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Urine Chemistry by Dipstick

<NOTE TO CLINIC:  you must modify this procedure to reflect the specific urine dipstick in use at the clinic.  After modifying the procedure, delete each instructional statement.  Print the procedure and send to your laboratory director for review and approval.  Include a copy of the package insert and the color chart for the dipstick you are using.  This will assist your laboratory director in reviewing the modified procedure>

I.
Purpose:
To determine levels of bilirubin, blood/hemoglobin, glucose, ketones, leukocyte esterase, nitrite, protein, pH, urobilinogen, and specific gravity of urine.  

<Each site must specify which analytes are tested at their site and delete those which are not tested >   The results obtained by this test may provide information regarding the status of carbohydrate metabolism, kidney and liver function, acid-base balance, and urinary tract infection.

The reagent test areas on the dipsticks are ready to use upon removal from the bottle and the entire reagent strip disposable.  The strips are read visually.  The directions must be followed exactly.  Accurate timing is essential to provide optimal results.

II.
Specimen:
Collect urine in a clean container that allows for complete immersion of the reagent pads on the test strip.  Test the sample as soon as possible.  If testing cannot be performed within an hour after voiding, refrigerate the specimen immediately at 2–8oC (38-42oF) and let it return to room temperature before testing.  Do not test specimens that are over 24 hours old.
III.
Safety


A.
Urine is usually not considered to be a body fluid that can reasonably transmit bloodborne pathogens.  In order for urine to be classified as a potentially infectious material, either visible blood must be present in the sample or the patient must have a medical condition that could lead to the presence of blood in the urine (MMWR, volume 37, number 24, 1988).


B.
All urine samples (both those with and those without visible blood) may be disposed by pouring them into either a toilet or sink connected to a sanitary sewer system.  Care must be taken to avoid spills and splashes.  If the urine sample is disposed in a sink, the sample must be rinsed with copious amount of water.

C.
Testing supplies (empty urine containers and urine dipsticks) used in the analysis of urine samples without visible blood are unregulated waste products and may be disposed into a trash container lined with a plastic garbage bag.  It is not necessary to dispose of these supplies into a biohazard container.


D.
Testing supplies used in the analysis of urine with visible blood are regulated waste products.  These used supplies must be treated as  biohazardous material and must be disposed into a biohazard container.

IV.
Materials:
A.
Supplies

1.
<Specify name of dipstick use, manufacturer, catalog number>

2.
Timer that registers seconds

3.
Latex or equivalent gloves, towels & disinfectant (freshly prepared 10% bleach solution)
4.
Clean urine specimen container

B.
Control Materials

1.
<Specify name of control material, manufacturer, catalog number>  

Note:  Store and use control materials as instructed by the manufacturer.  Write the date opened on the vial or tube of control material when it is placed in service.  Strict adherence to expiration dates is essential.  Water (tap or distilled) may not be used as a negative control.

V.
Quality Control
A.
Expected value of controls

1.
Positive control:  Refer to package insert supplied with control materials.  A positive reaction must be observed for each analyte being tested.

2.
Negative control: Refer to package insert supplied with control materials.  A negative reaction must be observed for each analyte being tested.  Water may not be used as a negative control.

B.
Frequency

1.
Test controls for each analyte on a monthly basis and upon opening a new lot number of test strips.

2. 
Write the date opened on the container each time a new container (jar) of test strips is opened.

C.
Corrective Action

1.
All controls must yield expected results before the dipstick can be used for clinical testing.

2.
Upon failure of a dipstick for any analyte, it is necessary to determine the cause of the failure.
3.
Algorithm for investigation of QC failure:

a.
Repeat the test of QC reagents using a second dipstick from the original bottle.

(1)  Second dipstick – QC successful:  QC is acceptable and patient testing may be performed.


(2) Second dipstick – QC unsuccessful:  QC is unacceptable and patient testing may not be performed.  Additional investigation is required. 

b. Repeat the analysis of QC reagents using a dipstick from a previously unopened bottle.

