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1. Principle

Urine is a physiological fluid of widely varying composition formed by the kidney from the blood. The principle constituent is water (92 –99% in normal urine).  Urine is a principle pathway for the excretion of body waste and body electrolytes.

The screening of urine samples plays and important role in the overall assessment of a patient, as urine is the major carrier of excreted metabolites; change in its composition may represent pathological changes within the body.

A normal result can exclude several conditions, whilst an abnormal result may be the first indicator that something is wrong – often before it has clinical manifestations.

2. Precautions

This test should only be carried out by a trained member of staff. Each staff member takes responsibility for ensuring the quality of all monitoring carried out by him/her. Trained members of staff include qualified nurses, students and CSW’s, however the ultimate responsibility regarding the use of results in clinical practice remains with the registered nurse who has completed the test or requested the test be done by either students or CSW’s.

Contra Indications.

Once a urine sample is obtained the physical appearance should be observed, this should include the colour, clarity and odour of the urine specimen. A blood stained or cloudy appearance may require appropriate laboratory investigation. For microbiology investigation please refer the Trust policy ‘Midstream urine collection guidelines’, if the sample is being taken from a catheter please refer to the Trust policy ‘ Obtaining a catheter specimen of urine (CSU)’.

3. Sample Requirement

Types of Urine specimen.

1.. Random specimen: Most common type and most convenient, it is good for observing the physical characteristics and chemical analysis.

      2.. First morning specimen: Most concentrated, however bacteria may affect true glucose  

          reading. Best sample for nitrite, protein and hCG.

         3.. Second-voided specimen (fasting): Best for glucose.

      4.. Post-prandial specimen: Collected 2 hours after a meal, good measure for glucose.

      5.. Timed specimen: Combination of all voiding over a length of time. 2-hour specimens are 
           good for Urobilinogen and 24-hour specimens are good for quantifying urinary 
           components.

           Samples should be analysed as soon as possible, otherwise samples should be stored   

           Refrigerated but must be allowed to warm to room temperature before analysed.
4. Reagents

1. Bayer Multistix reagent strips. All departments except for outpatient’s areas and laboratory should be using 8SG reagent strips. Outpatients use 10SG reagent strips, which provide 2 additional parameters- bilirubin and urobilinogen.

            Please note:

1. Only one pot of reagent strips should be opened at one time.

2. The pot of reagent strips should stored at room temperature and always resealed immediately after use. The pot of strips should not be left in direct sunlight or on top of radiators.

3. Any strips dropped or pots left open should always be discarded immediately. Dropped strips should not be replaced into the container.

     5.   Equipment

1. Non-sterile disposable gloves/apron.
2. Clean, dry container/bedpan – sterile if possible

3. Bayer multistix reagent strips. All departments except for outpatient areas and laboratory should be using 8SG reagents strips. Outpatients use 10SG, which provides 2 additional parameters – Bilirubin and Urobilinogen.

4. Bayer Status urine chemistry analyser.

5. Paper towels.

6. Disposable bag.

6. Quality Control

External Quality Assurance samples are circulated on a Bi monthly basis to check the analyzer, strips and
7. Procedure

	Action

1. Explain procedure to the patient.

2. Ask the patient to supply a urine sample, which should be sample voided directly into a clean dry universal container/bedpan.

3. The patient whilst supplying the sample should be protected via screens or allowed access to a toilet area.

4. Label the specimen pot (urinal, bedpan).

5. Wash hands and put on gloves.

6. Check the sample for colour, clarity and odour.

7. Take the sample to the testing area and prepare area by ensuring paper towels are available for blotting the strips after immersion in the urine specimen.

8. Check the expiry date of the test strips and ensure the container is sealed prior to use.

9. Turn on the status analyser, if off, by pressing the grey button on the front of the analyser

10. Ensure that the test table insert is placed so      that the reagent strip holder is facing upwards

11. Using the touch screen on the analyser, select ‘Strip test’.

12. Touch the enter ‘new patient’ screen button.

13. Key in the patient name, touch ‘enter’ button.

14. Check the strip type on the screen, in the top left hand corner, will indicate whether 8SG or 10SG. Check that the strip type on the analyser matches the pot of strips.

15. Remove a reagent strip from the bottle and reseal the cap.

16. Press ‘ Start’ on the instrument screen.

Action

You now have 8 seconds to perform steps 17 –  20

17. Dip the reagent strip into the urine sample wetting all the pads.

18. Immediately remove the strip from the urine.

Drag the side of the strip against the side of the sample container.

