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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:

Known all scientific faces about water homeostasis  , gas and electrolytes regulation and 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:

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
الاهداف :

At this lecture , the students know role of water  in human body and regulation it
المادة  العلمية:
Water Homeostasis

The average water content of the human body 40% to 75% of total body weight, values declining with age and especially with obesity. Women have lower average water content than men as a result of a higher fat content

FUNCTIONS

1-Water is the solvent for all processes in the human body.
2-It transports nutrients to cells

3-determines cell volume by its transport into and out of cells

4-removes waste products by way of urine

5-acts as the body’s coolant by way of sweating.
WATER COMPARTMENTS

-Intracellular fluid (ICF) it accounts for about two thirds of total body water.
-Extracellular fluid (ECF) accounts for the other one third of total body water and can be subdivided into :-
*intravascular extracellular fluid (plasma)
*interstitial cell fluid that surrounds the cells in the tissue.
Osmolality

is a physical property of a solution that is based on the concentration of solutes (expressed as millimoles)per kilogram of solvent (w/w). Osmolality is related to colligative properties of a solution relative to pure water, such as freezing point depression and vapor pressure decrease.
The osmolarity is reported in milliosmoles per liter (w/v), but it is inaccurate in hyperlipidemia and hyperproteinemia

Control of Osmolality

1-hypothalamus:
-Thirst center

-Arginine- vasopressin,  AVP( ADH)
2-Renal water regulation by ADH and thirst play important roles in regulating plasma osmolality.
Clinical Significance of Osmolality

-The Na and its associated anions account for approximately 90% of the osmotic activity in plasma.
-Another important process affecting the Na concentration in blood is the regulation of blood volume.
-To maintain a normal plasma osmolality (275–295 mOsm/kg of plasma H2O), osmoreceptors in the hypothalamus respond quickly to small changes in osmolality.
-A 1%–2% increase in osmolality causes a fourfold increase in the circulating concentration of ADH, and a 1%–2% decrease in osmolality shuts off ADH production..
Water Load

1-As excess intake of water (e.g., in polydipsia)
2- lower plasma osmolality

3- both AVP and thirst are suppressed.
4- In the absence of AVP, water is not reabsorbed

5- large volume of dilute urine to be excreted, as  much as 10 to 20 L daily, well above any normal intake of water.
Water Deficit

1-  increase plasma osmolality

2- both AVP secretion and thirst are activated .
Although AVP contributes by minimizing renal water loss, thirst is the major defense against hyperosmolality and hypernatremia.
3-Osmotic stimulation of thirst progressively diminishes in people who are older than age 60

4- Patient with diabetes insipidus (no AVP) may excrete 10 L of urine per day however, because thirst persists, water intake matches output and plasma Na remains normal

Regulation of Blood Volume

1-The renin-angiotensin /aldosterone system

2-Atrial natriuretic peptide (ANP

3- Volume receptors

4-Glomerular filtration rate (GFR)
5- Plasma Na

Electrolytes

Electrolytes are ions capable of carrying an electric charge.
Anions have a negative charge and move toward the anode Cations migrate in the direction of the cathode because of their positive charge.
Electrolytes are an essential component in numerous processes

-volume and osmotic regulation (sodium [Na], chloride [Cl], potassium [K])
-myocardial rhythm and contractility (K, magnesium [Mg2],calcium [Ca2])
-cofactors in enzyme activation (e.g.,Mg2, Ca2, zinc [Zn2])
-regulation of adenosine triphosphatase (ATPase) ion pumps (Mg2)
-acid-base balance (bicarbonate [HCO3 ], K, Cl)
-blood coagulation (Ca2, Mg2)
-neuromuscular excitability (K, Ca2,Mg2)
-the production and use of ATP from glucose (e.g., Mg2, phosphate [PO4]).
Sodium (Na )
is the most abundant cation in the ECF, representing 90% of all extracellular cations .largely determines the osmolality of the plasma.  A normal plasma osmolality is being the result of Na and associated anions. The Na,K- ATPase ion pump moves three Na ions out of the cell in exchange for two K ions moving into the cell as ATP is converted to ADP. Because water follows electrolytes across cell membranes, the continual removal of Na from the cell prevents osmotic rupture of the cell by also drawing water from the cell.
Clinical Applications

Hyponatremia is defined as a serum/plasma level less than 135 mmol/L.  Hyponatremia can be assessed by the cause for the decrease or with the osmolality level.
CAUSES:-
*INCREASED SODIUM  LOSS such as Hypoadrenalism and Potassium deficiency( K deficiency also causes Na loss because of the inverse relationship of the two ions in the renal tubules).
*INCREASED WATER RETENTION such as Renal failure: Increased water retention causes serum dilution

* WATER IMBALANCE such as excess water intake and SIADH

Hypernatremia

Causes:-
*  Excess loss of water relative to Na loss such as Diabetes insipidus and Renal tubular disorder

*decreased water intake such as Older persons and Infants

*Increased Na intake or retention  Hyperaldosteronism and Sodium bicarbonate excess

POTASSIUM (K)
Is the major intracellular cation, with a concentration 20 times greater inside the cells than outside. . only 2% of the body’s total K circulates in the plasma.
Functions

Regulation of :
neuromuscular excitability

contraction of the heart

ICF volume

H⁺ concentration

The K concentration has a major effect on the contraction

of skeletal and cardiac muscles. Severe hyperkalemia can ultimately cause a lack of muscle contraction  which may lead to paralysis or a fatal cardiac arrhythmia.
Clinical Applications

Hypokalemia

CAUSES :-
*Increased losses such as GI LOSS (Vomiting and Diarrhea) and  RENAL LOSS (Nephritis and Hyperaldosteronism)
* DECREASED INTAKE

* CELLULAR SHIFT

HYPERKALEMIA

CAUSES :-
*DECREASED RENAL EXCRETION such as

*CELLULAR SHIFT such as Acidosis and Chemotherapy

*INCREASED INTAKE Oral or IV potassium replacement therapy

* ARTIFACTUAL

CAUSES OF ARTIFACTUAL HYPERKALEMIA.
the coagulation process releases K from platelets, so that serum K may be higher than plasma K . In thrombocytosis, serum K may be further elevated.
if a tourniquet is left on the arm too long or if patients excessively clench their fists may release K into the plasma.
3.storing blood on ice promotes the release of K from cells, so, whole blood samples for K determinations should be stored at room temperature and analyzed promptly or centrifuged to remove the cells

