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POLICY
· It is the policy of the Fort Peck Laboratories to perform routine urinalysis testing using the Siemens Clinitek Advantus analyzer.

PURPOSE

· To provide a standardized mechanism for programming and processing of Samples or Profiles utilizing the Siemens Clinitek Advantus.

PRINCIPLE
· The analyzer is a reflectance spectrophotometer that analyzes the color and intensity of the light reflected from the reagent area and reports the results in clinically meaningful units. The analyzer can determine and report the color of the urine. You can enter clarity for each specimen. You are not required to make any calculations. Calibration is performed automatically each time a reagent strip is analyzed.

· The reaction of Bayer Multistix 10 SG test strips depends on color development as an indicator of the concentration of the following test reactions.

· The pH test reaction uses methyl red/bromthymol blue indicator system, which provides pH readings from 5.0 - 8.5. The color of the test pad changes from orange to green to blue in this range of pH.

· The glucose test is based on a double sequential enzyme reaction, which requires glucose oxidase, peroxidase, and potassium iodide. A glucose specific enzyme, glucose oxidase, catalyzes the formation of gluconic acid and H202 from the oxidation of glucose. The enzyme peroxidase catalyzes the reaction of H202 with a potassium iodide chromogen to oxidize the chromogen to colors ranging from green to brown.

· The protein reaction uses tetrabromophenol blue reagent buffered at a pH of 3. This colorimetric method is based on a concept known as the “protein error of indicators,” where the point of color change of certain buffered pH indicators is different in the presence or absence of protein. Colors range from yellow (negative) through yellow-green, green, and blue-green, as positivity increases. The protein test pad is more sensitive to albumin than globulins (such as gamma-globulin, Bence Jones, hemoglobin, and mucoprotein), and a negative result does not necessarily rule out the presence of these other proteins

· The ketone reaction uses sodium nitroprusside reagent, which, in the presence of acetoacetic acid produces a color change from buff-pink (negative) to purple as ketone concentration increases. Acetone and B-hydroxybutyric acid are not detected with this method.

· The bilirubin reaction occurs when bilirubin reacts with diazonium salt (2,4 dichloroaniline) to form a tan color.

· Urobilinogen reaction is due to the reaction of urobilinogen with pdiethylaminobenzaldehyde, (in an acid medium), producing a pink-red color.

· Leukocyte Esterase reaction is due to derivatized pyrrole amino acid ester and diazonium salt. Leukocytes of the granulocyte series contain the enzyme, esterase, in their granules. This enzyme catalyzes the hydrolysis of the amino acid ester to liberate the pyrrole compound, in turn reacting with the diazonium salt, resulting in a purple color.

· Nitrite reaction occurs when Nitrite reacts with p-arsanilic acid yielding a diazonium compound which, in turn, couples with a quinolin reagent to produce a uniform pink color. Pink spots or edges should not be interpreted as positive. 

· The Specific Gravity test reaction is based on apparent pka change of certain pretreated polyelectrolytes in relation to ionic concentration. In the presence of an indicator, color ranges from deep blue-green in urine of low ionic concentration through green and yellow-green in urines by increasing ionic concentration. This reaction employs 2.8% w/w bromthymol blue, 68.8% w/w/ poly (methyl vinyl ether/maleic anhydride); 28.4% w/w/ sodium hydroxide.

· Blood reaction is based on the peroxidase-like activity of hemoglobin, which catalyzes the reaction of diisopropylbenzene dihydroperoxide and uses 3, 3’5, 5’ -tetramethylbenzidine. Blood is detected as intact red cells or as free hemoglobin, although the reagent pad is much more sensitive to the latter. The reaction is based on the liberation of oxygen from peroxide by the peroxidase-like activity of heme. In this test a benzidine compound is oxidized to a colored product ranging from orange to green to dark blue.

MATERIALS REQUIRED
· 12 mL Kovac Tubes

· Kim Wipes

· Paper Towels

· Siemens Multistix 10 SG reagent test strips 
MULTISTIX 10 SG STORAGE AND HANDLING
· Store at room temperature between 15‑300 C (59‑860 F). 

· DO NOT use product after expiration date. 

· DO NOT store the bottle in direct sunlight.

· All unused strips MUST remain in the original bottle. Transfer to any other container may cause reagent strips to deteriorate and become unreactive.
· DO NOT remove desiccant(s) from bottle.
· DO NOT remove strip from the bottle until immediately before it to be used for testing. Replace cap immediately and tightly after removing reagent strip.
· DO NOT touch test areas of the reagent strip.
· Work areas and specimen containers should be free of detergents and other contaminating substances.
· Dip test areas in urine completely, but briefly, to avoid dissolving out the reagents.

MULTISTIX 10 SG STRIP DETERIORATION
· Protection against ambient moisture, light and heat is essential to guard against altered reagent reactivity.

· Discoloration or darkening of reagent area(s) may indicate deterioration. if this is evident, or if test results are questionable or inconsistent with expected findings, the following steps are to be followed:

· Confirm that the product is within the expiration date shown on the label.

· Check performance against known "Positive" Control materials.

· Retest with fresh Control product if proper results are not obtained.

SPECIMEN TYPE
· Test urine immediately. Refrigerate (for up to 6 hours) if testing cannot be performed within one hour of voiding and let it return to room temperature before testing. Urine with prolonged exposure to room temperature and light may yield altered results for bilirubin, urobilinogen, pH, glucose, and nitrite tests.