(1)
New bottle of dipstick – QC successful:  QC is acceptable and patient testing may be performed.  The first bottle of dipsticks must be considered invalid and discarded.

(2)
New bottle of dipstick – QC unsuccessful:  QC is unacceptable and patient testing may not be performed.  Additional investigation is required.




c.  Analyze a new bottle of QC reagents with the original bottle of dipsticks.





(1)
New QC reagents – QC successful:  QC is acceptable and patient testing may be performed.  The first bottle of controls must be considered invalid and discarded.





(2)
New QC reagents – QC unsuccessful:  QC is unacceptable and patient testing may not be performed.  Consult your laboratory director or technical consultant for guidance.



4.
Record your results on the QC Log sheet for urine chemistry.  Record the corrective action which was taken on the QC log.

VI.
Method
A.
Specific Instructions

1.
Obtain freshly voided specimen in clean, dry, disposable container.

2.
Mix urine by gentle swirling of collection container.


3.
Remove one strip from bottle and REPLACE CAP immediately.  

4.
Completely immerse reagent areas of the strip in urine and remove immediately to avoid dissolving the reagent contained on the dipstick.

5.
Touch edge of strip to edge of urine container to remove excess urine.  Do not blot on a paper towel because pH changes may alter the reactions.

6.
Lay strip horizontally on top of urine container and start the timer.  

a.
Bilirubin:

Read at <insert time specified by manufacturer>
b.
Blood/Hemoglobin:
Read at  <insert time specified by manufacturer>
c
Glucose: 

Read at <insert time specified by manufacturer>
d.
Ketones:

Read at <insert time specified by manufacturer>

e.
Leukocyte Esterase:
Read at <insert time specified by manufacturer>
f.
Nitrite:

Read at <insert time specified by manufacturer>
g.
Protein:

Read at <insert time specified by manufacturer>
h.
pH: 


Read at <insert time specified by manufacturer>

i.
Urobilinogen:
Read at <insert time specified by manufacturer>
j.
Specific gravity
Read at <insert time specified by manufacturer>

NOTE:
Color changes that occur after these times are not accurate and should not be recorded.

7.
Compare the reagent areas to the color chart on the bottle label.  Interpretation of the color reactions should be performed in a well lit room, preferably one with fluorescent lighting.

<This note is for reference only and should be deleted after completing the following section:  the manufacturer will often give 2 possible results for each analyte.   It is essential that the laboratory adopt only one reporting format for each analyte.  For example, blood may be reported as either 3+ or large.  The laboratory must be consistent in reporting whichever reporting format is utilized> 

a.
Bilirubin:

Record results as <insert values specified on color chart>




(example:  Record results as Negative, trace, 1+, 2+, 3+, 4+)
b.
Blood/Hemoglobin:
Record results as <insert values specified on color chart>
c.
Glucose:

Record results as <insert values specified on color chart>
d.
Ketones:

Record results as <insert values specified on color chart>
e.
Leukocyte Esterase:
Record results as <insert values specified on color chart>
f.
Nitrite:

Record results as <insert values specified on color chart>
g.
Protein:

Record results as <insert values specified on color chart>
h.
pH: 


Record results as <insert values specified on color chart>
i.
Urobilinogen

Record results as <insert values specified on color chart>

j.
Specific gravity:
Record results as <insert values specified on color chart>


NOTE:  To avoid contaminating the dipstick bottle, do not touch the dipstick to the color chart.

8. Record the results on the daily test log and then transcribe the results to the client chart.
9.
If a urine sample has an abnormal color, limit dipstick reading to those reactions that can be clearly interpreted.  Reactions that are not clear or are obscured by the sample color should be reported as "Unable to interpret due to color interference".