Chloride

is the major extracellular anion. is involved in maintaining osmolality, blood volume, and electric neutrality.  Cl ingested in the diet is almost completely absorbed by the intestinal tract. Cl  is then filtered out by the glomerulus and passively reabsorbed, with Na, by the proximal tubules. Excess Cl is excreted in the urine and sweat. Excessive sweating stimulates aldosterone secretion, which acts on the sweat glands to conserve Na and Cl.
Chloride maintains electrical neutrality in two ways:-
1. Na is reabsorbed along with Cl in the proximal tubules. Cl acts as the rate-limiting component. Na reabsorption is limited by the amount of Cl available.
2.  chloride shift. In this process, carbon dioxide (CO2) generated by cellular metabolism within the tissue diffuses out into both the plasma and the red cell.
Clinical Applications

HYPERCHLOREMIA  excess loss of HCO3  as a result of GI losses and Renal tubular acidosis

HYPOCHLOREMIA

occur with excessive loss of Cl from prolonged vomiting  and diabetic ketoacidosis

Bicarbonate

- Is the second most abundant anion in the ECF.
-Total CO2 comprises:
bicarbonate ion (HCO3).  90% of the total CO2 at physiologic pH

carbonic acid (H2CO3)
dissolved CO2.
- HCO3  is the major component of the buffering system in the blood. Carbonic anhydrase in RBCs converts CO2 and H2O to carbonic acid, which dissociates into H and HCO3

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

At this lecture , the students know role of gases   in human body and regulation of acid with base

المادة العلمية
Blood gases and acid base balance

An acid : -is a substance that can yield a hydrogen ion (H) or hydronium ion when dissolved in water.
A base:- is a substance that can yield hydroxyl ions (OH) ion when dissolved in water .
A buffer:- is a system that resists changes in pH , It is the combination of a weak acid or weak base and its salt.
ACID-BASE BALANCE

The normal concentration of H in the extracellular body fluid ranges from 36–44 nmol/L (pH, 7.34–7.44).
Through metabolism, the body produces much greater quantities of H. Through the lungs and kidneys, the body controls and excretes H in order to maintain pH homeostasis.
Any H value outside this range will cause alterations in the rates of chemical reactions within the cell and affect the many metabolic processes of the body and can lead to alterations in consciousness, neuromuscular irritability, tetany, coma, and death.

The reference value for arterial blood pH is 7.40 and is equivalent to an H concentration of 40 nmol/L.
Because pH is the negative log of the H concentration , an increase in H concentration decreases the pH (called acidosis ), whereas a decrease in H concentration increases the pH (called alkalosis ).
The arterial pH is controlled by systems that regulate the production and retention of acids and bases. These include :
1-chemical  buffers

2- respiratory center and lungs

3- kidneys.
Chemical buffers

1-  bicarbonate–carbonic acid H2CO3 dissociates into CO2 and H2O,allowing CO2 to be eliminated by the lungs and H as Water system has low buffering capacity, it still is an important buffer

2- The phosphate buffer system (Na2HPO4, NaH2PO4) plays a role in plasma and red blood cells and is involved in the exchange of sodium  and H ion in the urine filtrate.
3- Plasma protein buffer (Amino acid buffers, Hb buffers, Plasma Protein buffers) especially the imidazole groups of histidine, also forms an important buffer system in plasma.
*Most of circulating proteins have a net negative charge and are  capable of binding H.
*The dissociation of H2CO3 causes the HCO3  concentration to increase in the red cells and diffuse into the plasma.
*To maintain electroneutrality chloride diffuses into the cell. This is known as the chloride shift. Plasma proteins and plasma buffers combine with the freed H to maintain a stable pH.
Physiological Buffers

-In the lungs, the process is reversed. Inspired O2 diffuses from the alveoli into the blood and is bound to Hb, forming oxyHb. The H that was carried on the (reduced) Hb in the venous blood is released to recombine with HCO3  to form H2CO3, which dissociates into H2O and CO2. The CO2 diffuses into the alveoli and is eliminated through ventilation.
Decreased ventilation or disease cause CO2 accumulation in the blood, causing an increase in [H ] . If, however, CO2 removal is faster than production (hyperventilation), the [H ] will be decreased. A change in the [H ] of blood that results from nonrespiratory disturbances causes the respiratory center to respond by altering the rate of ventilation  in an effort to restore the blood pH to normal.
*The lungs, by responding within seconds, together with the buffer systems, provide the first line of

-The kidneys regulate pH by excreting acid, primarily the by reclaiming HCO3 and NH4+ from the proximal tubules. Without this reclamation, the loss of HCO3  in the urine would result in an excessive acid gain in the blood.
The sodium (Na) in the glomerular filtrate is exchanged for H in the tubular cell. The H combines with HCO3  in the filtrate to form H2CO3, which is converted into H2O and CO2 by carbonic anhydrase. The CO2 easily diffuses into the tubule and reacts with H2O to reform H2CO3 and then HCO3, which is reabsorbed into the blood along with sodium.  With alkalotic conditions, the kidney excretes HCO3 to compensate for the elevated blood pH. The exchange between H and Na suggests, in part, why clinicians order pH and blood gases together, along with electrolytes (Na, K, and Cl), to assess the patient.
factors affect the reabsorption of HCO3

-chronic lung disease with kidney failure . When the blood or plasma HCO3  level is higher than 26–30 mmol/L, HCO3  will be excreted. It is unlikely that the plasma will exceed an HCO3  value of  30 mmol/L unless these excretory  capabilities fail (e.g.,kidney failure occurs).
-excessive amount of lactate, acetate, or HCO3  is intravenously infused.
-Excessive loss of chloride without replacement (as occurs with sweating, vomiting, or prolonged nasogastric suction) because the HCO3  will be retained by the tubule to preserve electroneutrality.
To restore acid-base homeostasis whenever an imbalance occurs. Is called compensation—For example:
*  if the imbalance is of nonrespiratory origin, the body compensates by altering ventilation.
*  In disturbances of the respiratory component, the kidneys compensate by selectively excreting or reabsorbing anions and cations.
*The lungs can compensate immediately, but the response is short term and often incomplete. The kidneys are slower to respond (2–4 days),however, but the response is long term and potentially complete.
*  Fully compensated implies that the pH has returned to the normal range (the 20:1 ratio has been restored)
* partially compensated implies that the pH is approaching normal. While compensation may successfully return the ratio to the normal 20:1, the primary abnormality is not corrected.
Arterial Blood Gases (ABG)
Uses blood from an arterial puncture .Three test results relate to acid-base balance

1-pH

2-PaCO2

3-HCO3

If a change is seen in BOTH PaCO2 and bicarbonate, the body is trying to compensate (Example: for metabolic acidosis, compensation shows respiratory alkalosis and vice versa)
Causes of Respiratory Acidosis

- A: Inadequate Alveolar Ventilation includes :-
1- Central Respiratory Depression like Drug depression of resp. center

