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1.0 PRINCIPLE
1. Siemens Healthcare Diagnostics Multistix 10SG Reagent Strips for Urinalysis include test pads for protein, blood, leukocytes, nitrite, glucose, ketones, pH, specific gravity, bilirubin, and urobilinogen.  Strips are for professional in vitro diagnostic use.
a. Chemstrips consist of chemical-impregnated absorbent pads attached to a plastic strip.  A color-producing chemical reaction takes place when the absorbent pad comes in contact with urine.

b. See Attachment A:  Mutistix  10SG  UA Chemical Principles for test principles specific to each parameter.

2. Clinitek Status + Urine Analyzer urine analyzer is a reflectance photometer designed to provide semi quantitative clinical results when used with Siemens Urinalysis test strips.
2.0 SCOPE/RELATED PROCEDURES
1. Chemical examination is part of a complete urinalysis.

2. Related procedures:

a. UPOL-002-EP
-  Specimen Collection and Handling

b. UA-002-EP

-  Routine Urinalysis – Physical Examination

c. UA-004-EP

-  Visual Reading of Multistix 10SG
d. UA-005-EP

-  Handling of Grossly Bloody Urine Specimens

e. UA-006-EP

-  Routine Urinalysis  -  Microscopic Examination

f. UPOL-006-EP
-  Quality Control

3.0
SPECIMEN COLLECTION AND HANDLING

1. Urine specimen is collected in a clean, dry container and delivered to the laboratory within two hours.

2. Urine may be refrigerated for up to four hours prior to examination.

3. Observe Standard Precautions for blood and body fluids.

4.0
EQUIPMENT AND MAINTENANCE  

1.
Multistix 10SG reagent strips:   Store at 15- 30oC.  
2. 
See package insert for specific reagents. (Attachment C)
3.
Siemens Clinitek Status+ Analyzer

4.
To verify instrument function, daily and periodic maintenance is performed and recorded as recommended by the manufacturer. 

5.0
CALIBRATION
Calibration is performed immediately before each reagent strip is read.  
6.0
QUALITY CONTROL 

Negative and positive controls are run to provide a check on the performance of the Siemens Multistix 10 SG reagent strips and instrument operation.  Testing controls provides confidence that the reagent strips are reacting and being read properly.  Errors resulting from user techniques can also be detected.  Controls are run under the following conditions:


1.  Every 24 hours of patient testing.

2.  After maintenance procedures.


3.  Quality Control is run in the same manner as patients.

7.0
PROCEDURE

BIOHAZARD Wear personal protective equipment. Use universal precautions.  

1.  Testing is started from the main  Select screen.  
2.  Touch Strip Test to conduct a urinalysis strip test.
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3.  Enter the Operator ID.

There are two options under Operator ID: Last Operator or Enter New Operator ID.

OPTION 1: LAST OPERATOR

If this option is enabled, the last operator that entered his/her ID will be displayed onthe screen in the lower right side of the box. If you are this operator, then touch the Last Operator button to proceed.

OPTION 2: ENTER NEW OPERATOR ID

In order to enter the information for a new operator, touch Enter New Operator ID button. The next screen that is displayed is Enter Operator ID.
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[image: image3.emf]
Use the keyboards to enter Operator ID using a maximum of 13 characters. Touch Enter when you have finished entering the ID and to move to the next screen.
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4. Enter Patient Information.

[image: image5.emf]
There are two options under Patient Information: Recall Patient or Enter NewPatient.
OPTION 1: RECALL PATIENT

In order to look up previous patients, touch Recall Patient.
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If previous patient identification has been entered, a list of up to 200 patient results appear on the screen. Use the up and down arrow buttons to scroll through the list of patients. The most recently performed test will be shown at the top. Once the patient is highlighted, touch Select button.

NOTE: A total of 200 patient tests can be stored in the analyzer. The tests are listed in chronological order. When the limit of 200 has been reached, the oldest test will be deleted from the analyzer. Deleted information cannot be retrieved from the analyzer.
OPTION 2: ENTER NEW PATIENT

In order to enter the information for a new patient, touch Enter New Patient button.

