-free intervals and survival. value < 15 U/mL after a standard 6-course treatment generally correlates with longer progression-free intervals, although it does not predict whether microscopic disease is present. value >35 U/mL after a standard 6-course chemotherapy treatment predicts the presence of disease. Disease may also progress when CA-125 values are stable. Rising CA-125 values may precede clinical detection of recurrent disease by at least 3 months

Ovarian cancer screening using CA-125

Currently, ovarian cancer screening is not recommended for women with no risk factors. For women at increased risk ovarian cancer screening with CA-125 or TVS may be considered. Women at high risk such as those with mutations in ovarian cancer susceptibility genes, should be screened by a combination of TVS and CA-125. limitation of CA-125 screening is that serum levels are elevated in only approximately 50% of patients with stage I disease.
Beta Human Chorionic Gonadotropin Structure  hCG is a heterodimer composed of 2 glycosolated sub- units (alpha and beta chains) non-covalently bonded a distinctive 24 amino acid carboxy-terminal extension. Forms in serum hCG can exist in multiple forms including the intact 2- chain peptide, free alpha and beta chains, as well as various degradation products (e.g., beta core fragment). Physiological function  Produced by syncytiotrophoblast of placenta .To maintain progesterone production by the corpus luteum during early pregnancy. hCG can be detected as early as one week after conception
الوحدة الرابعة  - المحاضرة الثانية  - الزمن: 90 دقيقة

الهدف :

This lecture aim to know what are Thyroid function tests
المادة  العلمية
Thyroid function tests

Thyroid hormones:
-tetra iodothyronine / thyroxine (T4)
-tri iodothyronine (T3)
Binds to: -thyroxine binding globulin (TBG)
-thyroxine binding pre albumin (TBPA)
-albumin

-apolipoproteins

*Free fractions are metabolically active

Differences between T3 and T4

Thyroid disorders

*Hypothyroidism

-Primary

-Secondary

-Tertiary

*Hyperthyroidism

Thyroid disorders Symptoms of hypothyroidism

- Lethargy

-Constipation

-Dry and coarse skin and hair

-Facial puffiness

-Cold intolerance

-Anemia

Causes of hypothyroidism

Symptoms of hyperthyroidism

- Nervousness

-Fatigue

-Weight loss

-Heat intolerance

-Increased sweating

-Tachycardia

Causes of hyperthyroidism

Thyroid tests Tests specific to thyroid status:
-Measure the concentration of products secreted by the thyroid gland

-Evaluate the integrity of the hypothalamic– pituitary- thyroid axis

-Assess inherent thyroid gland function

-Detect antibodies to thyroid tissue

Thyroid tests Measure the concentration of products secreted by the thyroid gland

- Free T4

- Total serum T4

- Serum T3 resin uptake

- Free T4 index

- Total serum T3

Free T4:
Reference range: 0.8 - 2.7 nanogram/dl ,Measures unbound fraction of T4, Decreased direct equilibrium dialysis (method) T4 and increase TSH is suggestive of primary hypothyroidism ,Increase DED free T4 and TSH of less than 0.01 milliunits/L is suggestive of non-pituitary hyperthyroidism

Total serum T4:
Reference range: 4 - 12 microgram/dl ,Measures both bound and free T4, Increased total serum T4 – hyperthyroidism/ increase concentration of thyroid binding proteins ,Decreased total serum T4 – hypothyroidism/decrease concentration of thyroid binding proteins/ non thyroid illness (DM, liver disease, renal failure, prolonged infection and CV diseases)
Serum T3 resin uptake (thyroid hormone binding ratio):
Reference range: 25 – 35% ,Indirectly estimates the number of binding sites on thyroid binding proteins occupied by T3, The T3 resin uptake is high when thyroid –binding protein is low and vice versa

Increase in T3 resin uptake - consistent with hyperthyroidism ,Decrease in T3 resin uptake - consistent with hypothyroidism ,This test is never used alone for diagnosis. In practice, the T3 resin uptake test is used only to calculate the free T4 index

Free thyroxine (T4) index:
Reference range: 1.2 – 4.2 ,Free T4 index = Total serum T4 (mg/dl) X T3 resin uptake (%) ,The index is high in hyperthyroidism ,The index is low in hypothyroidism

Total serum T3:
Reference range: 78 - 195 nanogram/dl ,Used to detect T3 toxicosis (increase T3 and normal T4)
Evaluate the integrity of the hypothalamic – pituitary - thyroid axis: Assessed by measuring TSH and TRH

TSH:
Ref range: 0.3 - 5 microunits /ml or milliunits /L Symptomatic primary hypothyroidism: >20 mu/L Mild symptomatic hypothyroidism: 10 to 20 mu/L Primary hyperthyroidism: <0.05 mu/L

TRH:
Regulates the TSH secretion from pituitary TRH test measure the ability of TRH to stimulate the pituitary to secrete TSH ,TSH rise of 5 micro units/ml over baseline - euthyroid state , A significant increase rules out – hyperthyroidism

