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PRINCIPLE OF TEST


The CLINITEK ADVANTUS instrument is a reflectance spectrophotometer that analyzes the color and intensity of the light reflected from the reagent area and prints the results in clinically meaningful units.  The reagent strips used contain reagent areas for testing glucose, bilirubin, ketone (acetoacetic acid), specific gravity, occult blood, pH, protein, urobilinogen, nitrite, and leukocytes.


GLUCOSE:  This test is based on double sequential enzyme reaction.  One enzyme, glucose oxidase, catalyzes the formation of gluconic acid and hydrogen peroxide from the oxidation of glucose.  A second enzyme, peroxidase, catalyzes the reaction of hydrogen peroxide with a potassium iodide chromogen to oxidize the chromogen to colors ranging from green to brown.


BILIRUBIN:  This test is based on the coupling of bilirubin with diazotized dichloroaniline in a strongly acid medium.  The color ranges through various shades of tan.


KETONE:  This test is based on the development of colors ranging from buff-pink, for a negative reading, to purple when acetoacetic acid reacts with nitroprusside.


SPECIFIC GRAVITY:  This test is based on the apparent pKa change of certain pretreated polyelectrolytes in relation to ionic concentration.  In the presence of an indicator, colors range from deep blue-green in urine of low ionic concentration through green and yellow-green in urines of increasing ionic concentration.


BLOOD:  This test is based on the peroxidase-like activity of hemoglobin, which catalyzes the reaction of diisopropylbenzene dihydroperoxide and 3,3',5,5' -tetramethylbenzidine.  The resulting color ranges form orange through green; very high levels of blood may cause color development to continue to blue.


pH:  This test is based on a double indicator principle that gives a broad range of colors covering the entire urinary pH range.  Colors range from orange through yellow and green to blue.


PROTEIN:  This test is based on the protein-error-of-indicators principle.  At a constant pH, the development of any green color is due to the presence of protein.  Colors range from yellow for "negative" through yellow-green and green to green-blue for "positive" reactions.


UROBILINOGEN:  This test is based on a modified Ehrlich reaction, in which p-diethylaminobenzaldehyde in conjunction with a color enhancer reacts with urobilinogen in strongly acid medium to produce a pink-red color.


NITRITE:  This test depends upon the conversion of nitrate (derived from the diet) to nitrite by the action of Gram negative bacteria in the urine.  At the acid pH of the reagent area, nitrite in the urine reacts with p-arsanilic acid to form a diazonium compound.  This diazonium compound in turn couples with 1,2,3,4-tetrahydrobenzo(h)quinolin-3-ol to produce a pink color.


LEUKOCYTES:  Granulocytic leukocytes contain esterases that catalyze the hydrolysis of the derivatized pyrrole amino acid ester to liberate 3-hydroxy-5-phenyl pyrrole.  This pyrrole then reacts with a diazonium salt to produce a purple product.


CLINICAL REASONS FOR PERFORMING TEST


The urinary test results are useful in providing information regarding the status of carbohydrate metabolism, kidney and liver function, acid-base balance, and urinary tract infection.


SPECIMEN REQUIREMENTS


Specimen Collection:


Collect a minimum of 10 mL urine in a clean container and test it as soon as possible.  Do not centrifuge.  A "freshly voided" urine is adequate for most urinalysis except for bacterial contamination.


A "clean catch" or clean-voided midstream specimen provides a sample that can be used for bacteriologic examination as well as for routine urinalysis.


The first specimen voided in the morning is more concentrated; it is the specimen of choice for nitrite testing (or one which has incubated in the bladder for 4 hours or more).


Specimen collection supplies are provided by the laboratory.


SPECIMEN IDENTIFICATION


Label the specimen container with the patient's name, chart number, and the date.


SPECIMEN HANDLING AND STORAGE


If testing cannot be done within an hour after voiding, refrigerate the specimen immediately and let it return to room temperature before testing. Refrigerated specimens must be completed within 4 hours of collection.


Treat all specimens as potentially infectious.  Wear gloves and protective clothing and promptly cleanup all spills.  Dispose of specimens in a marked biohazard containers.


REAGENTS


REAGENTS USED


BAYER REAGENT STRIPS for urinalysis are firm plastic strips to which are affixed several separate reagent areas.  The reagent strip contains the following reagents:

Glucose:  16.3% w/w glucose oxidase; 0.6% w/w peroxidase; 7.0% w/w potassium iodide; 60.7% w/w buffer; 15.4% w/w nonreactive ingredients.