The next screen displayed is Enter Patient Name.
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Use the keyboards to enter Patient Name using a maximum of 20 characters. Touch Enter when you have finished entering the patient’s name and to proceed to the next screen.

5. Prepare Test.

6.  Make sure the test table insert has the reagent strip holder facing upward.  Also, have the test strip, urines ample and paper towel ready.
7.  Touch the START button.

8.  The next screen that appears is another Prepare Test. This screen prompts you through the steps to prepare the test strip.  A timer displays how much time you have remaining to complete the steps.  You have 8 seconds to complete the following four steps:
1. Dip the reagent strip into the urine sample, wetting all pads. Immediately remove the strip from the urine.

NOTE: Do not dip the automatic identification band or color band in the urine sample.

2.  Drag the edge of the strip against the side of the sample container as you remove it.

3.  Blot by touching the edge of the strip to the paper towel to remove excess urine.

Do not lay the pads on the paper towel or cover the pads by the paper towel
4. Place the reagent strip in the channel of the table with the test pads facing up. Slide strip to end of the channel.  At the end of the 8 second countdown, the test table and strip will automatically be pulled into the analyzer.
**Do not push or pull the test table
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The Clinitek Status®+ analyzer performs an automatic calibration each time a test is run.

Be sure not to move or bump the table while the instrument is calibrating.

While the strip is being analyzed, a Select Appearance screen will be displayed.

The urine sample must be visually observed and then the appropriate color and clarity are selected.
If the urine sample is yellow and clear, touch the Yellow and Clear button.

If the urine sample is not yellow and clear, touch the Other button for more choices.
If you touched the Other button, then select the appropriate color by touching the circle button that corresponds to the correct description.

Select the clarity by touching the circle that corresponds to the correct description.

Then touch Next.

There is a time indicator on the Select Appearance screen that is counting down

the time remaining in the analysis of the strip.

After color and clarity have been entered the next screen displayed will either be:

• Analyzing — if the strip is still being analyzed

• Results — if analyzing the strip has been completed
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The analyzer has been set up to automatically print the results, the Printing screen displays until the print out has been completed. 

The date, time and test sequence number prints along with the test results. “
If the results are positive, an asterisk* appears next to the results (if “mark positive results.”
The next screen displayed is the Results screen. The first page of the test results are displayed on the screen and the test table and strip are automatically pushed out of the analyzer. To view the remaining test results, touch More on the screen.

From the test table, remove the used urinalysis strip and dispose of it according to your standard laboratory procedures. Wipe the table insert, if necessary. Touch Done to complete the test and return to main Select screen.

The results will be displayed on

the screen for 2 minutes. After this time

elapses, the display will return to main

Enter the results in the LIS.
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The test results displayed on the screen and the printout will include the following information:
• Patient Name or ID

• Type of strip used

• Test date

• Time

• Operator

• Test Number

• Color

• Clarity

• Results

8.0
REPORTING RESULTS
1. Results are entered for all parameters, even if negative.

2. Microscopic examination is performed when any of the following results are obtained:  Non-clear urine, positive protein, positive blood, positive nitrite, positive leukocyte esterase.  Microscopic examination is performed on all specimens from children under 18 years of age (see UA 030).

3. Microscopic examination of urine is not indicated if the urine is yellow, clear and negative or normal for all Chemstrip chemistries, and if the patient is 18 years or older.  

4. There are no critical values associated with this test.

9.0
PROCEDURE NOTES

1. Expected values:


Specific gravity
1.003 – 1.035


PH
5.0 – 9.0


Protein
Negative


Glucose 
Negative

Ketone 
Negative

Leukocyte esterase 
Negative

Bilirubin 
Negative

Blood 
Negative

Nitrite 
Negative

Urobilinogen
0.1 ­ 1.0 ng/dL

See Attachment B for lists of clinical significance of each parameter.

2. If urine has been refrigerated, bring to room temperature prior to chemical testing.

3. Recap Multistix 10SG vial immediately after use.  Cap contains a desiccant that prevents strip exposure to moisture.
4. In the event of instrument downtime, quality control and patient samples are processed manually.  Append a message to the patient result that the results were obtained by manual dipstick reading.