Is performed by drawing baseline serum TSH concentration and then administer approximately 200-400 microgram of TRH by iv over 30 – 60 seconds. Then TSH concentration drawn at 30 – 60 minutes

Assess inherent thyroid gland function

Radioactive iodine uptake test is used to assess intrinsic function of the thyroid gland ,This test is not specific and the reference range should be adjusted based on local population ,This test is indirect measure of thyroid activity

Subject with normal thyroid gland

- 12 – 20% of radio active iodine is absorbed after 6 hours

- 5 - 25% of radio active iodine is absorbed after 24 hours

Increased radio active iodine uptake noted in:
- Thyrotoxicosis

-Iodine deficiency

-Post thyroiditis

-Withdrawal rebound after thyroid hormone/ anti thyroid drug therapy

Decreased radio active iodine uptake noted in:
-Acute thyroiditis

-Euthyroid patients

-Patients on exogenous thyroid hormone therapy

-Patients taking anti-thyroid drugs

-hypothyroidism

Detect antibodies to thyroid tissue (Anti thyroid antibodies)
Found in Hashimoto’s thyroiditis (95% of patients) and Grave’s disease (55% of patients)
Adults without thyroid disease (10% of adults)
In Grave’s disease, hyperthyroidism is caused by antibodies activating TSH receptors

In thyroiditis, hypothyroidism is caused by antibodies competitively binding to TSH receptors thus blocking the TSH from eliciting the response

الوحدة الرابعة  - المحاضرة الثالثة   - الزمن: 90 دقيقة

الهدف :

This lecture aim to know what are safety of Lab.
المادة  العلمية
Laboratory safety

Various types of hazards are encountered in operation of a clinical lab., these hazards must be identified and labeled, and work practices developed for dealing with them.
The major categories of hazards encountered include: Biological, chemical, electrical, fire hazard.
Chemical hazards

the proper storage and use of chemicals in use is necessary to prevent dangers, such as burns, explosion, fires, and toxic fumes. toxic substances in lab.can be absorbed either from direct contact through skin or inhaling vapors or fine powder or may be swallowed accidently while pipetting, so the injury result from effect of these chemicals on other tissues like bone marrow, liver and kidney.
Biological hazards

it is essential to minimize exposure of lab. Workers to infectious agents such as hepatitis, HIV, which may result from

accidental puncture with needles, spilling or splattering of infectious materials on bench tops or floors, centrifuge accident, cuts or scratches from contaminated vessels.
Glassware safety

1.chipped or cracked glassware should not be used.
2. broken glassware should not be disposed in classroom trashcan because There is special glass disposal container for it.
3. when pouring liquids into glassware make sure the container you are pouring into is resting on table at least a hand breadth from edge.
Personal Protective Equipment(PPE)
Is any equipment that wear to prevent injury in the workplace when engineering controls fail to eliminate the hazard.
Common types of PPE

Head ,Eyes ,Face ,Hands ,Feet ,Body ,Hearing ,Respiratory

Eye PPE

Needed when employee work may have potential eye injury by hazards: Machines ,Laser ,Heat ,Tools ,Flying particles ,Fire work ,Chemical handling

Types of eye protection

•Non-prescription safety glasses.
•Prescription safety glasses wear over it non-prescription eye protection .
Types of hand protection

•Temperature resistant

•Infectious (biohazard) resistant like latex, vinyl, nitrile.
Types of body protection

•lab. Coat

•aprons

Chemical safety

1- Wear protective goggles whenever heating or pouring hazardous chemicals like concentrated acids and bases or performing procedures that generate aerosols of blood or other body fluids or reagents under pressure.
2- Never mix chemicals together unless you are told to do so.
3- Never taste any chemicals .
4- If you need to smell the odor of chemical, waft the fume toward your nose with one hand and donot put your nose over the container to inhale the fume.
5- Wash your hand after handling hazardous chemicals and after removing gloves.
6- The bottles containing chemicals should be clearly labeled.
7- Always carry large bottles by holding with both hands.
8- Keep bottles lower than eye level.
Biosafety or Biological safety

Is application of safety precautions that reduce laboratories risk of exposure to potentially infectious materials.
*Biosafety level 1

Microbes not known to cause disease in healthy adults and present minimal potential hazard to lab. And environment like non-pathogenic strain of E.coli.
Practices : Work can performed on an open table and PPE ARE SINK for hand wash and doors separated.
*Biosafety level2

Microbes are potentially lethal disease through respiratory transmission like M ycobacterium tuberculosis.
Practices : Laboratories must receive immunization, and access to lab is restricted , and PPE is respirator , the air is exhausted not circulated, and doors with automatic locking.
*Biosafety level 3

It is the highest level of dangerous and exotic microbes like Ebola virus, and Marburg virus.
Practices : Change clothes before entering and shower upon exiting and decontaminate all materials before exiting , and use separate building for lab. With vacuum lines.
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