Will Weston - Diagnostic Tests


	TEST
	DESCRIPTION
	 LEVEL
	 LEVEL
	FACTORS ( RESULTS
	N AMOUNTS

	CARDIAC ENZYMES

	CREATINE KINASE
	· Enzyme found in high conc in heart and skeletal muscle and low in conc in brain tissue.

· CK has two types of enzyme- M associated with the muscle and B with the brain.

· Electrophoresis separates the two into 3 divisions:

· MM- skeletal muscle and some heart

· MB- heart tissue

· BB- brain tissue

· CK rises within 4-6 hours after MI, peaking at 18-24 hrs (> 6 x Normal), returning to N within 3-4 days- medication should therefore be given IV not IM so no muscle damage and CK can be monitored.
	· 
	· Skeletal muscle disease

· Acute MI

· CVD

· Drugs- IM inj, dexamethasone, furosemide, aspirin, ampicillin, carbenicillin, clofibrate

· CK-MM

· Muscular dystrophy

· Delirium tremens

· Crush injury./ trauma

· Surgery / post operative state

· Vigorous exercise

· IM inj

· Hypokalaemia

· Hemphilia

· Hypothyroidism

· CK-MB

· Acute MI

· Severe angina

· Cardiac surgery

· Cardiac ischaemia

· Myoarditis

· Hypokalaemia

· Cardiac defib

· CK-BB

· CVA

· Subarachnoid haemorrhage

· Brain C

· Acute brain injury

· Reye’s syndrome

· Pulmonary embolism & infarction

· Seizures
	· IM ing

· Vigorous exercise

· Trauma and surgical interventions
	· 

	LACTATE DEHYDROGENASE (LDH)
	· Intracellular enzyme present in nearly all metabolising cells, with highest concs in heart, skeletal muscle, liver, kidney, brain and RBCs.

· Has two distinct subunits- M, muscle and H, heart.

· Units are formed in different combinations to make 5 isoenzymes:

· LDH1: HHHH; cardiac fraction; heart, RBCs, kidneys, brain (some)

· LDH2: HHHM; cardiac fraction; heart, RBCs, kidneys, brain (some)

· LDH3: HHMM; pulmonary fraction; lungs and other tissues, spleen, pancreas, adrenal, thyroid, lymphatics

· LDH4: HMMM; liver fraction; liver, skeletal muscle, kidneys, brain (some)

· LDH 5: MMMM; liver fraction; liver, skeletal muscle, kidneys (some)

· Like CK and AST, LDH and LDH1 are used for Dx of MI- useful for delayed Dx:

· High levels occur 12-24 hrs days after MI, peaking at 2-5 days remaining elevated for 6-12 days.

· In acute hepatitis, LDH and LDH5  before jaundice and bilirubin increase.
	· 
	· Acute MI

· CVA

· Cancer- lung, bone, intestines, liver, breast, cervix, testes, kidney, stomach, melanoma of skin

· Acute leukaemia

· Acute pulmonary infarction

· Infectious mononucleosis

· Anaemias: pernicious folic acid deficiency, sickle cell, acquired haemolytic.

· Acute hepatitis

· Shock

· Skeletal muscular disease

· Heat stroke

· Drugs- Narcotics
	· Narcotics

· IM inj

· Haemolysis if blood sample- enzyme is plentiful in RBCs
	· 

	

	LIPIDS AND OTHER BIOCHEMICAL VALUES

	CHOLESTEROL
	· Blood lipid synthesised by liver and found in RBCs, cell membranes, and muscles

· About 70% is esterified (combined with fatty acids), 30% is in the free form

· Used in body to form bile salts for fat digestion and for formation of hormones by the adrenal glands, ovaries and testes

· Thyroid hormones and oestrogen  the conc of cholesterol and an oophorectomy increases it.

· Test is used as indicator of atheroscleoris and coronary artery disease.

· Hypercholesterolaemia causes plaque deposits in coronary arteries, thus contributing to MI

· High serum levels can be due to familial tendency, biliary obstruction and or dietary intake.
	· Hyperthyroidism

· Cushings syndrome

· Starvation

· Malabsorbtion

· Anaemias

· Acute injections

· Drugs- antilipids,  Thyroxine, Abs, Nicotinic acid, Estrogens, Glucagons, hepain, Salicylates, Colchicines, Oral hyperglycaemic agents
	· Acute MI

· Atherosclerosis

· Hypothyroidism

· Biliary obstruction

· Biliary cirrhosis

· Cholangitis

· Familial hypercholesterolaemia

· Uncontrolled diabetes mellitus

· Nephritic syndrome

· Pancreatectomy

· Pregnancy- third trim

· Hyperlipoproteinaemia

· Heavy stress periods

· High cholesterol diet

· Drugs- Aspirin, Corticosteroids, steroids, oral contraceptives, adrenalin, noradrenalin, bromides, phenothiazines, vits A and D, sulphonamides, phenytoin
	· Aspirin and cortisone can  and decrease.

