The Johns Hopkins Hospital Point-of-Care Testing Program
Self-Study Packet

URINE DIPSTICK
Multistix® 10SG

Operator Competency

Only operators who have completed a defined training program and can demonstrate competence will be
able to perform Urine Dipstick testing.

Operator competency will be assessed annually by two methods.

a. Successful performance of quality control (Quantimetrix Dropper Plus Level 1 and Level 2)
b. One of the following:
° Testing an unknown specimen
° Having the supervisor or qualified delegate periodically observe routine work
° Written test
Test Order

A physician’s order, standard protocol, or order by other health professionals authorized to request
laboratory tests is required for urine dipstick testing.

Reagents and Storage

The Siemens Urine Dipstick bottles and Urine Controls are to be dated when initially opened.

The “Opened Date” and “New Expiration Date” are to be recorded on the Quantimetrix Dropper Plus Urine Control
bottles when stored at room temperature.

Do not use the Urine Dipsticks and Urine Controls after the expiration date.

1. Multistix® 10SG urine dipsticks are stable until the manufacturer’s expiration date
printed on the bottle when stored properly.
2. Urine dipsticks are stored in the original, tightly sealed bottle at room temperature

(15-30°C or 59-86°F).

3 Do not store dipsticks in direct sunlight. Protect dipsticks from heat sources and light exposure.

4. The Quantimetrix Dropper Plus Urine Controls are stable for one month at room temperature
(18-25°C or 64-77°F). Do not store above 30°C (86°F).

5. The Quantimetrix Dropper Plus Urine Controls can also be stored at 2-8°C (35-46°F) in a temperature

monitored refrigerator. When stored refrigerated, the Urine Controls are stable until the expiration date
stated on the label. Do not freeze.

Quality Control Label

A JHMI Quality Control label should be affixed to the bottle of urine dipsticks when it is first opened. Record the
open date at the top of the QC label in the space below “Date Opened”.
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Quality Control Frequency

Weekly on_each opened bottle of urine dipsticks.
Each time a new bottle of urine dipsticks is opened.

Quality Control

Record the lot number and expiration dates of the urine dipsticks and controls on the Urine Dipstick QC log
sheet, along with the date, time and operator initials.

Ensure that the control solutions are at room temperature before use.

Test the control solutions (Level 1 and Level 2) by squeezing the control bottle and drawing the control
solution across all of the reagent pads, thoroughly saturating each pad. Do not aspirate excess control back
into the bottle. Drain excess from dipstick. Time appropriately.

Record control results on the Urine Dipstick QC Log. Record results in the units specified on the urine
dipstick bottle.

Note any QC failures and corrective action taken on the Urine Dipstick QC Log.

If both levels of controls are within the acceptable ranges, record the date and operator initials on the JHMI
QC label affixed to the reagent strip bottle. This bottle may be used for one week for patient testing.

Quality Control — Results Documentation Summary

Record date, time, operator initials and lot numbers of dipsticks and controls on log sheet.

Record the Quality Control results in the units specified on the bottle of urine dipsticks.

Do not use + or — for results (example: Record blood as 3+ not +++, NEG/negative, POS/positive)
Place a v mark in the QC Pass/Fail Column to note whether QC passed or failed.

Document any QC failures and corrective actions on the Urine Dipstick QC log sheet

Quality Control Failures and Corrective Actions

If one or more of the urine control solutions fail to give expected results:

akrwdE

Check to make sure that the control solutions and urine dipsticks have not expired.

Repeat test.

If the repeat test fails, open a new set of urine controls and repeat.

If this test fails using the new controls, open a new bottle of urine dipsticks and repeat.

If the repeat test fails using the newly opened bottle of dipsticks and controls, STOP PATIENT
TESTING AND REPORTING OF PATIENT RESULTS until the quality control issues are
resolved and the expected results are obtained and recorded.

Document all steps taken in the Comment Section of the Urine Dipstick QC Log sheet.
Contact the POCT Program Office for assistance.
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Specimen Collection

Use at least 2 unique patient identifiers (neither to be the patient’s room number) to verify a
patient’s identity when collecting samples for testing.