2- Nerve or Muscle Disorders like Guillain-Barre syndrome

3- Lung or Chest Wall Defects like Pulmonary oedema

4- Airway Disorders like Upper Airway obstruction

Acid-Base Disorders

*Respiratory Acidosis : Will cause: Hypoventilation CO2 buildup and drop in pH

- To compensate: Kidney   function=increase excretion of H+ or by increased reabsorption of HCO3- , pH < 7.35 and paCO2 > 45 mm Hg

Characterizes by: Apprehension, restlessness ,Confusion, tremors and  Diaphoresis

Uncompensated :- *pH < 7.35

*PaCO2 >45

*HCO3 Normal

Compensated :- *pH Normal

*PaCO2 >45

*HCO3 > 26

*Respiratory Alkalosis:- increased rate of alveolar ventilation causes excessive elimination of CO2 by the lungs  .The causes of respiratory alkalosis  Hypoxemia , chemical stimulation of the respiratory center by drugs, such as salicylates , an increase in the environmental temperature and fever .
-To compensate kidneys compensate by excreting HCO3  in the urine and reclaiming H to the blood.
Uncompensated:-*pH > 7.45

*PaCO2 < 35

*HCO3 Normal

Compensated:- *pH Normal

*PaCO2 < 35

*HCO3 < 22

*Nonrespiratory acidosis (Metabolic Acidosis) :- Decreased HCO3-=increased H+=decreased pH Characterized by gain of acid or loss of bicarb .Causes :-
1-the direct administration of an acid-producing substance, such   as ammonium chloride or calcium chloride

2-Excessive formation of organic acids as seen with diabetic ketoacidosis and starvation.
3-reduced excretion of acids, as in renal tubular acidosis

4-excessive loss of bicarbonate from diarrhea or drainage from a biliary, pancreatic, or intestinal fistula

Clinical features:- Confusion , dull headache ,decreased deep tendon reflexes (DTRs) ,Signs and symptoms of hyperkalemia (abdominal cramps, diarrhea, muscle weakness, ECG changes) Hypotension, respirations ,Lethargy, warm  and  dry skin

-To compensate :-  Uncompensated *pH < 7.35

*PaCO2 Normal

*HCO3 < 22

Compensated *pH Normal

*PaCO2 < 35

*HCO3 < 22

Nonrespiratory Alkalosis (Metabolic Alkalosis) :- Increased HCO3- =decreased H+=increased pH

pH > 7.45, bicarbonate > 26 mEq/L . Causes :-
1-the excess administration of sodium bicarbonate or through ingestion of bicarbonate- producing salts, such as Na lactate, citrate, or acetate

2-Excessive loss of acid through vomiting, nasogastric          suctioning .
3-prolonged use of diuretics that augment renal excretion of H (Commonly associated with hypokalemia from diuretic use, hypochloremia and hypocalcemia) can produce an apparent increase in HCO3.
4-Cushing’s disease

Signs And Symptoms Anorexia ,Apathy ,Confusion ,Cyanosis and Hypotension

To compensate:   Hypoventilation and kidney function

Uncompensated :- *pH > 7.45

*PaCO2 Normal

*HCO3 >26

Compensated :-*pH Normal

*PaCO2 > 45

*HCO3 > 26

الوحدة  الأولى - المحاضرة الثالثة   - الزمن: 90 دقيقة
الاهداف :

At this lecture , the students know what are renal function tests

المادة العلمية :
Kidney Function Tests

Renal Physiology

The nephron is the functional unit of the kidney ,Each kidney contains about 1,000,000 to 1,300,000 nephrons. The nephron is composed of glomerulus and renal tubules. The nephron performs its homeostatic function by ultra filtration at glomerulus and secretion and reabsorption at renal tubules.
Each nephron is a complex apparatus comprised of five basic parts:
1-Glomerulus

functions to filter incoming blood. Factors facilitate filtration:
-high pressure in the glomerular capillaries, which is a result of their position between two arterioles.
-the semipermeable glomerular basement membrane, which has a molecular size cutoff value of approximately 66,000 Da.
*The volume of blood filtered per minute is the glomerular filtration rate (GFR), and its determination is essential in evaluating renal function

2-Proximal convoluted tubule:
-Returns the bulk of each valuable substance back to the blood circulation.
-75% of the water, sodium, and chloride.
-100% of the glucose (up to the renal threshold)
-almost all of the amino acids, vitamins, and proteins

-varying amounts of urea, uric acid, and ions, such as magnesium, calcium and potassium.
*With the exception of water and chloride ions, the process is active; that is, the tubular epithelial cells use energy to bind and transport the substances across the plasma membrane to the blood.
-Secretes products of kidney tubular cell metabolism, such as hydrogen ions, and drugs, such as penicillin.
3-Loop of Henle:
-Facilitates the reabsorption of water, sodium, and chloride.
*The osmolality in the medulla in this portion of the nephron increases steadily from the corticomedullary junction inward

4-Distal convoluted tubule:
-The filtrate entering this section of the nephron is close to its final composition.
-Effects small adjustments to achieve electrolyte and acid-base homeostasis (under the hormonal control of both antidiuretic hormone (ADH) and aldosterone).
*The distal convoluted tubule is much shorter than the proximal tubule, with two or three coils that connect to a collecting duct

5-Collecting duct:
-The collecting ducts are the final site for either concentrating or diluting urine.
-The hormones ADH and aldosterone act on this segment of the nephron to control reabsorption of water and sodium.
-Chloride and urea are also reabsorbed here.
Renal Function

1-Excretory Functions include : Formation and excretion of urine,Glomerular filtration ,Tubular reabsorption ,Tubular secretion and Excreting toxic substances in synergy with liver

2-Homeostatic function include : Regulation of blood volume ,Regulation of blood pH ,Regulation of serum electrolytes; Na, K, Cl and Ca and Reabsorption of essential nutrients

3-Endocrine function include :Erythropoietin ,Renin Angiotensin system ,Vitamin D activation and Degradation of hormones like insulin and aldosterone

4-Metabolic function  :Along with liver site for gluconeogenesis

Renal function tests; Why needed?
1-To assess functional capacity of kidneys

2-To diagnose renal impairment

3-To assess the severity and progression of renal impairment

4-To assess the effectiveness of treatment

Causes of renal disease

1-Pre-renal

•Any condition that results in reduced blood flow to kidneys

•Severe blood loss

•Hemolysis

2-Renal

•Damage to renal tissue, glomerular basement membrane or tubules

•Glomerulonephritis

•Diabetic or hypertensive nephropathy

•Tubular damage due to toxic substances

3-Post Renal

•Obstruction to urine outflow

•Ureteric or urethral stone
Renal function test

Can be divided into two categories

1-Test for glomerular function include Serum Urea ,Serum Creatinine and Clearance tests

2-Tests for tubular function include Urine concentration test ,Dilution test ,Para amino hippuric acid clearance test and Acidification test

*Urine examination :-Important for assessing both glomerular and tubular function