VII.
Results
A.
Normal Results <modify this list to reflect the analytes you routinely test for>:

1.
Bilirubin:  negative



2.
Blood/Hemoglobin:
negative (menstruating women should return to the clinic following completion of menses for re‑check)

3.
Glucose:  negative



4.
Ketones:  negative



5.
Leukocyte Esterase:  negative


6.
Nitrite:  negative



7.
Protein:  negative ‑ trace (higher readings may occur with dehydration or excessive physical activity)



8.
pH:   5.0 – 7.5

9.
Urobilinogen:  1 mg/dL or less








10. Specific gravity:  1.001 – 1.035

B.
Critical Results: (none applicable)

C.
Clinical Results: <modify this list to reflect the analytes you routinely test for and any specific clinical actions that are taken in your clinic>:

1.
Bilirubin: positive, refer client for follow‑up.

2.
Blood: positive, refer client for follow‑up. (menstruating women should return to the clinic following completion of menses for re‑check)


3.
Glucose:  positive, refer client for follow‑up with serum glucose testing.

4.   Ketones:  positive, refer client for follow‑up. (fasting may cause a positive result, consult client regarding time of last meal)

5.
Leukocytes: positive implies urinary tract infection, refer client for follow‑up.

6.
Nitrite:  positive, refer client for follow‑up.  (specimens stored at room temperature for more than1 hour may yield false positive results)

7.
Protein:  more than trace, refer client for follow‑up.

8. 
pH: < 5   or  > 7.5, refer client for follow‑up.

9.
Urobilinogen: more than 2 mg/dL, refer client for follow-up .

10.
Specific gravity: low values (below 1.010) will be observed when the patient is highly hydrated or when using a diuretic.  High values (greater than 1.030) will be observed when the patient is dehydrated.

VIII.
Records
A.
The site supervisor must review the QC Log at least monthly.  The Laboratory Director or designee must sign and date all QC Log sheets quarterly.

B.
Maintain all QC records for two years.

IX. Limitations of method

A. Testing of void urine by dipstick is for screening purposes only; positive 



(abnormal) results should be followed‑up with procedures specific for the abnormality in question. 

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

C.
Certain drugs, food dyes, and other substances may cause the urine to appear to be an intense orange/brown (pyridium - a bladder anaesthetic used for UTI's), cherry red (like cherry-flavored gelatin in appearance - usually from food dye), blue, or green.  This can result in color interference when attempting to read the urinalysis dipstick reactions.  If a urine sample has an abnormal color, limit dipstick reading to those reactions that can be 

clearly interpreted.  Reactions that are not clear or are obscured by the sample color should be reported as "Unable to interpret due to color interference".

X.
Procedural Notes


A.
Do not remove the strip(s) from the bottle until immediately before testing.  Replace the 


cap immediately and tightly after removing the strip.  Do not store strips in any container other than the original container.


B.
Nitrite test results are optimized by using a first morning specimen.


C.
Fresh urine is required to obtain optimal results for bilirubin and urobilinogen.  These compounds are very unstable when exposed to room temperature and light.


D.
Prolonged exposure of urine to room temperature may result in microbial proliferation with resultant changes in pH.  A shift to alkaline pH may cause false positive test results with the protein test area.


E.
Urine containing glucose may decrease in pH as organisms metabolize the glucose.


F.
Bacterial growth from contaminating organisms may cause false positive blood reactions from the peroxidases produced.


G.
In random urine specimens from females, a positive result for leukocytes may be due to a source external to the urine tract.


H.
Contamination of the urine specimen with skin cleansers containing chlorhexidine may affect protein (and to a lesser extent specific gravity and bilirubin) test results.  The user should determine whether the use of such skin cleansers is warranted.

XI.
References:
A.
<Package insert of the dipstick in use>


B.
MMWR, volume 37, number 24, 1988

C.
National Committee for Clinical Laboratory Standards.  Routine urinalysis and collection, transportation, and preservation of urine specimens; Approved Guideline.  NCCLS document GP16-A (ISBN 1-56238-183-0).  NCCLS, 771 East Lancaster Avenue, Villanova, Pennsylvania 19085, 1992.
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