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THERAPEUTIC DRUG MONITORING

BODY(     MIN)

PRESENTATION:

  7h.  Identify procedures in therapeutic drug monitoring, to include classes of 

         drugs monitored, 

  methods used and expected results.  

  (1)  General considerations (drug kinetics)

    (a)  Absorption

      1    Therapeutic Drug monitoring (TDM) is the assay of drugs which 

           display a high correlation between serum concentration and 

           intended therapeutic effects.

        a    Benefits of TDM include:

          1    Aiding the physician in prescribing proper dosage  

               of medication

          2    Helps ensure patient is complying with prescription 

               instructions

          3    Investigates symptoms related to toxicity of medications

      2    Drugs can be introduced into the circulatory system 

            extravascularly or intravascularly

        a    Intravascular administration is given directly into the 

              bloodstream, so no absorption takes place

        b    Extravascular administration are absorbed by passive diffusion

          1    Liberation - Before a drug can be absorbed, it must be in 

                solution.  

            a    Solid tablets, capsules, or suspensions are 

                 dissolved in gastric juices

            b    Injected drugs dissolve in tissue fluid

            c    Suppositories dissolve in rectal fluid

          2    After liberation drugs pass through cell membranes by 

             osmosis

    (b)   Distribution - once absorbed, the drug travels via the blood 

            stream to  body fluids, tissues, or organs

      1    Most laboratories measure total drug concentration

        a    A large portion of medications are bound to protein

b    The bound fraction is not metabolically active

        c    The free fraction is active, and can cause toxicity

      2    The ratio between bound and unbound remains relatively 

            constant  so changes in total drug concentration levels mirror 

            change in the free drug concentration levels, unless there is a 

            change in protein binding capacity

    (c)  Metabolism 

      1    Half - life:  the time required for a plasma drug level to be 

            reduced by half its initial level due to metabolism and excretion

      2    Sampling times

        a    Drug concentration should be in a "steady state"(the drug 

            concentration achieved when the rate of elimination is equal to 

            the rate of intake)  to monitor drug therapy

        b    The steady state concentration should be within the therapeutic 

             range for that drug

        c    Peak concentration - maximum drug concentration following 

             one dosage.

        d    Trough concentration - lowest drug concentration usually 

             reached during the "pre-dose" period

  (2)  Drug classes
    (a)   Antiasthmatics (theophylline)  

      1    Used as a bronchodialator for treatment of broncial asthma, 

            chronic bronchitis, and emphysema

      2    Therapeutic range  10-20 ug/ml

      3    Toxic > 20 ug/ml

    (b)  Cardioactives (digoxin)

      1    Used for treatment of congestive heart failure, atrial fibrillation, 

             and atrial tachycardia.

      2    Therapeutic range  0.9 - 2.0 ng/ml

      3    Toxic > 20 ug/ml

    (c)  Antimicrobials (gentamicin)

      1    Broad-spectrum, relatively toxic antibiotic that is effective against 

           gram positive and gram negative organisms

      2    Therapeutic range and toxic levels are variable

      3    Can cause liver failure if given at too large a dose

    (d)  Anticonvulsant (phenobarbital)

      1    Used to control convulsions as in epilepsy.

      2    Toxic effects occur at concentrations slightly higher than 

           therapeutic levels

    (e)  Antidepressants (lithium)

      1    Used to diminish intensity of manic episodes in psychiatric 

             patients

      2    Should be monitored frequently

      3    Therapeutic range 0.5 - 15 mmol/l

      4    Toxic > 2.0 mmol/l

    (f)  Anti-inflammatories/Analgesics 

      1    Salicylate

        a    Used for relief of mild pain.  Salicylates have analgesic, 

              antipyretic, and antiinflammatory activity

        b    Therapeutic range < 20 mg/dl

        c    Toxic  > 30 mg/dl

        d    Lethal > 60 mg/dl

      2    Acetaminophen (Tylenol)

        a    Used as an analgesic and antipyretic

        b     This drug is commonly found in overdose cases involving 

              children

        c    Therapeutic range 10-30 ug/ml

        d    Toxic >200 ug/ml, may cause fatal liver damage

    (g)  Antiarrhythmatics

      1    Lidocaine

        a    used to treat ventricular arrhythmias during heart surgery or 

             after a myocardial infarction

        b    Therapeutic range    1.5 - 6.0 ug/ml

        c    Toxic  > 8

      2    Procainamide

        a    used for treatment of cardiac arrhythmias, and  atrial 

             fibrillation or tachycardias.