*The following parameters are commonly included in assessing renal function  include Serum Urea ,Serum Creatinine ,Serum Uric acid ,Total protein ,Serum albumin and Serum electrolytes

Renal Function Tests include

1-Complete hemogram like Hemoglobin ,  RBC and ESR

2-Routine urine examination like  Physical appearance ,Color and pH

3-Clearance test

•Clearance of substance is defined as the volume of plasma that is cleared of that substance in unit time

•Inulin clearance accurately measures GFR as it is neither secreted or absorbed by the renal tubules

•However it is not routinely done in patients.
•In clinical setting estimated GFR (eGFR) is more commonly used; it is calculated from serum creatinine value

4-Estimated GFR

•The Cockcroft-Gault formula for estimating creatinine clearance (CrCl) is routinely as a simple means to provide a reliable approximation of residual renal function in all patients with CKD. The formulas are as follows:
•CrCl(male) = ([140-age] ×weight in kg)/(serum creatinine ×72)
•However this has been extensively modified and there are online calculators of eGFR from serum creatinine and body weight of patients

•The eGFR is used to determine the stage of chronic kidney disease

Changes in serum analyses in kidney disease

1-Serum Urea and creatinine

•They both are increased in renal disease

•Urea increases more in glomerular disease as compared to creatinine

•Urea is a less reliable indicator than creatinine as it is affected by many factors such as;
•Protein intake

•Dehydration

•Muscle breakdown

2-Serum Uric acid

•It may increase in chronic kidney disease but not sufficient to cause gout

•However raised uric acid is a bad prognostic indicator for chronic renal disease

3-Total protein and albumin

•Both serum total protein and albumin is decreased in chronic kidney disease (CKD) due to increased proteinuria

•Even though proteinuria may also be seen in acute kidney disease but it usually does not alter the total protein and albumin

4-Serum electrolytes

•Sodium is decreased (hyponatremia) and potassium is increased (hyperkalemia) in chronic kidney disease (CKD) as kidney reabsorb sodium in exchange of potassium

•Chloride and phosphate is increased in CKD

•Calcium is decreased as vitamin D is deficient

5-RBC count and hemoglobin is decreased in advanced stages of kidney disease due to deficiency of erythropoietin

6-Urine examination reveals

•Proteinuria is seen in both acute and chronic kidney disease as well as kidney infection

•Proteinuria can be of two types

•In the initial stages very less amount of albumin escapes into urine; microalbuminuria (30 to 300 mg/day)
•Frank proteinuria ( when it is greater than 300 mg/day)
•Best evaluated in 24 hour urine sample

•In spot urine albumin/ creatinine ratio is used to evaluate proteinuria

•Presence of RBC may indicate glomerulonephritis , acute nephritis, kidney infection

•Presence of pus cells, esterase positivity, nitrites may indicate bacterial infection

Tests for tubular function

1-Urine concentration test

•In CKD kidneys loses the ability to concentrate urine

•Specific gravity is measured in urine

•Low fixed specific gravity is indicative of chronic kidney disease

2- Urine Dilution test

•After overnight water deprivation patient is asked to take 1200ml of water in half hour, urine specific gravity is measured in samples collected over next 4 hours. At least one sample should show spgr of 1.003 or below

3-Para amino hippuric acid clearance test

•PAH is unique in that it is completely excreted in one passage through kidney as it is both filtered and secreted.
•Therefore clearance of PAH is a measure of renal plasma flow

4-Acidification test

•In this the ability to acidify urine is tested after administering 0.1g/kg ammonium chloride gelatin coated samples

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:

Know what are liver function tests , lipid disorders and cardiac enzymology
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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
الاهداف :

At this lecture , the students know what are  liver function  tests
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  الثانية  - المحاضرة الثانية  - الزمن: 90 دقيقة
الاهداف :

At this lecture , the students know the lipids disorders

المادة العلمية
DISORDERS OF LIPID METABOLISM

The study of hyperlipidaemias is of considerable importance, mainly because of the involvement of lipids in cardiovascular disease. The  Fredrickson’s classification helped to put lipidology on the clinical map, it was not a diagnostic classification. It gives little clue as to the aetiology of the disorder; indeed, all of the phenotypes can be either primary or secondary. Furthermore, the Fredrickson type can change as a result of dietary or drug intervention. Nowadays, a more descriptive classification is used for the primary hyperlipidaemias, as follows.
Chylomicron syndrome

This can be due to familial lipoprotein lipase deficiency. Lipoprotein lipase is involved in the exogenous lipoprotein pathway by hydrolysing chylomicrons to form chylomicron remnants, and also in the endogenous pathway by converting VLDL to IDL particles. Presentation as a child with abdominal pain (often with acute pancreatitis) is typical. There is probably no increased risk of coronary artery disease. Gross elevation of plasma triglycerides due to the accumulation of uncleared chylomicron particles occurs .Lipid stigmata include eruptive xanthomata, hepatosplenomegaly and lipaemia retinalis .
Other variants of the chylomicron syndrome include circulating inhibitors of lipoprotein lipase and deficiency of its physiological activator apoC2 . Treatment of the chylomicron syndrome involves a low- fat diet. In cases of apoC2 deficiency, fresh plasma may temporarily restore plasma apoC2 levels.
To confirm the diagnosis of familial lipoprotein lipase deficiency: Plasma lipoprotein lipase can be assayed after the intravenous administration of heparin, which releases the enzyme from endothelial sites.  Patients may show a type I or type V Fredrickson’s phenotype. Family members should be investigated Chylomicron syndrome

Familial hypercholesterolaemia

This condition is characterized by high plasma cholesterol concentrations that are present from early childhood and do not depend upon the presence of environmental factors . It is inherited as an autosomal dominant characteristic . Familial defective apo B-100, in which a mutation in the apo B gene decreases the avidity of LDL for its receptor, causes a similar phenotype. In all cases there is a defect in the uptake and catabolism of LDL, and its plasma concentration is increased.
The diagnosis is based on the presence of hypercholesterolaemia  together with tendon xanthomata in the subject or tendon xanthomata or hypercholesterolaemia in a close relative. These individuals develop coronary artery disease in childhood . Using Fredrickson’s classification, this condition has also been termed familial type IIa hyperlipoproteinaemia, although some patients may show a type IIb phenotype.
Familial defective apoB3500

This condition is due to a mutation in the apoB . Apolipoprotein B is the ligand upon the LDL particle for the LDL receptor. It may be indistinguishable clinically from FH and is also associated with hypercholesterolaemia and premature coronary artery disease. The treatment is similar to that for heterozygote FH.
Familial combined hyperlipidaemia