10.0
LIMITATIONS OF PROCEDURE

1. Specimens are mixed well immediately prior to testing.  Formed elements such as RBCs and WBCs will settle to the bottom of the specimen, and may not be detected.

2. Substances that cause abnormal urine color may affect the readability of the test pads on the urinalysis reagent strips.  These substances include visible levels of blood, or bilirubin and drugs containing dyes (Pyridium, Azo Ganstrisin, Azo Gantanol, Macrodantin, Furadantin or riboflavin.  Levels of abscorbic acid normally found in urine do not interfere with testing.
a. Perform available back-up testing for chemical tests affected by urine color.

b. Any chemical test that cannot be accurately read should not be reported. Footnote the text code “COLOR” (“urine color may interfere with dipstick chemistries”) in LIS.

3. Grossly bloody specimens may interfere with reading of chemical test results.  Refer to UA  022 for procedure to handle grossly bloody urines.

4. The following are limitations specific to each reagent pad area, including interfering substances:

Glucose:  Ascorbic acid concentrations of 50 mg/dL or greater may cause false negatives for specimens containing small amounts of glucose (75-125 mg/dL).  Ketone bodies reduce the sensitivity of the test; moderately high ketone levels (40 mg/dL) may cause false negatives for specimens containing small amounts of glucose (75-125 mg/dL), but the concentration of such ketone levels and low glucose levels is metabolically improbable in screening.  The reactivity of the glucose test decreases as the SG of the urine increases.  Reactivity may also vary with temperature.

· Clinitest® should be performed on all urines of children 3 years of age and younger.

Bilirubin:  Indican (indoxyl sulfate) can produce a yellow-orange to red color response that may interfere with the interpretation of a negative or a positive bilirubin reading.  Metabolites of Lodine (etodolac) may cause false positive or atypical results; 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 Multistix 10SG  strips to bilirubin is sufficient for the intended use.  When very small amounts of bilirubin in urine are sought (e.g., earliest phase of viral hepatitis), Ictotest® Reagent Tablets should be the method of choice.

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 Siemens SG test is dependent on ions in the urine and results may differ from those obtained with the other specific gravity methods when certain nonionic urine constituents such as glucose are present.  Highly buffered alkaline urines may cause low readings, while the presence of moderate quantities of protein (100-750 mg/dL) may cause elevated readings. 

Blood:  Elevated specific gravity may reduce the reactivity of the blood test.  Capoten (Captopril) may also cause decreased reactivity.  Certain oxidizing contaminants, such as hypochlorite, may produce false positive results.  Microbial peroxidase associated with urinary tract infection may cause a false positive reaction.  Levels of ascorbic acid normally found in urine do not interfere with this test.

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 of the pH result.

Protein:  False positive results may be obtained with hightly 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.

· All positive urine proteins with a pH of ≥ 8.0 are confirmed by SSA. Report the SSA value.

Urobilinogen:  The reagent area may react with substances known to interfere with Ehrlich’s reagent, such as p-aminosalicylic acid and sulfoamides.  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 activity increases with temperature; the optimum temperature is 22-26º 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 10  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 that do not contain reductase to convert nitrate to nitrite; when urine has not been retained in the bladder long enough (four or more hours) for reduction of nitrate 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 (0.03 mg/dL or less). 

Leukocytes:  Elevated glucose concentrations (> 3 g/dL) or high specific gravity may cause decreased test results.  Tetracycline may cause decreased reactivity, and high levels of the drug may cause false negative reaction.

11.0
REFERENCE
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2. Multistix10 SG package insert,   Siemen’s Healthcare Diagnostics Inc., Tarrytown, NY, 2009.

3.  Strasinger, Susan King, Urinalysis and Body Fluids, 4th ed., F.A. Davis Co., Philadelphia, 2001.
12.0
RECORDS-
Patient results are maintained for a minimum of two years.

13.0
ATTACHMENTS


Attachment A  -  Mutistix  10SG  UA Chemical Principles


Attachment B  -  Summary of Clinical Significance of Urine Chemistries

Attachment C  -Siemens Multistix 10SG Package insert.
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ATTACHMENT  A

MULTISTIX  10 SG  UA  CHEMICAL PRINCIPLES

Protein:   

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.