Bilirubin:  0.4% w/w 2,4-dichloroaniline diazonium salt; 37.3% w/w buffer; 62.3% w/w nonreactive ingredients.

Ketone:  7.1% w/w sodium nitroprusside; 92.9% w/w buffer.

Specific Gravity:  2.8% w/w bromthymol blue; 68.8% w/w poly (methyl vinyl ether/maleic anhydride); 28.4% w/w sodium hydroxide.

Blood:  6.8% w/w diisopropylbenzene dihydroperoxide; 4.0% w/w 3,3',5,5'-tetramethylbenzidine; 48.0% w/w buffer; 41.2% w/w nonreactive ingredients.

pH:  0.2% w/w methyl red; 2.8% w/w bromthymol blue; 97.0% w/w nonreactive ingredients.

Protein:  0.3% w/w tetrabromphenol blue; 97.3% w/w buffer; 2.4% w/w nonreactive ingredients.

Urobilinogen:  0.2% w/w p-diethylaminobenzaldehyde; 99.8% w/w nonreactive ingredients.

Nitrite:  1.4% w/w p-arsanilic acid; 1.3% w/w 1,2,3,4-tetrahydrobenzo(h)-quinlin-3-ol; 10.8% w/w buffer; 86.5% w/w nonreactive ingredients.

Leukocytes:  0.4% w/w derivatized pyrrole amino acid ester; 0.2% w/w diazonium salt; 40.9% w/w buffer; 58.5% w/w nonreactive ingredients.


PREPARATION AND LABELING


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 from bottle.  Do not remove the strip from the bottle until immediately before it is to be used for testing.  


All reagent strip containers are labeled by the manufacturer and ready to use.


STORAGE AND USE


Store reagent strips at room temperature range of 15 - 300C. Do not store the bottle in direct sunlight.


Do not use product after expiration date.


Replace the cap immediately and tightly after removing the reagent strips.


INDICATIONS OF REAGENTS DETERIORATION:


Discoloration or darkening of reagent areas may indicate deterioration.


Failure of control values to fall within assigned ranges may be an indication of reagent deterioration.


TEST PROCEDURE


Procedure: must be followed exactly to achieve reliable test results.

Collect FRESH urine specimen in a clean, dry container.  Mix

well immediately before testing.

The CLINITEK ADVANTUS is kept in an operational state at 

all times.  

The main menu screen is visible, touch the selection ID and 

the screen change will ask for Color/Clarity (each 

respective keys) as well as the patient’s accession number. 

Scan the barcode located on the patient’s specimen. Touch 

the ENTER key, an arrow at a right angle. (A solid arrow 

line straight down and to the left).

The display will prompt “place strip.”

Remove one strip from the bottle and replace cap.

Completely immerse reagent areas of the strip in FRESH urine 

And remove immediately to avoid dissolving out reagents.

While removing, run the edge of the strip against the rim of the urine container to remove excess urine. Do Not blot on paper. The instrument performance is optimized for use with unblotted strips and results may differ if strips are blotted. Hold the strip in a horizontal position to prevent possible mixing of chemicals from adjacent reagent areas and/or contaminating the hands with urine

Place the Reagent Strip, with reagent areas up, onto the strip supports of the strip loading station.  NOTE: Be sure the reagent strip is lying parallel to the surface of the platform and is placed between the push bar and entrance to the platform.  The end of the strip should be against the rear wall of the platform and should not be touching the bottom of the strip loading station.  Improper placement may cause the instrument to jam or the strip to be incorrectly aligned under the readhead. 

The strip will automatically be detected as soon as it is placed on the loading station and advanced into the platform. The strip is moved along by a series of pins moving every seven seconds, passing under each of the two read-heads for analysis, then into the waste container.  The results will be printed by the onboard printer and external printer simultaneously.


CALCULATIONS

No calculations are required


READING AND REPORTING RESULTS


Reporting Format:

All requests for urinalysis are ordered through the lab package.   If the facility server is down, orders will be conveyed through use of a manual requisition form. All requisitions should be imprinted with the Patient’s information card provided by Medical Records. This card provides all patient demographics (Name, Chart Number, date of birth…) necessary for proper identification.


The CLIINITEK ADVANTUS analyzer produces a printout listing the results and units for every analyte on the reagent strip.


Results are sent from the instrument to the interface and then to the lab package, where they are reviewed and when approved/verified are available to the provider. If the facility server is down, results are reported on the requisition directly from the CLINITEK ADVANTUS external printer. The first copy is for the patient’s record, second copy is for Laboratory’s permanent record (held for two years) and the third copy is utilized as notification of an indication of Culture and returned attached with the first copy. Results will be manually entered into the RPMS lab package upon re-instatement of server.