In familial combined hyperlipidaemia(FCH), elevated plasma cholesterol and plasma triglyceride . The Fredrickson’s phenotypes seen in this condition include IIa, IIb and IV ,there is an increased incidence of coronary artery disease in family members. The IIa and IIb phenotypes are not usually found in familial hypertriglyceridaemia, although they are in FCH.  Children with FCH usually show hypertriglyceridaemia and not the type IIa phenotype (unlike the situation found in FH). Unlike familial hypertriglyceridaemia, plasma VLDL particles are usually smaller in FCH. Dietary measures and, if indicated, either a statin or a ﬁbrate are sometimes used.
Familial hypertriglyceridaemia

It is often observed with low HDL cholesterol concentration. The condition usually develops after puberty and is rare in childhood.  The exact metabolic defect is unclear, although overproduction of VLDL or a decrease in VLDL conversion to LDL is likely. There may be an increased risk of cardiovascular disease.  Acute pancreatitis may also occur,Some patients show hyperinsulinaemia and insulin resistance. Omega-3 fatty acids  used to treat the condition.
Type III hyperlipoproteinaemia

This condition is also called familial dysbeta-lipoproteinaemia or broad β-hyperlipidaemia.  It is characterized clinically by the presence of fat deposits in the palmar creases and by tuberous xanthomata; the latter tend to occur over bony prominences and, unlike tendon xanthomata, are reddish in colour.  However, neither of these cutaneous stigmata is invariably present. In some patients eruptive xanthomata are present.  Biochemically, the condition is characterized by the presence of an excess of IDL and chylomicron remnants; chylomicrons are sometimes also present. An alternative name is remnant hyperlipoproteinaemia.
Total cholesterol and triglyceride concentrations are elevated typically to approximately equal values. This condition used to be called 'broad beta disease', because the remnant particles give rise to a broad band extending between the pre-β (corresponding to VLDL) and β (LDL) positions on serum lipoprotein electrophoresis.  Patients with remnant hyperlipoproteinaemia have an increased risk not only of coronary artery disease but also of peripheral and cerebral vascular disease.
Type III hyperlipoproteinaemia  Apo E shows polymorphism. The commonest phenotype is termed E3/E3. Familial dysbetalipoproteinaemia is associated with the E2/E2 phenotype, which can result in impaired IDL uptake by the liver.
Polygenic hypercholesterolaemia

This is one of the most common causes of a raised plasma cholesterol concentration. This condition is the result of a complex interaction between multiple environmental and genetic factors. There is usually either an increase in LDL production or a decrease in LDL catabolism. The plasma lipid phenotype is usually either IIa or IIb Fredrickson’s phenotype.The plasma cholesterol concentration is usually either mildly or moderately elevated. An important negative clinical finding is the absence of tendon xanthomata, the presence of which would tend to rule out the diagnosis. There may also be a family history of premature coronary artery disease.
Hyperalphalipoproteimianae

Hyperalphalipoproteinaemia results in elevated plasma HDL cholesterol concentration and can be inherited as an autosomal dominant condition or, in some cases, may show polygenic features. The total plasma cholesterol concentration can be elevated, with normal LDL cholesterol concentration. There is no increased prevalence of cardiovascular disease in this condition; in fact, the contrary probably applies, with some individuals showing longevity. Plasma HDL concentration is thought to be cardio protective, and individuals displaying this should be reassured.
Some causes of raised HDL are Primary Hyperalphalipoproteinaemia & Cholesterol ester transfer protein deficiency

Secondary  High ethanol intake  ,Exercise & Certain drugs, e.g. estrogens & ﬁbrates.
Secondary hyperlipidaemias Some of the causes :- Predominant hypercholesterolaemia , Hypothyroidism , Nephrotic syndrome & Cholestasis

Predominant hypertriglyceridaemia dueto  Alcohol excess , Obesity , Diabetes mellitus and metabolic syndrome

Other lipid abnormalities Inherited disorders of low plasma HDL ,The causes are Primary Familial hypoalphalipoproteinaemia , ApoA abnormalities , Tangier’s disease & Lecithin–cholesterol acyltransferase(LCAT) deficiency .
Defects of apoB metabolism have also been described. In abetalipoproteinaemia or LDL deficiency there is impaired chylomicrons and VLDL synthesis. This results in a failure of lipid transport from the liver and intestine. Transport of fat-soluble vitamins is impaired and steatorrhoea, progressive ataxia, retinitis pigmentosa and acanthocytosis (abnormal erthyrocyte shape) can result.  In hypo –beta lipoproteinaemia, a less severe syndrome occurs, sometimes due to a truncated form of apoB.  In LCAT deficiency, the accumulation of free unesterified cholesterol in the tissues results in corneal opacities, renal damage, premature atherosclerosis and haemolytic anaemia. The enzyme LCAT catalyses the esteriﬁcation of free cholesterol. Another condition that is probably due to a defect of LCAT is ﬁsh- eye disease, in which there may be low HDL cholesterol concentrations and eye abnormalities.
الوحدة  الثانية  - المحاضرة الثالثة   - الزمن: 90 دقيقة
الاهداف :

At this lecture , the students know role of cardiac enzymes

المادة العلمية
Cardiac Enzyme tests

Enzyme levels to assess how well the body’s systems are functioning. Used to determine whether there has been any tissue damage. Tests performed to help diagnose a heart attack and to determine the extent of damage to the heart muscle.The most common cardiac enzyme tests performed are: -
*Creatine kinase (CK)
*Cardiac troponin

*lactate dehydrogenase (LHD)
*aspartate aminotransferase (AST)
Combination of troponin and CK levels is more specific to the heart

Creatine kinase (CK)
The muscle cells in your body need CK to function properly.  Creatine phosphokinase isoenzymes play a key role in the intracellular energy transport from mitochondria to myofibrils and other sites of energy utilization . CK is made up of three isoenzyme forms CK-MB, CK-MM,CK-BB.
CK-MB is the substance that rises if your heart muscle is damaged ,CK- MM rises with other muscle damage.
-CPK-BB found mostly in the brain and lungs .
-CPK-MB found mostly in the heart

-CPK-MM found mostly in skeletal muscle

CK-MB

The primary indicator used to diagnose a heart damage because it exists in the highest amount in the heart. CK-MB is the substance that rises if your heart muscle is damaged . If CK-MB makes up more than 5 percent of a total CK level, a heart attack is suspected. CK-MB levels typically increase to above normal levels about six hours after a person has had a heart attack.
Cardiac troponin

There are two types – Troponin T (cTNT) & Troponin I (cTNI).  These proteins control the interactions of two other substances (actin and myosin) that cause the heart muscle to contract or squeeze.  Normal levels in the blood are very low, but they rise sharply and quickly in response to a heart muscle injury, usually within two or three hours after the beginning of a heart attack. cardiac troponin will also rise in response to angina, which is one reason the two tests are often performed together. sensitive to damage than CK, valuable at detecting mild heart attacks and early detection.  elevated levels are specific to a heart injury.
lactate dehydrogenase