        b    Therapeutic range   4 - 10 ug/ml

        c    Toxic   > 10 - 12 ug/ml  

  (3)  Test methods

    (a)  EIA

      1    Most commonly used technique for therapeutic drug monitoring.  

            Serum is used

      2    Enzyme immunoassay use antibodies directed against a 

            specific  therapeutic drug or its' metabolite

        a    These antibodies are "tagged" with a specific enzyme

        b    The tagged antibodies are added to patient serum and 

             incubated to allow the antibodies to bind with the drug being 

             analyzed

        c    After any unbound antibody is washed away, the substrate for 

             the enzyme is added along with a color developer

        d    Any color development is proportional to the amount of the 

              enzyme left and is therefore proportional to the drug 

             concentration

    (b)  FIA

      1    Fluorescent Immunoassay is similar to EIA, but a fluorescent 

           compound conjugates to the antibodies instead of and enzyme 

      2    Fluorescent compounds absorb light, emitting a second 

            wavelength that can be detected visually or with instrumentation

    (c)  Fluorescence polarization 

      1    Fluorescence polarization immuno-assay quantitates analytes by 

           use of change in fluorescence depolorization after an 

          immunological reaction.

        a    A known quantity of fluorescent labeled molecules are added 

             to a reaction solution containing antibodies specific to the 

             analyte

        b    The labeled analyte will bind with the antibody and cause a 

             change resulting in fluorescence polarization 

        c    The addition of non-labeled  therapeutic drugs from patient 

              serum will result in competitive binding to the antibody with 

              the fluorescent-labeled analyte

        d    The difference in fluorescence polarization is relative to the 

             amount of the drug in the serum

    (d)  Flame

      1    Flame emission photometry measures alkali metals such as 

            sodium, potassium, and lithium.  

      2     When heated by a flame, these elements become excited.  This 

            high energy state is unstable, and the electrons return to the 

            ground state.   

      3  It is at this point that photons of  energy are emitted at specific 

          wavelengths and color that are characteristic of the elements 

          present.

      4    The intensity of the light present correlates to the amount of the 

            element present.

      5    This methodology is subject to interferences.

        a    one example is when performing lithium analysis, if potassium 

             levels are high, it could cause erroneous result.  This is termed 

             cation or ionization interference.

        b    presence of acids or salts that combine with the analyte, so 

             that it cannot dissociate in the flame is termed anion 

             interference.

    (e)  Atomic Absorption

      1    method used for detection of metals that require high-sensitivity  

          measurements

      2    Examples include calcium, iron, copper, zinc, arsenic, and lead.

      3    The sample is vaporized.  The absorption of light determines the 

            concentration of the metal.
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TOXICOLOGY 
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PRESENTATION:

7i.  Idenitify  methods, procedures, specimens,  and  proper specimen 

      handling,  in the detection and quantitation of toxic substances.

  (1)  Alcohol:  Consumable poisons that act as  depressants. Three 

        variants are ethyl, methyl, and  isopropol,  with ethyl alcohol being 

        the most clinically significant.

    (a)  Legal implications

      1    Two types of blood alcohol tests (BAT):

        a    Medical BAT - performed for medical reasons only i.e. preop, 

              drug treatment interaction

          1    Can be ordered by a physician

          2    No chain of custody required

        b    Legal BAT - performed for legal purposes, DUI, DWI, or 

              drunk on duty

          1    Ordered by Commander or S.P.'s on active duty personnel, 

               civilians, or dependents 

            a    Active Duty personnel cannot refuse to have their 

                 blood drawn

            b    Civilians or dependents must give permission to the 

                  phlebotomist before the blood draw or assault and 

                  battery charges can be pressed

          2    Chain of Custody of required for legal BAT's

    (b)  Specimen Collection

      1    Both Medical and Legal BAT's require a non-alcoholic skin prep. 

            to cleanse the venipuncture site

        a    Betadine (NOT TINCTURE OF BETADINE)

        b    Zephran

        c    Soap and water

      2    Legal BAT's must follow all chain of custody regulations

    (c)  Chain of Custody

      1    When a legal BAT is drawn, a chain of custody form must be 

           completed and must accompany the specimen at all times

      2    Security of the specimen must be maintained until the assay is 

        complete, to ensure the integrity of the specimen

      3    Anyone handling the specimen should be documented on the 

           chain of custody form

        a    Technician responsibilities:

          1    Verify chain of custody has not been compromised at any 

               step of the testing process

          2    Assure proper labeling

          3    Make sure the specimen has not been tampered with

          4    Release results only to appropriate personnel 

    (d)  Interpretation of results

      1    Ethyl alcohol (grain alcohol) is absorbed in the small intestine 

            and stomach.  Four factors influencing absorption are:

        a    amount of food in the stomach (fasting vs non-fasting)

        b    rate of gastric content emptying

        c    Type of alcoholic beverage consumed

        d    Body weight

      2    Plasma alcohol levels can peak in 15 min.to 2 hours 

        a    can be detected in most tissues and body fluids

        b    the liver metabolizes most of the alcohol

          1    The enzyme alcohol dehydrogenase metabolizes alcohol 

               into acetaldehyde in the liver

          2    The enzyme acetaldehyde dehydrogenase then converts 

               acetaldehyde to acetic acid with acetyl co-enzyme A, 

               cholesterol, and fatty acids as intermediate products

          3    These are deposited in the liver or metabolized

          4    The acetic acid is broken down to CO2, H2O, and  

                calories

      3    Testing

        a  Three methods for testing alcohol level are:

          1    Gas Chromotography

a    the method of choice for forensic studies

            b    very expensive

          2    Dichromate reduction

            a    principle of the "breathalyzer" used by law 

                 enforcement agencies

            b    Alcohol mixed with a solution of potassium  

                 dichromate causes a color change that is read 

                spectrophotometrically

          3    Enzymatic Method

            a    The enzyme alcohol dehydrogenase is converted to 

                 acetaldehyde and reacted with the coenzyme NAD, 

                reducing it to NADH.

            b    can be read spectrophotometrically, colorimetric 

                  dipstick, or fluorometrically

            c    If testing is done on the Abbott TDx, NADH is then oxidized 

                  to produce a color which interferes with fluorescein (a 

                  fluorescence dye)

            d    The decrease in fluorescence is proportional to 

                  ethanol concentration

        b    The National Safety Council on Alcohol and Drugs recognizes 

              the following values:

          1    < 0.05%  Not under the influence

          2    0.05% - 0.1% Under the influence

          3    > 0.1% Legally intoxicated

          4    > 0.4% Potentially fatal

  (2)  Carbon Monoxide

    (a)  An odorless, colorless, tasteless, poisonous gas

      1    Can cause death or anoxia within four minutes of inhalation

      2   Produced by incomplete combustion of hydrocarbons such as 

           coal, fuels, and gasoline

      3    The carbon monoxide gas combines with hemoglobin about 210 

            times faster than oxygen, forming carboxyhemoglobin.  The 

            blood turns a cherry red color

      4    Symptoms are drowsiness, headaches, vertigo, and ringing 

            ears.