· Urine specimens of less than 10 mL may be subject to rejection, unless it is a pediatric collection

SPECIMEN COLLECTION AND STORAGE
· "Standard Precautions" apply

· Collect urine in a clean container and test it as soon as possible. Do not centrifuge. 

· The use of urine preservatives is not recommended.

·  If testing cannot be done within an hour after voiding, refrigerate the specimen immediately and let it return to room temperature before testing.

· Nitrite test results are optimized by using a first morning specimen or one that has incubated in the bladder for four hours or more. 

· It is especially important to use fresh urine to obtain optimal results with the tests for Bilirubin and Urobilinogen, as these compounds are very unstable when exposed to room temperature and light.

· Prolonged exposure of unpreserved urine to room temperature may result in microbial proliferation with resultant changes in pH. A shift to alkaline pH may cause "False Positive" results with the Protein test area. Urine containing Glucose may decrease in pH as organisms metabolize the glucose. 

· Bacterial growth from contaminating organisms may cause "False Positive" Blood reactions from the peroxidases produced. 

· In random urine specimens from females, a Positive result for Leukocytes may be due to a source external to the urinary tract.

· Contamination of the urine specimen with skin cleansers containing chlorhexidine may affect Protein (and to a lesser extent Specific Gravity and Bilirubin) test results. It should be determined whether the use of such skin cleansers is warranted.

· Refer to the Specimen Collection Manual concerning the following procedures:

· Midstream Clean-Catch Collection of Urine

· Midstream Voided Collection of Urine

CALIBRATION  
· Calibration is performed at each readhead immediately before each reagent strip is read. The fixed platform contains 2 white calibration bars, positioned directly under each readhead. As a strip comes into position under a readhead, the analyzer reads the calibration bar and calibrates for that scanning cycle. The analyzer then scans the reagent strip and stores the data in memory.

QUALITY CONTROL
· Good laboratory practice suggests the use of positive and negative controls to ensure that test reagents are working; and the test is correctly performed. Controls should be performed:

· At the start of every day. 

· When a new lot of test strips is opened.

· Whenever test results are in doubt.

· When training instrument operators.

· If controls are out of range, do not test patient samples nor report patient results.
PROCEDURE

· Processing a single specimen.

· At the Ready/Run screen, select ID.
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· Enter the ID number for the specimen you are about to test.  Scan it from a barcode label using the handheld barcode reader or enter it manually using the touch screen.

· The push bar moves to the left so you can place a strip on the loading station.

· Entering color or clarity, use the cycle key to set color and clarity for each specimen.

NOTE: If Use default COL/CLA during run is set to on, the default values of YELLOW and CLEAR display.

· Remove one strip from the container. Replace the cap immediately to avoid exposing the remaining strips to moisture.
· Quickly immerse the reagent area of the strip completely in fresh urine. Dip and remove immediately to avoid dissolving the reagent, dragging the edge of the strip against the side of the container as you remove the strip.

· Blot the strip by touching the edge to a paper towel. Do not drag the strip across the towel; touch the edge only.

· Place the reagent strip on the loading station. 

[image: image2.emf]
· The analyzer will analyze the specimen and the results will be automatically printed.

· Remove the print out from the analyzer and using the remaining bar code label attach it to the lab order sheet.

· Processing multiple specimens.
· At the Ready/Run screen, select ID.
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· Enter the ID number for the specimen you are about to test.  Scan it from a barcode label using the handheld barcode reader or enter it manually using the touch screen.

· Entering color or clarity, use the cycle key to set color and clarity for each specimen.

· When this information is correctly entered, select Enter. The display changes to allow entry of the next ID number, and the push bar moves to the left so you can place a strip on the loading station.

· Repeat steps 1 thru 4 for each specimen.  After entering all specimens push the Return to Ready/Run screen key.
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· Remove one strip from the container. 

· Quickly immerse the reagent area of the strip completely in fresh urine. Dip and remove immediately to avoid dissolving the reagent, dragging the edge of the strip against the side of the container as you remove the strip.

· The analyzer should display the accession number on the screen of the specimen to be processed.  Place the reagent strip on the loading station. 

· Repeat steps 6 – 9 for each specimen to be processed.

· The analyzer will analyze the specimens and the results will be automatically printed.

· Remove the print outs from the analyzer, separate the results by accession number and using the remaining bar code label attach it to the corresponding lab order sheet.

INTERPRETING RESULTS
· Any specimen that has other than a negative result for Blood, Nitrite and Leukocytes will need to have a microscopic exam performed on the sediment.

· Any specimen that has a 100 mg/dL or greater Protein will need to have a microscopic exam performed on the sediment.

· The Siemens Clinitek Advantus will result the reagent strips with the following results.

	TEST
	REPORT

	
	

	Appearance
	Clear, Turbid , Sl Hazy, Cloudy, Hazy  

   

	Color
	Colorless, Green, Straw, Red, Yellow,  Brown, Dark Yellow,  Amber, Orange



	Glucose
	Negative, Trace, 100, 250, 500, >=1000


	Bilirubin
	Negative, Trace, Small, Moderate, Large


	Ketones
	Negative, Trace, 15, 40, >=80


	Specific Gravity
	<=1.005, 1.010, 1.015,  1.020, 1.025, >=1.030



	pH
	5.0, 5.5, 6.0,  6.5, 7.0, 7.5,  8.0, 8.5, >=9.0



	Protein
	Negative, Trace, 30, 100, >=300


	Urobilinogen
	0.2, 1.0, 2.0,  4.0, >=8.0



	Nitrite
	Negative or Positive



	Occult Blood
	Negative, Trace, Small, Moderate, Large


	Leukocytes
	Negative, Trace, Small, Moderate, Large



EXPECTED RESULTS
· Expected values for the typical "normal" healthy population and the abnormal population are listed below:

· Smell.  Fresh urine has a mild but characteristic odor. A pungent aroma may be due to urinary tract infection, high concentration, or failure to deliver the specimen to the laboratory in a fresh state. Some unusual conditions are associated with very characteristic odors. For example, maple syrup urine disease is often first detected by the smell of maple syrup in the patient's urine. Occasionally, the ingestion of particular foods, such as asparagus, imparts a characteristic smell to the urine.
· Color

· Urine is generally pale yellow because of the pigment urochrome, and small amounts or uroerythrin and urobilin. Under normal circumstances it may appear deep amber to almost colorless. This is because of the wide variation in possible urinary concentration.
· The color may be the result of a pathologic process but in many instances is due to the presence of a drug or its metabolites or food. Recognition of these innocuous causes of unusual urine color is important because:
· It is often alarming to the patient
· It may be mistaken for a pathologic sign
· Its intensity may obscure the assessment of the dipstick or other semiquantitative tests.
· In general, it is easy to distinguish the cause of unusual urine color. History of food ingestion and drug use may be very important. The color change is usually transient. Often the color due to drugs will disappear or change when the pH of the specimen is altered. However, a vast number of substances have been reported to produce unusually colored urine, and it is very important to distinguish benign from pathologic color changes. The following is a generalized assessment: 
· Red Urine

· Pathologic:  Hemoglobin, Myoglobin, Porphyrins
· Nonpathologic:  Acetophenetidin, Aloin, Aminopyrine, Anistindione, Antipyrine,  Benzene, Bromsulfophthalein (Bromsulphalein), Cascara, Chinocophen, Chrysarobin,  Congo Red, Crayon Pigment, Danthron, Deferoxamine, Emodin, Ethoxazene, Indandiones, Merbromin (Mercurochrome), Methylodopa, Phenazopyridine, Phenindione, Phenolphthalein, Phenothiazines, Phenolsulfonphthalein (PSP), Phenytoin, Senna

· Orange Urine

· Pathologic:  Bile Pigments
· Nonpathologic:  Anisindine, Azo Gantrisin, Ethoxazene, Indandiones, Mannose, Phenazopyridine, Phenothiazines, Pyridium, Rifampin, Rhubarb, Senna
· Yellow  Urine

· Pathologic:  Bilirubin, Urobilin
· Nonpathologic:  Carrots, Cascara, Fluorescein, Nitrofurantoin, Phenacetin, Picric Acid, Quinacrine
· Brown  Urine

· Pathologic:  Hematin, Myoglobin
· Nonpathologic:  Aloin, Cascara, Chloroquine, Cresol, Furazolidone, Iron Salts, Metronidazole,  Niridazole, Nitrobenzene, Nitrofurans, 
Nitrofurantoins, Rhubarb, Salol,

Sulfamethoxazole, Sulfonamides
· Black  Urine

· Pathologic:
Hemogentisic acid, Indican, Melanin, 
Urobilinogen
· Nonpathologic:  Cascara, Iron‑sorbitol‑citric acid complex,





Levodopa, Methocarbomol, Naphthol, Phenols, Pyrogallol
· Green Urine

· Pathologic:
Bacteria, Biliverdin
· Nonpathologic:  Acriflavine, Amitriptyline, Anthraquinone,
Azuresin, Creosote, Doan's pills, Methylene blue, Nitrofurans, Phenols, Phenyl Salicylate Resorcinol, Tetralin, Thymol, Tolonium, Triamterene, Vitamin B complex

· Blue Urine

· Nonpathologic:  Dithiazanine, Doan's pills, Evans Blue, 





Methylene Blue, Nitrofurans
· Appearance

· The normal appearance of urine is clear
· Turbid urine is very common and usually due to crystal formation in the bladder when the urine pH changes or in the collection vessel after the urine cools to room temperature. 
· Turbidity is rarely the result of infection, however, hazy or cloudy urine may indicate the presence of microorganisms.
· Glucose:  Normally no glucose is detectable in urine, although a minute amount is excreted by the normal kidney. Concentrations of as little as 100 mg/dL may be significantly abnormal if found consistently. Results must be read at 30 seconds for quantitation.
· Bilirubin

· Normally no bilirubin is detectable in urine by even the most sensitive methods. Even trace amounts of bilirubin are sufficiently abnormal to require further investigation. 
· Atypical colors may indicate that bilirubin‑derived bile pigments are present in the urine sample and may be masking the bilirubin reaction.
· Ketone

· Normal urine specimens ordinarily yield negative results. Detectable levels of ketone may occur in urine during physiological stress conditions such as fasting, pregnancy and frequent strenuous exercise.
·  In ketoacidosis, starvation or with other abnormalities of  carbohydrate or lipid metabolism, ketones may appear in urine in large amounts before serum ketone is elevated
· Specific Gravity:  Random urines may vary in specific gravity from 1.003 -  1.040. Normal adults with normal diets and normal fluid intake will produce urine of specific gravity 1.016 ‑1.022 during a 24 hour period.
· Blood

· The significance of the Trace reaction may vary among patients, therefore, clinical judgment is required for assessment on an individual case basis.
·  Development of green spots (intact erythrocytes) or green color (free hemoglobin/myoglobin) on the reagent area within 40 seconds indicates the need for further investigation.
·  Blood is often, but not always, found in the urine of menstruating females.
· This test is highly sensitive to hemoglobin (it is slightly less so to intact erythrocytes) and thus complements the microscopic examination.
· pH:  Both the normal and abnormal urinary pH range is from 5 - 9.
· Protein