LDH is no longer considered a diagnostic tool for heart.  LDH is an enzyme that is found in almost all of the body's cells (as well as in bacteria) and is released from cells into the fluid portion of blood when cells are damaged or destroyed. the blood level of LDH is a general indicator of tissue and cellular damage.
Aspartate aminotransferase

Also known as serum glutamic-oxaloacetic transaminase (SGOT), aspartate aminotransferase (AST) . convert amino acids to amino acid residues, which is vital to energy production . Increases in AST levels are proportional to cell damage within the body, making it an important tool for monitoring the progression of damage and the healing process.
Aspartate aminotransferase . The degree to which AST is elevated can also help pinpoint the type of cell damage that has occurred.
AST is sometimes used to track heart attack patients, it is not used as commonly for this purpose as CK or troponin.
Serum Cholesterol

Not used to diagnose or monitor a disease but is used instead to estimate risk of developing a disease — specifically heart disease .High blood cholesterol has been associated with hardening of the arteries (atherosclerosis), heart disease, and a raised risk of death from heart attacks.
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 pancreas function tests  , tumors markers  and thyroid function tests
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الاهداف :

At this lecture , the students know what are pancreas function tests
المادة  العلمية:
Pancreatic Function Tests

Pancreatic function tests can be divided into tests for  diagnosing Exocrine pancreatic insufficiency

Tests for diagnosing diseases of the exocrine portion of the pancreas are:
1-Amylase

2-Lipase

3-Sweat chlorid

Amylase is a digestive enzyme synthesized in the pancreas and the salivary glands Most of the amylase present in circulation is of pancreatic origin Serum amylase .
In acute pancreatitis, amylase leaks into circulation from the damaged cells Serum amylase is, therefore, greatly increased in acute pancreatitis A smaller increase occurs in acute parotitis .
Lipase is another digestive enzyme synthesized in the pancreas It leaks into circulation from damaged pancreatic cells in acute pancreatitis Hence, serum lipase is increased in acute pancreatitis Serum lipase .
This test is very useful in the diagnosis of cystic fibrosis Cystic fibrosis is also known as fibrocystic disease of the pancreas or mucoviscidosis It is a recessively inherited autosomal disease Sweat chloride .
Cystic fibrosis affects a number of exocrine glands including the pancreas Very viscous mucus is secreted by exocrine glands in this disease The mucus can clog pancreatic ducts and bronchioles In addition, the chloride content of sweat is increased

The rise in sweat chloride occurs due to abnormality in a protein The protein is cystic fibrosis trans- membrane conductance regulator (CFTR).
CFTR has: Two cell membrane- spanning regions Two nucleotide-binding folds in the cytosol A regulatory domain in the cytosol .
Nucleotide-binding folds are the sites for binding of ATP The regulatory domain can be phospho- rylated by protein kinase A or C CFTR protein acts as a chloride channel .
The gene encoding CFTR protein is known as CFTR gene CFTR gene is located on chromosome 7 .
In 70% patients, there is a three base-pair deletion in the gene This leads to deletion of a phenylalanine residue from nucleotide-binding fold 1 This deletion impairs chloride transport across the membrane In the remaining patients, other mutations have been detected.
Nucleotide binding fold 2 Regulatory domain Nucleotide binding fold 1 Cystic fibrosis trans-membrane conductance regulator .
Diagnosis of cystic fibrosis can be made by measuring sweat chloride If the concentration is above 60 mEq/L, it is diagnostic of cystic fibrosis .
Exocrine pancreatic insufficiency (EPI) The most common causes of EPI are chronic pancreatitis and cystic fibrosis The tests for EPI can be direct or indirect Early EPI is difficult to diagnose by indirect tests .
Oro-duodenal intubation is done to aspirate pancreatic secretion from duodenum near Ampulla of Vater Secretin or cholecystokinin or both are used to stimulate pancreatic secretion Pancreatic juice is collected for a period of 45 to 125 minutes Direct test .

Concentrations of bicarbonate and pancreatic enzymes are measured in pancreatic juice Low concentrations indicate EPI .
Indirect tests Indirect tests for EPI are: Measurement of faecal fat Measurement of faecal elastase

Faecal fat The patient is placed on a diet having 100 gm of fat per day Stool is collected and fat excretion is measured daily for three days Normal persons excrete less than 7% of the ingested fat In EPI, the excretion of fat is above 20% .
Faecal elastase Elastase is secreted by the pancreas It is not broken down in the intestines Excretion of < 200 mg of elastase/gm of stool indicates EPI .
الوحدة  الثالثة   - المحاضرة الثانية  - الزمن: 90 دقيقة
الاهداف :

At this lecture , the students know the tumor markers
المادة  العلمية:

Tumor Markers

A tumor marker  (T.M.) is a substance present in or produced by a tumor (benign or malignant) or by the tumor’s host in response to the tumor’s presence , that can be used to differentiate a tumor from normal tissue or to determine the presence of a tumor based on measurement in the blood or secretions and that can be detected in various body fluids and on the surface of cancer cells .
A good tumor marker should…
1. It should be highly sensitive

2. It should be highly specific

3. 100% accuracy in differentiating between healthy individuals and tumor patients.
4. should be able to differentiate between neoplastic and non-neoplastic disease and show positive correlation with tumor volume and extent.
5.It should predict early recurrence and have prognostic value.
6. It should be clinically sensitive i.e. detectable at early stage of tumor. 7. Its levels should be preceding the neoplastic process, so that it should be useful for screening early cancer.
8. It should be easily assayable and be able to indicate all changes in cancer patients receiving treatment.
Classification according to type of the molecule:
1. Enzymes or isoenzymes (ALP, PAP)
2. Hormones (calcitonin, bHcg)
3. Oncofetal antigens (AFP, CEA)
4. Carbonhydrate epitopes recognised by monoclonal antibodies (CA 15-3,CA 19-9,CA125)
5. Receptors (Estrogen, progesterone)
6. Serum and tissue proteins (beta-2 microglobulin, monoclonal immunoglobulin, glial fibrillary acidic protein (GFAP), protein S-100)
7. Other biomolecules e.g. polyamines

Potential uses

*Screening in general population

* Differential diagnosis of symptomatic patients

* Clinical staging of cancer

* Estimating tumor volume

* As a prognostic indicator for disease progression

* Evaluating the success of treatment

* Detecting the recurrence of cancer

* Monitoring reponse to therapy

* In order to use a tumor marker for screening in the presence of cancer in asymptomatic individuals in general population, the marker should be produced by tumor cells and not be present in healthy people.
* However, most tumor markers are present in normal, benign and cancer tissues and are not specific enough to be used for screening cancer .
ENZYMES