      5    Screening test for carboxyhemoglobin

        a     a simple dilution procedure using whole blood diluted with 

              H2O, then mixed with 20-25% NaOH and a pH indicator

        b    a pink color is produced within seconds if carbon monoxide is 

             > 20%

        c    the test must be read immediately

      6    Palladium  Chloride Microdiffusion 

        a     uses H2SO4 or lactic-acid-ferric cyanide solution mixed with 

              whole blood which has be preserved with oxalated 

              anticoagulant

        b     carbon monoxide is released from hemoglobin

        c    the carbon monoxide reduces palladium salt to metallic 

              palladium, which appears as a silver mirror on the surface of 

             the reagent

        d     HCl is used to titrate the procedure

        e     Sources of error

          1    Not using an oxalated anticoagulant to preserve the 

                specimen

          2   Improper preparation of the reagents

          3    Use of expired reagents 

      7    Detection of carbon monoxide by the CO-Oximeter directly 

            measures CO in a whole blood specimen

      8    Blood levels:

        a    < 5%  no symptoms

        b    up to 8%  associated with smokers

        c    < 40% headaches, dizziness, ringing

               in the ears

        d    > 40% can cause unconsciousness

        e    > 60% lethal

  (3)  Heavy metals

    (a)  Refers to heavy metallic elements such as arsenic, lead, and 

          mercury.  These metals are highly toxic, even at low 

          concentrations

    (b)  Arsenic

      1  favorite poison for person attempting suicide

      2    almost tasteless, and readily available to the public in the form of 

           herbicides and insecticides

      3    symptoms can be confused with other conditions

      4    can cause renal failure if toxic levels are reached

        a    Reinsch method

          1  10 mls of HCl is added to 100mls of urine, and a coil or 

              foil of copper.  The mixture is put in a shallow dish

          2    gently boil until 20mls of solution are left

          3    the copper is removed and rinsed with D.I. H2O

          4    a black film is positive

          5    antimony, sulphur, bismuth, and tellurium give false 

               positives

        b    Colorimetric methods

          1    most common colorimetric methods use silver 

                diethyldithiocarbonate arsine

          2    produces a red complex if positive

          3    method has poor precision at levels < 1 mg/l

        c    Atomic absorption spectrophotometry

          1    method of choice for arsenic determinations

          2    arsenic is reduced to arsine by acid digestion

          3  arsine is swept into a heated absorption tube (700oC) 

              where it is reduced to its' atomic state

          4    measure a 193.7 nm

          5    specimen of choice is a 24 hour urine, T.V. is recorded

          6  can be stored in refer until analysis.  Stable for 30 days

    (c)  Lead

      1    one of the most serious and common causes of heavy metal 

            poisoning

       2    public health porblems in lower socio-economic housing areas 

            where lead based paint is still found

      3    exposure can lead to anemia, chronic nephritis, CNS damage, 

           and death

      4    Methodology

        a  atomic absorption spectrophotometry is method of choice

          1  specimen of choice is heparinized whole blood

          2    the lead is ashed.  Ionized lead is reduced in a flame and it 

               absorbs light 

          3    test is read at 283.3 nm

        b    colorimetric method

          1    specimen is ashed

          2    ionized lead is combined with dithize to form a red 

                complex

          3    read at 510 nm

          4    widely used, but difficult to perform with good precision

      5    Specimen of choice is whole blood collected in lead-free 

            heparinized vacutainer with stainless steel needles

        a    good up to two weeks

        b    EDTA blood specimens are stable for several months if frozen

      6    Urine can also be used

        a    50 mls must be collected in a lead-free borosilicate or 

             polyethylene bottle

        b    500 mg of thymol is added per liter of urine

        c    Specific gravity must be measured

        d    specimen is stable for one week

    (d)   Mercury

      1    Poisoning can lead to renal failure,  neuropsychotic distress, or 

            death

      2    If vaporized  mercury is inhaled it is very toxic to the lungs and 

            CNS

      3    can be injected from contaminated fish

      4    atomic absorbance spectrophotometry 

        a    most common method reduces the mercury compound to a 

              vapor

        b    vapor is measured through a heated quartz absorption tube

        c    measure total mercury present and is commonly tested on 

              urine  and sera

      d    24 hour urine is the specimen of choice
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THYROID STUDIES 

BODY( MIN)

PRESENTATION:

  7j.  Identify procedures for thyroid studies to include clinical significance, 

      specimens, and expected values.  

  (1)  Physiology of the thyroid gland

    (a)  One of the endocrine (ductless) glands, which secretes hormones 

         directly into the bloodstream.

    (b)  Located in the lower anterior of the neck below the larnyx and 

          around the trachea.

    (c)  Produces hormones which regulates biochemical activity.

  (2)  Feedback cycle

    (a)  Thyroid hormones are regulated by a “negative feedback control” 

          loop.

    (b)  The hypothalamus secretes thyrotropin releasing factor (TRF) 

           which stimulates the pituitary gland

    (c)  Once stimulated, the pituitary gland secrets thyroid stimulating 

         hormone (TSH) which activates the thyroid gland

    (d)  The thyroid secretes T3 and T4 hormones and stores them in 

           colloid , bound by thyroid binding globulin (TBG) until needed   

    (e)  The plasma T3, T4 levels are monitored by the hypothalamus, 

           which  adjusts the secretion of TRF , to stimulate the pitutary and 

          it’s hormone TSH, to regulate the productin of T3, T4 accordingly

    (f)  The increase or decrease of TRH or TSH will increase or decrease 

         the basal metablolic rate (BMR) accordingly, and will stimulate 

         oxygen consumption

  (3)   T3

    (a)  Considered the active for of thyroid hormones  

    (b)  Constitutes 5% of total circulation hormones

    (c)  Most of the circulating T3 is produced  from  the conversion of T4 

          to T3 

    (d)  Normal range 0.1 - 0.2 ug/dl

    (e)  T3 values are increased in hyperthyroidism

    (f)  Plasma half life 1.0 - 1.5 days

    (g)  Testing with serum 

      1    EIA is the most common methodology

      2    FPIA - Florescent Polarization Immunoassay

      3    T3 resin uptake test measures the available binding sites on 

            thyroxine binding globulin

  (4)  T4                  

    (a)  Also known as tetraiodothyronine or thyroxine

    (b)  Major   circulating   thyroid   hormone    (95%)