19. Blot the strip by pressing the side of the strip against the pre prepared paper towels.

20. Place the reagent strips into the channel of the reaction table on the analyser; ensure the strip is slid to the end of the channel.

21. After 8 seconds the test table will be drawn automatically into the analyser, for the strip to be read. Results will be automatically printed when test complete.

22. Discard the reagent strip and wipe the test table with a dry paper towel to remove any urine present.

23. Record the results onto the patient chart/records.


	Rationale

To inform the patient and gain consent.

To ensure the sample is not contaminated by cleaning products or preservatives.

To maintain the patients privacy.

To ensure the screening test is done on the correct patient and sample.

To maintain universal precautions.

Blood stained or cloudy appearance may require further investigation. Please refer to the contraindications section.

Minimises time required during testing, which may affect the results.

Prevents the use of strips, which are either out of date or have suffered from room air contamination. which may lead to erroneous results.

Ensure the analyser is ready for use

Ensures that the instrument is ready for a reagent strip rather than a cartridge test.

The choice is given between Strip or cartridge tests.

Allows for identification of the patient sample

Confirms that the instrument is matched to the strips being used for testing.

Ensures that strips are not contaminated by room air.

Times the chemical reaction from dipping the analysing, ensuring correct results.

Rationale
Ensures all reagent pads are exposed to the urine sample prior to them being read.

Removes excess urine, preventing urine being introduced into analyser.

Removing excess urine preventing colour reactions from different pads merging.

To ensure instrument can read pads correctly.

Patient results

Prevent cross contamination and removal of excess urine before the analyser is used again.

Thermal paper will fade and should not be kept as a permanent record.




8. Interpretation of Results

      Please refer to attach sheets, Appendix 1

9. Reporting

      The staff member that has completed to test has responsibility to either take action from the 

      results gained, however with non registered staff such as student nurses or CSW’s they must 

      ensure that results are passed to the senior member of staff that requested the test be 

      performed.
      10. Supplies
      Multistix 8SG, 10SG         Pharmacy

      Status Printer Paper         Pharmacy stores

      All instrument problems and training requirements should be referred to: Tracy Miller, POCT manager,    

      Ext 8382 or Clinical Biochemistry Ext 3034.
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Appendix 1. Interpretation of results





























Infections of the urinary tract usually produce pus cells. These release an esterase that reacts with the reagent pad. The presence of leucocytes in the urine is an indication of bladder or renal infection.





Note: Apparent false positives may be noted if cells are lysed before microscopic examination















































Normally present in urine; elevated levels may indicate liver abnormalities or excessive destruction of RBC’s, eg Haemolytic anaemia.





The urobilinogen test result should be considered with the bilirubin test result in order to provide differential diagnosis.





Note: False negative results may be obtained if the urine is stale





False positive results may be caused by the atypical colours caused by para aminosalicylic acid.




















The average urine is slightly acidic and usually is within pH 5-6, but can vary from 4.8 to 8.5. Values are usually lowest after an overnight fast and highest after meals.





Urine pH can be a helpful screening test in the diagnosis of renal disease, respiratory diseases, certain metabolic disorders and specific therapeutic regimens e.g. sodium bicarbonate.










































































Action Points





Negative result


























Positive result














Specificity











Sensitivity























Normal


(from 0.1 to 1.0 EU/dl)

















Positive


(above 1.0 EU/dL)












































Normal range





Strongly acidic 


(less than 4)











Alkaline


(more than 8)

















Range





Comment





Where positive clinical symptoms are present, the result should be confirmed by follow-up testing e.g.: microscopy, culture etc. Note the nitrite, blood and protein test results.











Indicator of urinary tract infection; follow-up testing is required, e.g.: Urine culture








Specific enzymatic reaction











c.5-15 cells/ul in clinical urine




















No further action required, however if urobilinogen is completely absent from the urine, a malignant obstruction is possible.








Further investigation and follow-up is urgently required.












































No action required





May indicate uncontrolled diabetes/starvation/dehydration. Check glucose and ketone test results.





One indicator of stale urine sample, unsuitable for further testing. Check for urinary tract infection using nitrite/leucocyte/blood/protein test results.