*Alkaline Phosphatase (ALP)- primary or secondary liver cancer, metastatic cancer with bone or liver involvement.
*Prostatic acid phosphatase (PAP) -prostate cancer, Increased PAP activity may be seen in osteogenic sarcoma, multiple myeloma and bone metastasis of other cancers and in some benign conditions such as osteoporosis and hyperparathyroidism.
*Prostate Specific Antigen (PSA)- much more specific for screening or for detection early prostate cancer.
HORMONES

*Calcitonin- medullary thyroid cancer

*Human Chorionic Gonadotropin (hCG)- tumors of placenta, gestational trophoblastic disease and some tumors of testes and ovary

ONCOFETAL ANTIGENS

* α-fetoprotein (AFP)- hepatocellular and germ cell carcinoma

* carcinoembryonic antigen (CEA)- colorectal, gastrointestinal, lung and breast carcinoma.
CARBOHYDRATE MARKERS

* CA 15-3-breast carcinoma may also be present in pancreatic, lung, ovarian, colorectal and liver cancer and in some benign breast and liver diseases.
* CA 125- ovarian and endometrial carcinomas, elevates in pancreatic, lung, breast, colorectal and gastrointestinal cancer, and in benign conditions such as cirrhosis, hepatitis, endometriosis, pericarditis and early pregnancy

* CA19-9- colorectal and pancreatic carcinoma, elevated levels seen in hepatobiliary, gastric, hepatocellular and breast cancer and in benign conditions such as pancreatitis and benign gastrointestinal diseases.
RECEPTOR MARKERS

* Estrogen and progesterone receptors are used in breast cancer as indicators for hormonal therapy.
* Patients with positive estrogen and progesterone receptors tend to respond to hormonal treatment.
PROTEIN MARKERS

* β2-macroglobulin- multiple myeloma, Hodgkin lymphoma, also increases in chronic inflammation and viral hepatitis.
* Ferritin- Ferritin is a marker for Hodgkin lymphoma, leukemia, liver, lung and breast cancer.
* Thyroglobulin- It is a useful marker for detection of differentiated thyroid cancer.
* Immunoglobulin- Bence-Jones protein is a free monoclonal immunoglobulin light chain in the urine and it is a reliable marker for multiple myeloma.
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 .
Malignancies with elevated levels

a. Virtually all patients with gestational trophoblastic disease (GTD) (i.e., complete and partial molar pregnancy, choriocarcinoma and placental site trophoblastic tumours).
b. Non-seminomatous germ cell tumours (NSGCT) (e.g., of testis and ovary).
c. Seminomatous germ cell tumours of testis (approx. 20%).
d. Can be produced by a small number of other malignancies

Benign Diseases With elevated levels

-Very few, e.g., ectopic pregnancy

-Physiological conditions with elevated levels -Pregnancy, after termination of pregnancy. Main clinical applications

a. For monitoring patients with GTD.
b. In conjunction with AFP, for determining prognosis and monitoring patients with NSGCT of ovary

Other potential uses

-Diagnostic aid for trophoblastic disease. Serum hCG levels do not usually differentiate between trophoblastic tumours and normal pregnancy.
-However, very high levels outside the range for twin pregnancies may lead to suspicion of a trophoblastic tumour. For diagnosing trophoblastic tumours, hCG assays are usually used in combination with ultrasound.
Type of sample for assay- Serum or urine.
Reference range- Serum: 0 - 5 IU/L

The following diagnostic criteria are commonly used for malignant gestational trophoblastic disease:
- Plateauing of beta-hCG levels over at least 3 weeks

-Ten percent or greater rise in beta-hCG for 3 or more values over at least 2 weeks

-Persistence of beta-hCG 6 months after molar evacuation

-A 10% rise in beta-hCG over 3 or more weekly titers or a beta-hCG titer of 40,000 mIU/L 4-5 months after uterine evacuation constitutes a serological diagnosis of postmolar trophoblastic disease.
-For metastatic malignant trophoblastic disease, beta- hCG monitoring is recommended every 6 months indefinitely, because late recurrence is a possibility

…………………………….

Alpha-Fetoprotein (AFP) AFP is a 70 kDa glycoprotein homologous to albumin. fetal serum protein synthesized by the liver, yolk sac, and gastrointestinal tract. AFP is a major component of fetal plasma, reaching a peak concentration of 3 mg/mL at 12 weeks of gestation. Following birth, AFP rapidly clears from the circulation, because its half-life is 3.5 days. AFP concentration in adult serum is less than 20 ng/mL. Physiological function- Appears to perform some of the functions of albumin in the foetal circulation.
Malignancies with elevated levels Mainly confined to 3 malignancies, i.e. a. Non-seminomatous germ cell tumours (NSGCT) of testis, ovary and other sites. b. Hepatocellular carcinoma (HCC). c. Hepatoblastoma (in children, extremely rare in adults). d. AFP may be occasionally elevated in patients with other types of advanced adenocarcinoma. Benign conditions which may have elevated levels- Hepatitis, cirrhosis, biliary tract obstruction, alcoholic liver disease, ataxia telangiectasia and hereditary tyrosinaemia.
Physiological conditions with elevated levels- Pregnancy and the first year of life. Infants have extremely high levels which fall to adult values between 6 months and 1 year of age. A slower than normal rate of fall may indicate the presence of a tumour.