    (c)  Principle hormone synthesized in the thyroid gland

    (d)    >99% of T4 is bound to thyroxine binding  globulin (TBG)

      1    TBG is a protein used for transporting thyroid hormones

      2    TBG is produced in the thyroid gland 

      3    Normal range 6.0 - 12.0 ug/dl

      4     T4 is increased in hyperthyroidism,  and decreased in 

             hypothyroidism

      5    Only free T3 - T4 is biologically active

      6    Testing with serum

        a    EIA

        b   FPIA

      7    T4 testing is a screen for thyroid disorders

  (5)  TSH

    (a)  TSH is a glycoprotein hormone synthesized in the pituitary gland

      1    TSH stimulates the thyroid gland to synthesize and release T4

      2     It  is controlled in  the  negative  feedback system  by the 

             pituitary  gland and it's  hormone, TRH

      3    Normal Values for Plasma 0 - 3 ng/ml

      4    Tested by EIA

      5     TSH levels are valuable in the diagnosis for hypothyroidism

  (6)  FTI

    (a)  Free thyroxine index is an index of FT4 activity calculated from 

           values for total T4 and T3 resin uptake test

    (b)  Clinical significance of thyroid testing

      1    Hyperthyroidism - overactivity of the thyroid gland resulting in 

             excess production of the thyroid hormones T3 and T4

        a    Symptoms include excessive perspiration, muscular weakness, 

               emotional instability, wieght loss, elevated BMR

        b    Grave's Disease, a form of hyperthyroidism, produces a "goiter"

        c    Testing of hyperthyroidism includes T3, T4 levels

        d    Hyperthyroidism is treated using radioisotope iodine therapy, 

              or thyroidectomy

      2    Hypothyroidism - an underactivity of the thyroid gland resulting in 

            decreased secretion of thyroid hormones

        a    Caused by underdeveloped or damaged thyroid gland

        b    Testing includes T4 and Tsh levels

        c    Goiter can be present due to enlarged thyroid from 

              overstimulation of TSH.  T4 would be decreased  
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URINE CHEMISTRY

BODY(     MIN)

PRESENTATION:

7k.  Identify principles, procedure, clinical significance, specimen 

      handling, and expected values of   urine chemistry tests.

  (1)  Steroid assays

    (a)  common steroids include adrenocortical hormones, sex 

          hormones, bile acids and sterols

    (b)   In addition to being hormones and intermediates in steroid 

           biosynthesis, steroids are also used as antiiflammatory agents, 

           immunosuppressives, and anti-arhytmics

    (c)  Testing urine or serum can be done colorimetrically, 

          fluorometrically, chromatographically, or with RIA assays

  (2)  5 - HIAA (5-hydroxyindole acetic acid)

    (a)  Metabolite of seratonin

    (b)  Increased in patients with carcinoid tumor

    (c)   Specimen of choice

      1  24 hr urine preserved with HCl

      2  pH maintained between 2-3

    (d)  If screening test is positive, a quantitative spectrophotometric test 

          is performed

      1  the quantitative test uses nitrous acid and 1 nitroso 2 naphthol.  If 

          5 - HIAA is present, the urine will turn purple to black.  Read at 

          590 nm

    (e)  Normals

      1    Adults 2.0 - 8.0 mg/day

      2    Cancer patients 160 - 628 mg/day

  (3)  Vanillymandelic acid (VMA)

    (a)   an oxidative end-product in metabolism of epinephrine and 

          norepinephrine

    (b)   VMA is excreted int the urine and increased in 

          pheochromocytomas, and ganglioneuromas 

    (c)   specimen for quantitation is 24 hr urine preserved with HCl at a 

          pH of 2

    (d)  specimen is stable for several weeks at 4oC

    (e)   Normals

      1    Newborn  < 1.0 mg/day

      2    Infant   < 2.0 mg/day

      3    Children  1 - 5 mg/day

      4    Adults    2 - 7 mg/day

    (f)  Patient must follow special diet 72 hrs prior to testing

    (g)  Testing is done spectrophotometrically

  (4)  Bench - Jones Protein

    (a)   Abnormal urine protein, precititates at temperatures between 

          40oC and 60oC and redissolves when temperature reaches 100oC.