Blood:
This test is based on the peroxidase-like activity of hemoglobin, which catalyzes the reaction of diisopropylbenzene dihydroperoxide and 2,3’,5,5’-tetramethylbenzidine.  The resulting color ranges from orange through green;  very high levels of blood may cause the color development to continue to blue.

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.

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-tetrahydroenzo(h)quinolin-3-ol to produce a pink color.

Glucose:   
Glucose detection is based on the enzymatic glucose oxidase/peroxidase (GOD/POD) method. The reaction uses the enzyme glucose oxidase to catalyze the formation of gluconic acid and hydrogen peroxide from the oxidation of glucose.  In turn, a second enzyme, peroxidase, catalyzes the reaction of hydrogen peroxide with a potassium iodide to oxidize the chromogen to colors ranging from green to brown.

Ketones:   
Sodium nitroprusside and glycine react with acetoacetate and acetone in an alkaline medium to form a violet dye complex.  A positive result is indicated by a color change from buff pink to maroon.

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.

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.

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.

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

ATTACHMENT B

SUMMARIES OF CLINICAL SIGNIFICANCE

Urine Specific Gravity:

1. Monitoring patient hydration and dehydration.

2. Loss of renal tubular concentrating ability

3. Diabetes insipudus

4. Determination of unsatisfactory specimens due to low concentration

Urine pH:

1. Respiratory or metabolic acidosis/ketosis

2. Respiratory or metabolic alkalosis

3. Defects in renal tubular secretion and reabsorption of acids and bases – renal tubular acidosis

4. Renal calculi formation.

5. Treatment of urinary tract infections

6. Precipitation/identification of crystals

7. Determination of unsatisfactory specimens

Urine Glucose:

Hyperglycemia-Associated:
Renal-Associated:
Diabetes Melitus
Fanconi’s syndrome
Pancreatitis
Advanced renal disease
Pancreatic Cancer
Osteomalacia
Acromegaly
Pregnancy
Cushing’s syndrome

Hyperthyroidism

Pheochromocytoma

Central nervous system damage

Stress

Gestational diabetes

Urine Ketones:

1. Diabetic acidosis

2. Insulin dosage monitoring

3. Starvation

4. Malabsorption/pancreatic disorders

5. Strenuous exercise

6. Vomiting

7. Inborn errors of amino acid metabolism

Urine Bilirubin
1. Hepatitis

2. Cirrhosis

3. Other liver disorders

4. Biliary obstruction (gallstones, carcinoma)

Urine Protein:

Prerenal
Renal
Intravascular hemolysis
Glomerular disorders

Muscle injury
Immune complex disorders

Severe infection & inflammation
Amyloidosis

Multiple myeloma
Toxic agents



Diabetic nephropathy

Postrenal
Strenuous exercise

Lower urinary tract infection/inflammation
Dehydration

Injury/trauma
Hypertension

Menstrual contamination
Pre-eclampsia
Prostatic fluid/spermatozoa
Orthostatic or postural proteinuria

Vaginal secretions

Urine Urobilinogen
1. Early detection of liver disease

2. Liver disorders, hepatitis, cirrhosis, carcinoma

3. Hemolytic disorders

Positive Reaction for Blood
Hematuria:
Hemoglobinuria:

Renal calculi
Transfusion reactions

Glomerulonephritis
Hemolytic anemias

Pyelonephritis
Severe burns

Tumors
Infection/malaria

Trauma
Strenuous exercise/red blood cell trauma

Exposure to toxic chemicals

Anticoagulants

Strenuous exercise

Myoglobinuria:

Muscular trauma/crush syndromes

Prolonged coma

Convulsions

Muscle-wasting diseases

Alcoholism/overdose

Drug abuse

Extensive exertion

Urine Leukocytes:

1. Bacterial and nonbacterial urinary tract infection

2. Inflammation of the urinary tract

3. Screening of urine culture specimens

Urine Nitrite:

1. Cystitis

2. Pyelonephritis

3. Evaluation of antibiotic therapy

4. Monitoring of patients at high risk for urinary tract infection

5. Screening of urine culture specimens