Main clinical applications a. In combination with hCG, for monitoring patients with NSGCT (mandatory). b. Independent prognostic marker for NSGCT (e.g. of the testis). c. Diagnostic aid for hepatocellular carcinoma and hepatoblastoma. d. Screening for hepatocellular carcinoma in high risk populations (e.g.in patients with cirrhosis due to hepatitis B or C). Surveillance is recommended using 6-monthly AFP measurement and abdominal ultrasound, with AFP>20 μg/L and rising prompting further investigation.
AFP and beta-hCG play crucial roles in the management of patients with nonseminomatous germ cell tumors. AFP or beta-hCG is elevated in 85% of patients with these tumors but in only 20% of patients with stage I disease. Hence, these markers have no role in screening. In patients with extragonadal disease or metastasis at the time of diagnosis, highly elevated AFP or beta-hCG values can be used in place of biopsy to establish a diagnosis of nonseminomatous germ cell tumor.
AFP >10,000 ng/mL or beta-hCG >50,000 mIU/mL at initial diagnosis portend a poor prognosis, with a 5-year survival rate of 50%. Similarly staged patients with lower AFP and beta-hCG levels have a cure rate of greater than 90%. Patients with AFP and beta-hCG levels that do not decline as expected after treatment have a significantly worse prognosis, and changes in therapy should be considered.
Because curative salvage therapy is possible, the tumor markers are followed every 1-2 months for 1 year after treatment, then quarterly for 1 year, and less frequently thereafter. AFP or beta-hCG elevation is frequently the first evidence of germ cell tumor recurrence; a confirmed elevation should prompt reinstitution of therapy. Reference range- 0 - 10 kU/L or 0-12 mg/L Half life in serum Approx. 5 days.
Carcinoembryonic antigen  Most vulvar tumors of sweat gland origin, including malignant tumors, stain positively for carcinoembryonic antigen (CEA). In patients with vaginal adenosis, surface columnar epithelium and glands may show focal cytoplasmic membrane staining for CEA. In situ and invasive adenocarcinomas underlying extramammary Paget disease of the anogenital area express CEA. CEA is also demonstrable in Paget cells at metastatic sites, such as lymph nodes. CEA is present in most urothelial adenocarcinomas of the female urethra.
CEA levels are elevated in up to 35% of patients with endometrial cancer. CEA immunohistochemistry cannot distinguish between benign and malignant glandular proliferations of the uterine cervix; therefore, CEA staining is of no value in the differential diagnosis of endocervical and endometrial adenocarcinomas. Most epithelial neoplasms of the ovary also express CEA. Such as Brenner, endometrioid, clear cell, and serous tumors. CEA is frequently present in patients with cancer that has metastasized to the ovary; that is because the primary cancer is generally mammary or gastrointestinal in origin, and such tumors frequently contain CEA.
Lactate Dehydrogenase . LDH is involved in tumor initiation and metabolism. Cancer cells rely on increased glycolysis resulting in increased lactate production in addition to aerobic respiration in the mitochondria, even under oxygen- sufficient conditions Elevated levels found in Dysgerminoma

Inhibin Inhibin is a peptide hormone normally produced by ovarian granulosa cells. It inhibits the secretion of FSH by the anterior pituitary gland. It reaches a peak of 772 ± 38 U/L in the follicular phase of the menstrual cycle and usually becomes nondetectable after menopause. Certain ovarian tumors, mostly mucinous epithelial ovarian carcinomas and granulosa cell tumors, also produce inhibin, and its serum levels reflect the tumor burden.
An elevated inhibin level in a postmenopausal woman or a premenopausal woman presenting with amenorrhea and infertility is suggestive of, but not specific for, the presence of a granulosa cell tumor. Inhibin levels can also be used for tumor surveillance after treatment to assess for residual or recurrent disease.
Other Tumor Markers Estradiol .Estradiol was one of the first markers identified in the serum of patients with granulosa cell tumors. In general, it is not a sensitive marker for granulosa cell tumors. Approx 30% of tumors do not produce estradiol, because they lack theca cells, which produce androstenedione, a necessary precursor for estradiol synthesis. However, monitoring serum estradiol postoperatively may be useful for detecting recurrence of an estradiol-secreting tumor.
Squamous cell carcinoma antigen Squamous cell carcinoma (SCC) antigen may be increased in patients with epidermoid carcinoma of the cervix, benign tumors of epithelial origin, and benign skin disorders. SCC antigen may be helpful in assessing response to chemotherapy and in determining relapse when monitoring patients with complete remission.
Müllerian inhibiting substance o Müllerian inhibiting substance (MIS) is produced by granulosa cells in developing follicles. o It has emerged as a potential tumor marker for granulosa cell tumors. As with inhibin, MIS is typically undetectable in postmenopausal women. An elevated MIS value is highly specific for ovarian granulosa cell tumors; however, this test is not commercially available for clinical use.
Topoisomerase II  Topoisomerase II has emerged as a promising, clinically relevant biomarker for survival in patients with advanced epithelial ovarian cancer. Its expression is detected in tumor samples by immunohistochemistry

.

الوحدة  الثالثة   - المحاضرة الثالثة   - الزمن: 90 دقيقة
الاهداف :

At this lecture , the students 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
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 hepatocyte function   , oncology definition   and body fluids
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  الرابعة    - المحاضرة الأولى - الزمن: 90 دقيقة
الاهداف :

At this lecture , the students know what are hepatocyte function
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
الوحدة  الرابعة    - المحاضرة الثانية  - الزمن: 90 دقيقة
الاهداف :

At this lecture , the students know what are the body fluid
المادة  العلمية:
The average water content of the human body 40% to 75% of total body weight, values declining with age and especially with obesity. Women have lower average water content than men as a result of a higher fat content

FUNCTIONS

1-Water is the solvent for all processes in the human body.
2-It transports nutrients to cells

3-determines cell volume by its transport into and out of cells

4-removes waste products by way of urine

5-acts as the body’s coolant by way of sweating.
WATER COMPARTMENTS

-Intracellular fluid (ICF) it accounts for about two thirds of total body water.
-Extracellular fluid (ECF) accounts for the other one third of total body water and can be subdivided into :-
*intravascular extracellular fluid (plasma)
*interstitial cell fluid that surrounds the cells in the tissue.
Osmolality

is a physical property of a solution that is based on the concentration of solutes (expressed as millimoles)per kilogram of solvent (w/w). Osmolality is related to colligative properties of a solution relative to pure water, such as freezing point depression and vapor pressure decrease.
The osmolarity is reported in milliosmoles per liter (w/v), but it is inaccurate in hyperlipidemia and hyperproteinemia

Control of Osmolality

1-hypothalamus:
-Thirst center

-Arginine- vasopressin,  AVP( ADH)
2-Renal water regulation by ADH and thirst play important roles in regulating plasma osmolality.
Clinical Significance of Osmolality

-The Na and its associated anions account for approximately 90% of the osmotic activity in plasma.
-Another important process affecting the Na concentration in blood is the regulation of blood volume.
-To maintain a normal plasma osmolality (275–295 mOsm/kg of plasma H2O), osmoreceptors in the hypothalamus respond quickly to small changes in osmolality.
-A 1%–2% increase in osmolality causes a fourfold increase in the circulating concentration of ADH, and a 1%–2% decrease in osmolality shuts off ADH production..
Water Load

1-As excess intake of water (e.g., in polydipsia)
2- lower plasma osmolality

3- both AVP and thirst are suppressed.
4- In the absence of AVP, water is not reabsorbed

5- large volume of dilute urine to be excreted, as  much as 10 to 20 L daily, well above any normal intake of water.
Water Deficit

1-  increase plasma osmolality

2- both AVP secretion and thirst are activated .
Although AVP contributes by minimizing renal water loss, thirst is the major defense against hyperosmolality and hypernatremia.
3-Osmotic stimulation of thirst progressively diminishes in people who are older than age 60

4- Patient with diabetes insipidus (no AVP) may excrete 10 L of urine per day however, because thirst persists, water intake matches output and plasma Na remains normal
الوحدة  الرابعة    - المحاضرة الثالثة   - الزمن: 90 دقيقة
الاهداف :

At this lecture , the students know what are the 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.
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