· High cholesterol diet before test

· Severe hypoxia could  level

· Haemolysis of blood specimen.
	· 

	TRIGLYCERIDES
	· Blood lipids formed by esterification of glycerol and 3 fatty acids and are carried by serum lipoproteins

· The intestine processes the triglycerides from dietary fatty acids and are transported in the blood stream as chylomicrons (tiny fat droplets covered by protein), giving serum a milky appearance after fatty meal.

· Liver is also responsible for making triglycerides but these do not travel as chylomicrons.

· Majority of triglycerides stored as lipids in adipose tissue

· A function of triglycerides is to provide E to heart and skeletal muscles.

· Major contributor to arterial disease, and frequently compared with cholesterol.

· As conc increases, so will VLDL  ( hyperlipoproteinaemia.

· OH intake can cause transient elevation of serum triglyceride level.

· When measuring, pt should be NPO- no food, drink, po meds. Except water from 6pm night before and no OH 24hrs before.
	· Congenital B-lipoproteinaemia

· Hyperthyroidism

· Hyperparathyroidism

· Protein malnutrition

· Exercise

· Drugs- Ascorbic acid, cofibrate, phenformin, metformin
	· Hyperlipoproteinaemia,

· Acute MI

· Hypertension

· Cerebral thrombosis

· Hypothyroidism

· Nephritic syndrome

· Arteriosclerosis

· Laenecs or OH cirrhosis

· Uncontrolled Dm

· Pancreatitis

· Downs syndrome

· Stress

· High Carb diet

· Pregnancy

· Drugs- oestrogen, oral contraceptives.
	· 
	· 

	AMYLASE
	· Enzyme derived from pancreas, salivary glands, liver

· Function is to change starch to sugar

· In acute pancreatitis, serum amylase is  to x2 normal

· Level begins to  2-12 hrs after onset, peaks at 20-30 hours and returns to normal in 2-4 days

· Acute pancreatitis is often associated with inflammation, severe pain, and necrosis caused by digestive enzymes (including amylase) escaping into surrounding tissue

·  Levels may occur after abdominal surgery involving gallbladder (stones or duct) and stomach (partial gastrectomy). Following abdo surgery, some surgeons order routine amylase for 2 days to check whether pancreas has been injured.

· Urine amylase is helpful in determining significance of serum if N or only slightly increased.

· Two types of amylase isoenzymes: P- pancreatic, S- salivary

· P type elevation occurs in acute pancreatitis

· S type elevation occurs in parotitis, and ovarian and bronchogenic tumours.

· Isoenzymes are ordered normally to rule out a non pancreatic source of the serum level.
	· IV dextrose in water

· Advanced chronic pancreatitis

· Subacute necrosis of liver

· Chronic OHism

· Toxic hepatitis

· Severe burns

· Severe thyrotoxicosis

· Drugs- glucose, citrates, fluorides, oxalates.
	· Acute pancreatitis

· Chronic pancreatitis

· Partial gastrectomy

· Peptic ulcer performation

· Obstruction of pancreatic duct

· Acute cholecystitis

· Pancreatic C

· Diabetic acidosis

· Dm

· Acute OH intoxication

· Mumps

· Renal F

· Benign prostatic hypertrophy

· Burns

· Pregnancy

· Drugs- Meperidine, Codeine, morphine, bethanechol, chloride, pentazocine, ethyl OH, ACTH, guanethidine, thiazides, salicylates, tetracycline.
	· Narcotic drugs

· IV fluids with glucose can give false negative results

· Contamination of specimen with saliva from coughing, sneezing or talking when tube is open may give false positive results.

· Blood should not be drawn until 2 hours after eating, since sugar can levels.
	· 

	C REATIVE PROTEIN (CRP)
	· Appears in blood 6-10 hours after acute inflammatory process and tissue destruction, peaking with 48-72 hours.

· Precedes an  in ESR and returns to N sooner.

· Test used o monitor acute inflammatory response phases of RA and RhF so that early Tx can be intitiated before tissue progressive tissue damage takes place. 

· CRP elevates during bacterial but not viral infections
	· NORMAL LEVEL

· Drug suppression- salicylates, steroids
	· RA

· RhF

· Acute MI

· Cancer- breast and with metastasis

· IBD

· Hodgekin’s disease

· SLE

· Bacterial infections

· Late pregnancy

· IUD contraceptives

· Drugs- oral contraceptives
	· Pregnancy- 3rd trim

· Certain contraceptives
	· 

	GLUCOSE- FASTING
	· Glucose is formed from dietary carbohydrates and is stored as glycogen in the liver and skeletal muscles. Insulin and glucagons (2 hormones from the pancreas), affect the blood glucose level.