· Normally no protein is detectable in urine although a minute amount is excreted by the normal kidney.
· A color matching any block greater than “Trace” indicates significant proteinuria.
· For urine of high specific gravity, the test area may most closely match the “Trace” color block even though only normal concentrations of protein are present. Clinical judgment is necessary to evaluate the significance of “Trace” results.
· Urobilinogen

· In a healthy population, the normal urobilinogen range with this test is 0.1 to 1.0 Ehrlich unit per dL.
· In patients with elevated urobilinogen excretion, urobilinogen test results correlate closely with Watson‑Schwartz spectrophotometric procedures.
· Nitrite

· Normally no nitrite is detectable in urine.
· The proportion of positive nitrite tests in cases of significant infection depends on how long the urine specimen was retained in the bladder prior to collection. Identification of known positive cases with the nitrite test range as low as 40%, when little bladder incubation occurred, to as high as 80%, when a minimum of four (4) hours of bladder incubation occurred.
· Leukocyte Esterase

· Normal urine specimens generally yield negative results.
· Positive results, (Small or Greater), are clinically significant.
· Individually observed “Trace” results may be of questionable clinical significance; however, “Trace” results observed repeatedly may be clinically significant.
· “Positive” and repeated “Trace” results indicate the need for further testing of the patient and/or urine specimen, according to medically accepted procedures for pyuria.
· “Positive” results may occasionally be found with random specimens from females due to contamination of the specimen by vaginal discharge.
PROCEDURAL NOTES
· Urine must be collected in a clean dry container free from any detergents, or disinfectant residue since the oxidants contain in such cleaning agents may cause the test areas on the urine test strips for blood and glucose to indicate false positive results.

· Do not touch the testing area with anything except urine or control solution.

· Do not use test strip if the testing areas are discolored.

· Do not cut or manipulate test strips.

· Do not use a reagent strip other than the selected primary or alternative reagent strip. Only use Siemens Diagnostics brand reagent strips. Use of other strips may cause erroneous results.
· Do not blot the edge of the strip. This could affect results.

· Improper placement may cause the analyzer to jam or the strip to incorrectly align under the readheads.

· If an operational or analyzer problem occurs, an error number may display on the analyzer screen with an explanation of the problem. Refer to the Section 6 of the User Manual, Troubleshooting.

PROCEDURE LIMITATIONS
· As with all laboratory tests, definitive diagnostic or therapeutic decisions should not be based on any single result or method.

· Substances that cause abnormal urine color, such as drugs containing azo dyes (e.g., Pyridium, Azo Gantrisin, Azo Gantanol), nitrofurantoin (Macrodantin, Furadantin), and riboflavin, may affect the readability of reagent areas on urinalysis reagent strips. The color development on the reagent pad may be masked, or a color reaction may be produced on the pad that could be interpreted visually and/or instrumentally as a false positive.

· Glucose: Ascorbic acid concentrations of 50 mg/dL or greater may cause false negatives for specimens containing small amounts of glucose (75‑125mg/dL). Ketone bodies reduce the sensitivity of the test; moderately high ketone levels (4‑0 mg/dL) may cause false negatives for specimens containing small amounts of glucose (75‑125 mg/dL) but the combination of such ketone levels and low glucose levels is metabolically improbable in screening. The reactivity of the glucose test decreases as the Specific Gravity of the urine increases. Reactivity may also vary with temperature.

· Bilirubin:  Indican (indoxyl sulfate) can produce a yellow‑orange to red color response which may interfere with the interpretation of a negative or a positive bilirubin reading.  Ascorbic acid concentrations of 25 mg/dL or greater may cause false negatives.  Since very small amounts of bilirubin may be found in the earliest phases of liver disease, the user must consider whether the sensitivity of BAYER REAGENT STRIPS to bilirubin is sufficient for the intended use. 
· Ketone:  False positive results (Trace or less) may occur with highly pigmented urine Specimens or those containing large amounts of levodopa metabolites.  Compounds such as mesna (2‑mercaptoethane sulfonic acid) that contain

sulfhydryl groups may cause false positive results or an atypical color reaction.

· Specific Gravity:  The chemical nature of the SG test may cause slightly different results from those obtained with other specific gravity methods when elevated amounts of certain urine constituents are present. Highly buffered alkaline urines may cause low readings relative to other methods. Elevated specific gravity readings may be obtained in the presence of moderate quantities (100‑750 mg/dL) of protein.

· Blood:  Elevated specific gravity or elevated protein may reduce the reactivity of the blood test. Certain oxidizing contaminants, such as hypochlorite, may produce false positive results. Microbial peroxidase associated with urinary tract infection may cause a false positive reaction. Ascorbic acid concentrations of 5 mg/dL or greater may cause false negatives at the Trace level.

· pH:  If proper procedure is not followed and excess urine remains on the strip, a

phenomenon known as  "Runover" may occur, in which the acid buffer from the protein reagent will run onto the pH area, causing a false lowering in the pH result.

· Protein: False positive results may be obtained with highly buffered or alkaline urines.  Contamination of the urine specimen with quaternary ammonium compounds (e.g., from some antiseptics and detergents) or with skin cleansers containing chlorhexidine may also produce false positive results.

· Urobilinogen:  The reagent area may react with substances known to interfere with Ehrlich's reagent, such as p‑aminosalicylic acid and sulfonamides. Atypical color reactions may be obtained in the presence of high concentrations of p‑aminobenzoic acid.  False negative results may be obtained if formalin is present. Strip reactivity increases with temperature; the optimum temperature is 22"‑26"C.The test is not a reliable method for the detection of porphobilinogen. The absence of urobilinogen cannot be determined with this test.