    (b)  Confirmed with electrophoresis

    (c)  Diagnostic for multiple myeloma

APPLICATION:
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CONCLUSION(5 MIN)

SUMMARY:

7k.  Identify principles, procedure, clinical significance, specimen handling, and expected values   of urine chemistry tests.

  (1)  Steroid assays

  (2)  5 - HIAA (5-hydroxyindole acetic acid)

  (3)  Vanillymandelic acid (VMA)

  (4)  Bench - Jones Protein
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  (4)  Acid Phosphatase
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PROCESSING AND SHIPPING

BODY(     MIN)

PRESENTATION:

7l.  Identify  the clincal significance and  the  steps  for processing and 

       shipping laboratory tests.

  (1)  Hormone assays

    (a)  Physiology - chemical substances that have a specific regulatory 

           effect  on the activity of specific organ

      1    Most hormones are secreted by the endocrine glands directly 

            into the blood stream

      2    travel to the target organ(s) to produce a desired response

    (b)  Function 

      1    hormones are specific in nature

      2    example of hormonal action is the "negative feedback loop" of 

           the  thyroid hormones

      3   Action of hormones

        a    Regulatory functions

          1    Major function of hormones is to maintain homeostasis of 

               intracellular and extracellular fluids

          2    also functions in response to emergency situations (trauma, 

               stress, starvation,infection)

        b    Morphogenesis

          1    Major function is growth and development of sex 

                characteristics

          2    male sex hormone is testosterone

          3    female sex hormone is estrogen

            a    estrogen levels are increased during pregnancy, and 

                  with certain types of tumors

            b    estrogen levels are decreased during menopause

        c    Intergrative action

          1    hormones performing individual functions to acheive 

                equilibrium

          2    derangments results in disease  

4    Processing and shipping

        a    due to cost, smaller labs ship out their hormone assays

        b    consult the reference lab O.I. for proper collection, processing 

and shipping of the specimen

  (2)  Iron and total iron binding capacity

    (a)  Iron has two forms

      1    hemoglobin which is physiologically active

      2    ferritin which is the storage form of iron

      3    iron is released from ferritin upon demand as free iron or bound 

             to transferrin

      4    Total iron binding capacity includes serum iron plus the 

            unsaturated iron binding capacity of transferrin

    (b)  Low iron and TIBC values :

      1    microcytic, hypochromic anemia

      2    iron deficiency anemia

    (c)  High iron values found in anemias characterized by decreased 

          hemoglobin formation

    (d)  Processing and shipping

      1    testing is usually shipped to large laboratories

      2    specimen of choice is serum and should be shipped on wet or 

             dry ice.

  (3)  Lipase

    (a)   produced in the pancreas.

    (b)  acts in the small intestine to break down fats.

    (c)   both serum and lipase are elevated in acute pancreatitis and 

           obstruction of pancreatic duct

    (d)  processing and shipping

      1    lipase tests are shipped out

      2    specimen of choice is serum or heparinized plasma

      3    Ship on wet or dry ice

  (4)  Acid Phosphatase

    (a)  greatest concentration is found in the prostate gland

    (b)  increased levels occur in Paget's disease, hyperparathyroidism, 

           and female breast cancer

    (c)  processing and shipping

      1    acid phos. specimens are unstable at temperatures above 37oC 

           and pH >7.0, and should be buffered to an acid pH with citric acid 

            or acetate buffer

      2    over half of the ACP activity and be lost in one hour at rm. temp

      3    After venipuncture, the sample should be packed with ice and 

           transported to the lab                   

      4    spin after clotting and seperate from RBC'S                                 

      5    specimen should be shipped on wet or dry ice

  (5)  Phenyketonuria (PKU)

    (a)  Tests for inherited amino acid metabolism defects

    (b)  initial screening on newborns makes early detection possible

      1    blood is the common specimen 

      2    the Guthrie test is the microbiological assay performed

    (c)  untreated PKU can cause severe mental retardation

    (d)  symptoms are non-specific
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CONCLUSION(5 MIN)

SUMMARY:

7l.  Identify the clincal significance and the steps for processing and 

     shipping laboratory tests.

  (1)  Hormone assays

  (2)  Iron and total iron binding capacity

  (3)  Lipase

  (4)  Acid Phosphatase

  (5)  Phenyketonuria (PKU)
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