· Insulin is needed for cellular membrane permeability to glucose and for transportation of glucose into cells. Without insulin, glucose cannot enter the cells.

· Glucagon stimulates glycogenolysis (stored glycogen ( glucose) in the liver.

· Hypoglycaemia results from inadequate food intake or too much insulin. When hyperglycaemia occurs, there is not enough insulin – Dm.

· A fasting blood sugar level >125 mg/ dL usually indicates Dm, and to confirm the Dx when blood sugar is borderline or slightly elevated, a feasting (postprandial) blood sugar and or glucose tolerance test may be ordered.

· Dextrostix are rapid, simple, semiquantitative tests for distinguishing hypo and hyper glycaemia. Results are compared with a colour chart and is a useful test in emergencies.

· Chemstrip bG is the preferred method for checking blood sugar by finger stick.
	· Hypoglycaemic reaction- insulin excess

· Caner- stomach, liver, lung

· Adrenal gland hypofunction

· Malnutrition

· OHism

· Cirrhosis of the liver

· Strenuous exercise

· Erthroblastosis fetalis (haemolytic disease)

· Hyperinsulinism

· Drugs- insulin excess
	· Dm

· Diabetic acidosis

· Adrenal gland hyperfunction- cushings syndrome

· Acute MI

· Stress

· Crushed injury

· Burns

· Infections

· Renal F

· Hypothermia

· Exercise

· Acute Pancreatitis

· Pancreatic C

· CHF

· Acromegaly

· Postgastrectomy (dumping) symdrome

· Extensive surgery

· Drug- ACTH, cortisone preparations, diuretics, furosemide, ethacrynic acid, anesthesia drugs, levodopa.
	· Drugs- cortisone, thiazides, loop diuretics can all cause an increase

· Trauma- can cause an increase

· High doses of vit C could cause false neg results when using urine glucose testing tapes.
	· 

	PROSTATE SPECIFIC ANTIGEN (PSA)
	· A glycoprotein form the prostatic tissues

·  both in beign prostatic hypertrophy (BPH) and prostatic C

· Markedly increases with prostatic C

· Value may also  after PR exam and after prostate surgery

· PSA is > sensitive that prostatic acid phosphatase (PAP), also known as acid phosphatase (ACP) in early detection of prostatic C.

· Use of PSA and PAP along with PR exam assist in making accurate Dx

· May be used to monitor effects of Tx eg. Chemotherapy
	·  
	· Prostatic C

· BPH

· Prostitis

· Prostatic tissue biopsy

· Prostatic surgery
	· Rectal and prostate exams may  levels
	· 

	T4- TOTAL THYOXINE
	· T4 ist eh major hormone secreted by the thyroid gland and is at least 25 times more conc that triiodothyronine (T3).

· T4 levels used to measure thyroid hormone conc and the function of the thyroid gland.

· Use of protein bound iodine (PBI) is considered obsolete.

· In some institutions, T4 testing is performed on all newborns (as is PKU test) to detect  thyroxine secretion, which could lead to irreversible mental retardation.
	· Hypothyroidism- cretinism, myoedema

· Protein malnutrition

· Ant pit hypofunction

· Strenuous exercise

· Drugs- cortisone, chlorpromazine, phenytoin, heparin, lithium, sulfonamides, reserpine, testosterone, tolbutamide.
	· Hyperthyroidism

· Acute thyroiditis

· Viral hepatitis

· Myasthenia gravis

· Pregnancy

· Preeclamsia

· Drugs- oral contraceptives, estrogens, clofibrate
	· Drugs
	· 

	THYROID STIMULATING HORMONE (TSH)
	· Ant Pit gland secretes TSH in response to thyroid releasing hormone (TRH) from the hyperthalamus.

· TSH stimulates the secretion of T4 produced in the thyroid gland.

· Secretion of TSH is dependant on negative feedback mechanism-  level of T4 promotes release of TRH, which stimulates TSH secretion. And vice versa

· TSH and T4 levels are often measured to differentiate pituitary from thyroid dysfunctions.

· A  T4 level with a normal or elevated TSH level can indicate thyroid disorder.

· A  T4 level with a  TSH level can indicate pituitary disorder.
	· Secondary hypothyroidism (pit gland involvement)

· Anterior pituitary hypofunciton

· Klinefelter’s syndrome

· Drugs- aspirin, steroid, dopamine, heparin
	· Primary hyperthyroidism (thyroid gland involvement with a  T4)

· Thyroiditis

· Cirrossis of liver

· Drugs- antithyroid therapy
	· 
	· 
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