· Nitrite:  Pink spots or pink edges should not be interpreted as a positive result. Any degree of uniform pink color development should be interpreted as a positive 

nitrite test suggesting the presence of 50,000 or more organisms per mL, but

color development is not proportional to the number of bacteria present. A 

negative result does not in itself prove that there is no significant bacteriuria. 

Negative results may occur when urinary tract infections are caused by

organisms which do not  contain reductase to convert nitrate to nitrite; when urine

has not been retained in the bladder long enough (four hours or more) for

reduction of nitrate to nitrite to occur; or when dietary nitrate is absent, even if 

organisms containing reductase are present and bladder incubation is ample. 

Sensitivity of the nitrite test is reduced for urines with high specific gravity.

Ascorbic acid concentrations of 25 mg/dL or greater may cause false negative 

results with specimens containing small amounts of nitrite ion (0.06 mg/dL or 

less).

· Leukocytes:
Elevated glucose concentrations ( > 3 g/dL ) or high specific gravity may cause decreased test results. The presence of cephalexin (Keflex),  cephalothin (Keflin), or high concentrations of oxalic acid may also cause decreased test results. Tetracycline may cause decreased reactivity, and high levels of the drug rnay cause a false negative reaction.
CLINICAL SIGNIFICANCE

· Glucose
· Glucose is the sugar most commonly sought in urine, although the presence of other carbohydrates may be important. Glucose is filtered freely by the glomerulus and enters the proximal part of the tubule. Here, a specific "active transport system" efficiently resorb it and returns it to the circulation. Normally, almost all the glucose is removed from the proximal tubular filtrate, and very little is permitted to pass into the urine. In some instances however, the concentration of glucose may be high enough to exceed the capacity of the tubular transport system and glucose will "spill" into the urine. This will occur in 2 situations:
· When the level of plasma glucose is exceptionally high.
· When the reabsorbing capability of the tubular mechanism is impaired.
· It is generally recognized that when the plasma glucose attains approximately 180 mg/dl, the "Renal Threshold" for glucose will have been reached and "Spilling" will occur. The discovery of glucosuria when the plasma glucose level is less than 180 mg/dl indicates a reduced "Renal Threshold" and suggests disease of the proximal tubule.

· Glucose is measured in the urine in 3 clinical circumstances. First, it is measured as a general screening test with the hope that diabetic individuals may be discovered. This is not a sensitive means of detecting this condition but is worthwhile because it is so easy to perform. Second, it may be employed in monitoring diabetic treatment. Usually the diabetic patient can learn to estimate his or her own urine glucose content and make the appropriate adjustments in insulin therapy. Third, simultaneous measurements of urine and plasma glucose may be performed to detect disorders of the proximal tubule such as Fanconi's syndrome, nephrotoxic chemical poisoning, and renal parenchymal disease.

· Bilirubin
· Bilirubin is removed from the bloodstream by the liver, which conjugates the pigment to glucuronide and then secretes it into the biliary tract. When the outflow route is impaired (bile duct obstruction due to calculi or tumor or intrahepatic obstruction due to swelling of infected or damaged cells) the conjugated bilirubin "refluxes" back into the bloodstream. This "direct reacting" bilirubin is soluble in plasma and is therefore filtered through the glomerulus and passed into the urine. In contrast, unconjugated bilirubin, being bound to albumin, will not be excreted unless albuminuria is also present. Hence, the discovery of bilirubin in the urine indicates an elevated direct serum bilirubin level that is found in association with obstructive liver disorders. There are various chemical tests that may be useful for this determination, but all must be applied to relatively fresh urine (less than 4 hours old) since bilirubin degenerates quickly.

· Ketone
· In starvation and insulin deficiency, free fatty acids are mobilized in great excess to provide fuel. These are broken down into acetyl‑CoA groups that cannot be fully utilized and therefore enter a side pathway. Three molecules of acetyl‑CoA condense to form hydroxymethylglutaryl‑CoA, which is cleaved to form acetoacetate and acetyl‑CoA. The other "ketone bodies" are then formed from the acetoacetate by reduction to B‑hydroxybutyrate or by spontaneous decarboxylation to acetone. Additional minor pathways are also involved in ketone formation. The proportion of each species may vary somewhat, but in general 78% appears as B‑hydroxybutyric acid, 20% as acetoacetic acid, and 2% as acetone. The importance of this observation is that chemical tests that detect the presence of a single species provide good correlation with total ketone concentration, but in order to fully quantitate ketosis, the distribution must be considered.

· There are 2 basic approaches to the clinical determination of ketone bodies in urine. Gerhardt's ferric chloride reagent was used for many years. This reagent reacts only with acetoacetic acid but is neither sensitive nor specific and cannot therefore be recommended. All other useful procedures are based on the nitroprusside reaction. This is between 15 and 20 times as sensitive for acetoacetic acid as for acetone but will react with both. It does not react with B-hydroxybutyric acid.

· Specific Gravity
· The specific gravity is the weight of a measured volume of a substance expressed in relation to the same volume of pure water. The specific gravity of urine increases as the concentration of material dissolved in it increases. In normal urine this dissolved material mainly consists of electrolytes and nitrogenous wastes, such as urea and creatinine. In abnormal situations, glucose or protein may be excreted. These substances may have a significant influence on the specific gravity. For example, 250 mg glucose/dL urine, often expressed as "1+” with semiquantitative tests, and 300 mg albumin/dl ("3+" semiquantitatively) will elevate the specific gravity by 0.001.