5 - 9





Leucocytes





Urobilinogen





pH





Protein





Blood





Comments





Normally indicates absence of gram negative bacteria. Negative test result should always be viewed in light of clinical picture and other test results





Confirmation of urinary tract infection.


Sample should be sent for further testing.








13 – 22 umol/L nitrite ion, corresponding to 10 bacteria/ml.























The reagent strip is more sensitive to albumin, so a negative results does not rule out the presence of globulins, haemoglobin, Bence Jones protein or mucoprotien. If microalbuminuria test is required the sensitivity of the protein reagent pads is not sufficient.








A positive test needs confirmation; transient positive tests are seldom important. Persistent positive results indicate renal disease, urinary tract infection, hypertension, pre-eclampsia, congestive heart failure. The nitrite, blood and leucocyte test results should always be noted in this case.











0.15-0.30 g/L albumin

















At risk patients should be tested regularly to ensure that intermittent bleeding is detected.








Follow-up will depend on the results from other tests. Clinical picture etc. Persistent positive results should not be ignored particularly in those over 40 years old.








5-20 red blood cells/ul or 150-620 ug/L haemoglobin (or myoglobin)





Action Points





Negative

















Positive

















Sensitivity


























Negative





























Positive result



































Sensitivity

















Negative result














Positive result




















Sensitivity














Not normally present in urine, but produced when bacteria (only gram negative) convert dietary nitrates to nitrites.








Ideal specimen should be one that has been present in the bladder for 4 hours before voiding, to provide time for the nitrate/nitrite conversion.





Note: False negative results normally are due to insufficient dietary nitrate, lack of incubation time in bladder or presence of gram positive bacteria














Normal urine contains small amounts of albumin and globulin, but generally in amounts low enough not to give a positive strip reaction.





When testing for urinary protein, it is important that the urine is sufficiently concentrated, first morning urine is best.





Note: False positive results may arise from strongly alkaline and buffered urines, or containers contaminated with quaternary ammonium compounds




















Presence of blood in urine suggests serious renal or urological disease and/or urinary tract infection.





The reagent strip test complements the microscopic examination as the reagent strip is able to detect lysed red blood cells





Note: False positive results possible form container contaminated with bleach, perianal skin preparation with povidon iodine, or stale urine.





Nitrite





Protien





Blood





Bilirubin





Glucose





Comments





No action required





Persistently low concentrations may be caused by renal abnormality or continuous high fluid intake.








May be caused by dehydration; check fluid intake. Usually indicates good kidney concentrating ability.





Fixed value may indicate renal failure.





to 1.030








No action required








If diabetes is suspected or involved, urgent action is required to treat the condition before coma.








0.5-1.0 mmol/L acetoacetic acid.





No reaction with betahydroxybutyrate
































Normal, no action required





This should always be flowed up. Utilise urobilinogen result to provide help in differential diagnosis.








7-14 umol/L bilirubin




















Normal, ensure that, if a diabetic, the patient is not hypoglycaemic, by performing a blood glucose test.





This should always be followed up with a blood glucose analysis and further tests to establish cause.





Specific for glucose





4-7 mmol/L glucose








Action Points





Normal Range





Low concentration














High concentration




















Range








Negative result














Positive result














Sensitivity



































Negative result





Positive result














Sensitivity




















Negative result











Positive result











Specificity





Sensitivity














Urinary SG is a quick, convenient and reliable test for monitoring the concentrating and diluting power of the kidney, recognising dehydration and aiding interpretation of other test results.





Eg: a trace protein result with a normal SG reading may well be normal, while trace protein with low SG is usually abnormal.

















Ketones are abnormal urinary constituents, being breakdown products of fatty acid metabolism.





This may be caused by starvation or uncontrolled diabetes.





Note: It is important that the urine is tested for ketones as well as glucose so as not to miss ketonuria without glycouria.





False positive may occur with phenolphthalein, bromosulphthalein and L-dopa

















Presence of bilirubin in the urine is indicative of hepatic or biliary disease.





Bilirubin may appear in urine before other sign of abnormality are apparent.





Note: Stale urine may give false negative result. Phenothiazines and chlorpromazine may give false positive results.














Glucose is not normally detectable in urine.





The presence of glucose in the urine may be due to elevated blood glucose levels or reduced renal absorption and may indicate: Diabetes Mellitus, Stress, Cushings syndrome, Post general Anaesthesia, Acute pancreatitus





Glucose





Bilirubin





Specific Gravity





Ketones
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