EXPECTED VALUES:


Laboratory expected values are as follows:

Bilirubin----------------------------------
Negative

Urobilinogen-------------------Negative (0.2 to 1.0 mg/dL)        

Ketones------------------------------------
Negative

Glucose------------------------------------
Negative

Protein--------------------------- Negative up to 30 mg/dL

Blood----------------------------- Erythrocytes up to 5/uL

pH-----------------------------------------
5 to 9

Nitrite------------------------------------
Negative

Leukocytes---------------------------------
Negative

Specific Gravity---------------------------
1.001 - 1.035


PROTOCOL FOR PERFORMING MICROSCOPIC EXAMINATION

The following criteria will be used by the technologist to 

Determine need for microscopic review:

1. UA dipstick Protein positive (search for presence of casts,                         fat, and oval fat bodies). 
2. UA Dipstick Blood positive 
3. Nitrite positive.
4. UA dipstick Leukocyte positive.
5. Physician personally asks for microscopic exam.
6. At the discretion of the Technologist.
 

When a complete urinalysis is ordered and the chemical 

reactions are all negative a microscopic examination will 

not be done, the report will be documented as follows 

“microscopic not indicated”.

PROTOCOL FOR ORDERING URINE C&S

The laboratory will be responsible for ordering Urine C&S

based upon the findings of the urine microscopic 

examination. 

1. 2+ or greater Bacteria found in microscopic examination

2. 5 or greater WBC’s in every field (5/HPF)

3. At the discretion of the Technologist


CALIBRATION

             Full instructions for calibration is located in "CLINITEK ADVANTUS OPERATOR’S GUIDE CD" located on the s;drive under the Lab P&P Manual under Urinalysis.


Calibration is performed at each read-head immediately before each Reagent Strip is read.  The fixed platform contains two white calibration bars that are positioned directly under each read-head.
As a strip comes into position under a read-head, the instrument is calibrated for that scanning cycle by reading the calibration bar.  The Reagent Strip is scanned and the data stored in memory.


CALIBRATION CONFIRMATION


A report of the most recent successful calibration can be printed if desired. Touch MENU from the READY/RUN screen, then touch PRINT and select CALIBRATION CONFIRMATION.  The date and time of the latest successful calibration will be printed.


QUALITY CONTROL


REFERENCE MATERIALS (Controls):

The following controls are used:


Level 1:
(NORMAL)

     URINE DIPSTICK CONTROL KIT by QUANTIMETRIX Corporation


Level 2:
(ABNORMAL)
URINE DIPSTICK CONTROL KIT by QUANTIMETRIX Corporation


Controls are run each day.


The controls are run prior to patient specimens.


Control materials are stored in the reagent refrigerator.


WHEN AND HOW TO RUN CONTROL

Two controls are run daily before patient samples.  

             Controls are handled and assayed as patient specimens.


RECORDING QUALITY CONTROL RESULTS


Control values are recorded manually on a daily QC log.  The log is located on the “S” Drive of the local server accessed via computer in a folder entitled CLINITEK ADVANTUS.


Quality control files are maintained within the memory of the CLINITEK ADVANTUS instrument itself.  


DETERMINING ACTION (Out-of-Control)LIMITS

Control values which fall outside the ranges provided on the control package insert are considered out of control and subject to corrective actions.


CORRECTIVE ACTION


IF A CONTROL FALLS OUTSIDE THE CONTROL RANGE:

Check the lot number of the control and the control range

and rerun the control.

If the new value is within control limits, proceed with 

Patient specimens.  Both values will be retained within the 

instrument’s memory. Hard copies are available and printed 

from the instrument as necessary and the beginning of a new 

lot of control. 

If the new value is also out-of-control, open a new vial of

control material check reagent strips and procedure.  If the

value remains out of control, contact technical.

CLINITEK ADVANTUS technical service: 1-800-348-8100.


PROCEDURE NOTES


Possible Sources of Error and Interfering Substances:


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.


For further interfering substances refer to the BAYER REAGENT STRIPS package insert, under LIMITATIONS OF PROCEDURES.


PROCEDURE FOR HANDLING SPECIMEN IF METHOD FAILS


If the urine cannot be analyzed for some reason, the specimen may be refrigerated until analysis can be performed, or refer the specimens to RML (Regional Medical Laboratory).


TELEPHONE TECHNICAL ASSISTANCE


For information, troubleshooting, or technical assistance, contact 1-800-348-8100.
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