· Concentrated urine will have a specific gravity between 1.025 and 1.030 and is seen in dehydration or after a prolonged thirst. Values greater than 1.040 are almost always due to the presence of very high‑molecular‑weight X‑ray contrast material excreted during urinary tract investigations. Another interesting cause of very high specific gravity is the addition of table sugar (sucrose) to a urine sample. This is occasionally done by patients wishing to deceive the laboratory who fail to realize that this carbohydrate will not be detected by any of the conventional tests for urine glucose. Normally the first voided specimen in the morning will have a specific gravity between 1.015 and 1.025. An inability to concentrate the urine above 1.015 after thirsting overnight is strong evidence that the kidneys' tubules are loosing their ability to concentrate urine, that the body is overloaded with fluid, or that antidiuretic hormone (ADH) is not being released (diabetes insipidus). Very dilute urines with specific gravities between 1.001 and 1.005 occur with high fluid intake, diuretic administration, and diabetes insipidus.
· Blood 

· Basically, hemoglobin is found in the urine in two (2) clinical situations:

· When red cells are present as the result of a glomerular "Leak" (glomerulonephritis) or a lower urinary tract lesion (bladder tumor, urethral infection).

· When intravascular hemolysis releases more hemoglobin into the circulation than haptoglobin can conveniently pick up and the pigment is then filtered through the glomerulus.

· Although minimal hemoglobinuria may occasionally be found in normal subjects, a positive urine hemoglobin test is always significant enough to warrant further investigation.

· Crushing injuries and surgery resulting in muscle tissue damage, grand mal seizures, prolonged coma associated with metabolic derangement (hyperosmolar coma, heroin overdosage), strenuous exercise, some viral illnesses, and myopathies (alcoholism, McArdle's disease) have been reported to produce myoglobinuria. This may result in a clinical syndrome in which myoglobin, creatinine, creatine kinase, potassium, and inorganic phosphate are released into the bloodstream. The patient often develops acute renal failure. The condition is always associated with the laboratory triad of:

· Positive o‑toluidine urine test.

· A urine sediment containing numerous reddish‑gold pigmented granular casts.

· Marked elevation of serum creatinine kinase activity.

· Specific identification of myoglobin can be accomplished using electrophoresis. Absorption spectrophotometry can be used but is technically demanding, and an acid urine destroys the characteristic spectral pattern. Filtration technic that rely on separating hemoglobin from myoglobin by the difference in their molecular weights are prone to error when hemoglobin becomes denatured into smaller fragments. Differential solubility is not recommended as a distinguishing test. The most suitable procedure is the immunodiffusion technic.

· pH
· The measurement of urine pH is occasionally useful. An alkaline urine is almost always seen in systemic alkalosis. It is also found following meals during the so‑called alkaline tide phenomenon in which the body pH  rises as acid is lost via gastric secretion. Vegetarians may consistently excrete an alkaline urine because they do not have to remove the burden of fixed acid normally ingested with meat. Large quantities of fruits and vegetables contribute large amounts of acid salts and dibasic or other organic acids that, when metabolized, increase the body's burden of fixed base. Urinary tract infections may produce an alkaline urine, as microorganisms split urea into ammonia and bicarbonate. In the same fashion, urine that stands at room temperature for several hours will become highly alkaline as a result of bacterial contamination and overgrowth. Knowing that the urine is alkaline can help to explain the generation of renal calculi composed of calcium carbonate, calcium phosphate, and magnesium ammonia phosphate. It should be recognized that alkaline urine may lyse red blood cells and dissolve microscopic renal tubular casts.

· Acid urines are usually seen in association with systemic acidosis. Occasionally however, the bloodstream will be acidotic and the urine pH will remain neutral or even alkaline. This combination is seen in renal tubular acidosis. Normal urine has a pH ranging from 4.8 to 7.5. This is because the kidney is responsible for the elimination of approximately 70 mEq fixed acid/Day.

· Certain therapy depends on maintaining a constant urinary pH. The urine should be kept alkaline for:

· Prevention of urolithiasis due to oxalate, uric acid, and cystine.

· Treatment of hemolytic transfusion reactions.

· Treatment of salicylate intoxication.

· Sulfonamide and streptomycin therapy of genitourinary infections.

· The urine should be maintained acidic for:

· Prevention of urolithiasis due to calcium carbonate, calcium phosphate, and magnesium ammonia phosphate.

· Treatment of certain urinary tract infections.

· Protein
· Normal persons excrete between 50 and 15 mg protein each day. Approximately 20% of this is albumin. The balance is mainly composed of nonplasma proteins, such as the high molecular weight uromucoid of Tamm‑Horsfall mucoprotein, which is excreted by distal tubular and collecting duct cells. It is this material that forms the matrix of tubular casts. A very small percentage of the protein content of normal urine is due to a wide variety of plasma proteins.

· There are several reasons why protein will be found in the urine. Proteinuria may be classified as follows:

· Prerenal with normal kidney function.

· Glomerular.

· Tubular.

· Lower urinary tract.

· Asymptomatic (postural and exercise).

· Prerenal proteinuria occurs when a systemic disorder causes protein to leak through an otherwise normal kidney. This may occur if the concentration of relatively low molecular weight proteins increases significantly in the plasma and they are forced out into the urine. Examples are myoglobinuria, hemoglobinuria, and multiple myeloma. Alternately, disordered glomerular perfusion will result in proteinuria produced by unusual hydrostatic pressure (hypertension, congenitive heart failure, and dehydration.

· Glomerular membrane damage can result from a wide variety of toxic, infectious, vascular, and immunologic processes. In all these situations the integrity of the renal filter is impaired and increased amounts of protein are allowed to escape. In the nephrotic syndrome, at least 2 g and often as many as 10 gm protein may be lost in the urine each day. In general, as the glomerular disease becomes worse, both the amount and the size of the protein molecules shed into the urine increases. In minimal damage, selective proteinuria is seen, and albumin and transferrin are the predominant species. Later, unselective proteinuria occurs, and many proteins, including IgG and even macroglobulin, are seen.

· Tubular proteinuria remains somewhat of a mystery. The amount lost each day is generally less than 2 g and is composed of relatively low molecular weight (14,000 to 50,000) proteins. It can be distinguished from glomerular proteinuria by separation using electrophoresis. A low albumin peak, minor A2 and B2 peaks and y and post‑y peaks are seen. The mechanism is probably involves preferential excretion. Tubular proteinuria rarely causes a diagnostic problem since the manifestations of the underlying disease are usually revealing. Known to produce tubular proteinuria are heavy metal poisoning, phenacetin abuse, vitamin intoxication, hypokalemia, Wilson's disease, galactosemia, Fanconi's syndrome, transplantation, pyelonephritis, acute tubular necrosis, and polycystic kidney disease.

· Lower urinary tract proteinuria is due to inflammation of the ureters or bladder or both.

· Asymptomatic proteinuria is the discovery of protein in the urine of a person with neither past history nor present symptoms suggestive of renal disease. It is usually discovered during routine physical examination and almost always produces a diagnostic dilemma. Two distinct entities are recognized in this category:

· Orthostatic proteinuria

· Proteinuria following exercise

· Orthostatic proteinuria is a poorly understood phenomenon in which the patient repeatedly sheds protein into the urine after standing for 2 hours but  has a normal urine after a period of recumbency. It is tested by collecting the first‑voided morning specimen after the patient has been in bed overnight and testing a second specimen collected several hours later. About half of these individuals are found to have minor abnormalities of glomerular structure on renal biopsy. The long‑term significance of the condition is not completely documented.

· Proteinuria and even the formation of casts that occur during and after moderate to vigorous physical activity is known as exercise proteinuria. This is probably not due to disease and may merely reflect an exaggeration of normal.

· Urobilinogen
· After bilirubin has passed through the biliary tract it enters the intestine where anaerobic bacteria reduce it to a series of pigments collectively known as urobilinogen. Normally, some of this material is resorbed and carried to the liver where it is re‑excreted. A very small amount may circulate through the kidney where being water soluble, it passes into the urine. Thus normal urine contains a trace of urobilinogen.

· There are 3 clinical situations in which urine urobilinogen measurements may be useful:
· Hemolytic disease (accelerated erythrocyte destruction) leads to:

· A large increase in bilirubin formation.

· An increase in the amount of bilirubin passed into the bile.
· An increase in the amount of urobilinogen formed and reabsorbed.
· Ultimately an increase in the amount of urobilinogen excreted by the kidney.

· Thus hemolysis is associated with raised urine urobilinogen levels.

· Obstructive liver disease prevents the passage of bilirubin into the biliary tract. Since bilirubin does not enter the intestinal tract, the production of urobilinogen is greatly reduced and virtually no urobilinogen will appear in the urine.

· Any disorder of the hepatic cells will impair the liver's ability to re‑excrete urobilinogen. This allows a greater amount to be re‑excreted in the urine. Apparently, this function is very sensitive to liver cell damage and in some instances may be the very first indication of liver disease.

· It is very important that only very fresh urine be examined for the presence of urobilinogen. Any specimen over one hour old may have lost all of its urobilinogen to oxidative breakdown. For this reason, special care must be taken when examining specimens for the presence of urobilinogen. Since most hospitals do not examine urine specimens within 1 hour of collection, the routine evaluation of all urines for urobilinogen is not recommended. When freshly voided, urobilinogen is colorless but will be oxidized on standing to the dark urobilin pigment.

· Nitrite
· Pyelonephritis (kidney infection) is a common disorder, demonstrable in up to 5% of the population. In certain groups (diabetics, elderly men, antepartal women) the incidence is much higher. The best laboratory screening test for the detection of pyelonephritis is a microscopic examination of the urinary sediment looking for the presence of bacteria and leukocytes. The detection of nitrite in the urine can be used to indicate the presence of bacteria. Escherichia coli, Proteus, Klebsiella, Enterobacter, Citrobacter, and Salmonella will reduce urinary nitrate to nitrite. Enterococcus, Staphylococcus, and Pseudomonas are partial nitrite formers. For the test to work properly, the patient's diet must contain enough reducible nitrate on which the bacteria can act. Nitrates are found in vegetables and most normal North American diets provide sufficient nitrate for the test to work. The detection rate increases if the urine is held in the bladder for at least 4 ‑ 6 hours. Thus a first‑voided morning sample should be used. A number of authors have attested to the usefulness of this test in the detection of urinary tract infections.

· If the patient has not consumed enough nitrate (starvation, fad diets), then the test may yield a false‑negative result. Antibiotic therapy may alter bacterial metabolism as to render nitrite detection invalid. A urinary pathogen unable to reduce nitrate cannot produce a positive result. Urine that is held in the bladder transiently may have time to undergo conversion, and urine that has been left in the collection vessel for several hours may be falsely positive .High doses of ascorbic acid can produce false‑negative results. Thus a negative result does not exclude bacteriuria and a positive result does not confirm the presence of infection.

· Leukocytes
· One of the most frequent findings in the routine urinalysis is the presence of leukocytes, which indicates a possible infection of the urinary tract. Detection of leukocytes was previously made only by microscopic examination of the urinary sediment. This can be subject to variation depending on the method used to prepare the sediment and the technical personnel examining the sediment. Therefore, the chemical test for leukocytes offers a more standardized means for the detection of leukocytes. The test is not designed to measure the concentration of leukocytes, and the manufacturer recommends that quantitation be done by microscopic examination. In summary the leukocyte esterase reaction is helpful in:

· Identifying urinary tract infection. 

· Screening urine specimens for culture.

REPORTING RESULTS
· Perform physical and chemical examination using appropriate method.

· Identify the color of the urine, certain colors will interfere with the chemical strip results.  
· If the color of the urine is red, brown, orange, blue or green a comment needs to be added to the results.  

· Once the physical and chemical examination is complete release the results in RPMS.
· Log into RPMS.

· At Select Laboratory Menu Option: type in the number “3” and press “Enter” for the Process data in lab menu.
· At Select Process data in lab menu Option: type in “EA” and press “Enter” for the Enter/verify data (auto instrument).
· At Select LOAD/WORK LIST NAME: type in “UR (at Poplar) or WP UR (at Wolf Point)” and press “Enter” for the Clinitek Advantus .

· At Select Referring Laboratory: POPLAR or WOLF POINT//  press “Enter”.     

· At Would you like to see the list ? No// press “Enter”.       

· At Do you wish to modify the test list i.e., would you like to add or subtract ATOMIC tests? Enter Yes or No: No// press “Enter”.       

· At Do you want to review the data before and after you edit? YES// press “Enter”.     

· RPMS will display:

Select one of the following:

1         Accession Number

2         Unique Identifier (UID)

· At Verify by: 1//   press “Enter”.     

· At Accession Date: TODAY// press “Enter”.     

· At Accession NUMBER: 971// type in the accession number from the specimen (e.g. 973)

· RPMS will display the patient and accession information along with the patient’s test results.

· At SELECT ('E' to Edit, 'C' for Comments, 'W' Workload): 

· If the color of the urine is red, brown, orange, blue or green a comment needs to be added to the results.  

· At SELECT ('E' to Edit, 'C' for Comments, 'W' Workload): type in “C” for Comment.

· At Select COMMENT: type in COINT and press “Enter”.

· The canned comment “Urine color may interfere with Dipstick results” should appear.
· Review the physical and chemical results:

· Any specimen that has other than a negative result for Blood, Nitrite and Leukocytes will need to have a microscopic exam performed on the sediment.

· Any specimen that has a 100 mg/dL or greater Protein will need to have a microscopic exam performed on the sediment.

· Any specimen with an appearance other than Clear will need to have a microscopic exam performed.
· If the urine does not meet the criteria for the Microscopic exam, the following comment must be added to the urine dipstick result.

· At SELECT ('E' to Edit, 'C' for Comments, 'W' Workload): type in “C” for Comment.

· At Select COMMENT: type in “MNI” and press “Enter”.

· The canned comment “Microscopic exam not indicated” should appear.

· If the urine does meet the criteria for the Microscopic exam, the following comment must be added to the urine dipstick result.

· At SELECT ('E' to Edit, 'C' for Comments, 'W' Workload): type in “C” for Comment.

· At Select COMMENT: type in “UAM” and press “Enter”.

· The canned comment “Microscopic exam ordered, results to follow” should appear.

· Review the results.

· If critical values are identified follow procedure for reporting critical values.

· Ensure the results match the printout and the accession number of the patient, then press “Enter”.

· At Approve for release by entering your initials: enter your initials and press “Enter”. 

· Always release the automated portion of the urinalysis prior to performing a microscopic exam.

· Adding the urine microscopic to the patient’s orders.  When adding the urine microscopic exam to the urine dipstick, utilize the add test to an accession feature in RPMS.

· Log into RPMS.
· At Select Laboratory Menu Option: type in the number “2” and press “Enter” for the  Accessioning menu.

· At Select Accessioning menu Option: type in “ADD” and press “Enter” for the Add tests to a given accession.

· At Select Accession or UID: type in the accession number of the specimen in which you need to add a test (e.g. UR 973).

· RPMS will display the patient information, the accession information and the test information.

· At Nature of Order/Change: WRITTEN// type in “PO” for POLICY and press “Enter”.

· At Select Original Ordered Test type in the first few letters of the test and press “Enter” 

· At Add LABORATORY TEST:  type in “UAM” for the microscopic exam.Press “Enter”.

· RPMS will display.  Is this a Reflex Test? (Y/N): type in “Y” and press “Enter”.

· At Enter Sign or Symptom for UAM (DO NOT USE 'RULE OUT', 'PROBABLE', 'QUESTIONABLE', etc.): // enter the Sign or Symptom from the Lab Order Sheet and press “Enter”.

· At Is this correct? YES// press “Enter”.
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COLA CHECKLIST REFERENCE:  APM 1 R, APM 2 R, APM 6 R,APM 10 R, APM 15 R, APM 16 R, APM 17 R, APM 18 R

APPENDIX

· Appendix 1 – Criteria for Semi-Qualitive Results, and Reflex Micro Exam 
DEPARTMENT OF HEALTH AND HUMAN SERVICES





INDIAN HEALTH SERVICE


FORT PECK SERVICE UNIT








Page 1 of 25