Label the urine container (not the lid) with the patient identifiers.

Samples must be fresh (not refrigerated) and tested promptly within 1 hour of collection.
Gloves must be worn during sample collection and testing (Standard Precautions).

Patient Testing

Check the JHMI QC label on the bottle of urine dipsticks or the Urine Dipstick QC log sheet to make sure
that quality control has been performed for the week. If not, stop and perform QC before doing any
patient tests.

Remove a test strip from the bottle of urine dipsticks. Recap the bottle before proceeding.

Gently swirl the urine container in order to thoroughly mix the urine.

Immerse the pads on the dipstick in the urine sample and remove immediately.

While removing the strip from the urine container, wipe the edge of the dipstick on the container

rim to remove excess urine.

Hold the dipstick level to avoid mixing reagents from adjacent pads.

Hold the dipstick near the color chart on the bottle of dipsticks and read in the order and at the time
intervals specified in the attached Interpretation Chart. The glucose pad is nearest the hand-

held end of the dipstick. Color changes that occur after the correct reading time are erroneous.
Record the patient’s results, along with the date, time and operator initials on the chart, EPR or

flow sheet.

When documenting the results in the patient’s chart, place a check mark (V) or “QC okay” next to the
results to indicate that Quality control has successfully been run within one week.

Results should be noted as Point-of-Care Testing results in order to distinguish them from

laboratory results.

Dispose of urine samples in toilet when testing is finished.

Discard used test strips in a JHMI approved biohazard container

Patient Result Reporting

Record all urine dipstick test results, including negative results, with the date, time, operator
initials and care actions in the patient chart.

Record the patient results in the reporting units specified on the bottle of urine dipsticks.

Do not use (+) or (=) signs to report positive and negative results. Record negative results as
“Neg” or “Negative” and positive results as “Pos” or “Positive”.

Record a “+++” result as 3+, a “++” result as 2+, etc.

Place a check mark (\) or “QC okay” next to the patient results to indicate that external Quality
Control had been successfully run within the previous week on the bottle of dipsticks used.
Note the results as Point-of-Care results to differentiate results from central laboratory results.
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Abnormal Results

1. Abnormal results are defined as:
a. Any value greater than negative/normal for glucose, bilirubin, ketones, protein,
urobilinogen, blood, nitrite or leukocytes.
b. Both the normal and abnormal urinary pH range is 5-8.5.
C. Random urines may vary in specific gravity from 1.001-1.035.
2. Questionable urine dipstick results, problems with the testing procedure or results that do not

match the clinical condition should be reported to the physician/provider to determine if additional
follow-up is needed, i.e. repeat the point-of-care test, send a sample to the core laboratory etc.

3. In the event of abnormal or questionable urine dipstick results, document in the patient’s record
that the physician/provider has been notified.

Critical Action Value

1. Ketones: Large amount (80-160 mg/dL)
2. Notify the patient’s physician/provider to determine if additional follow-up is needed.
3. Document in the patient’s record that the physician/provider was notified and that a

read-back of the Critical Action Value occurred and was verified.
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INTERPRETATION CHART FOR URINE DIPSTICK RESULTS:

Results are read and recorded as follows:

Test Read at Test Interpretation
Glucose 30 seconds Negative, 1/10 (tr) g/dL, Y g/dL, %2 g/dL, 1 g/dL, 2 or more g/dL
OR

Negative, 100 mg/dL, 250 mg/dL, 500 mg/dL, 1000 mg/dL,
2000 or more mg/dL

Bilirubin 30 seconds Negative, Small, Moderate, Large
OR
Negative, 1+, 2+, 3+

Ketone 40 seconds Negative, Trace, Small, Moderate, Large
OR
Negative, 5mg/dL, 15 mg/dL, 40 mg/dL, 80 mg/dL, 100 mg/dL

Specific Gravity 45 seconds 1.000 - 1.030
* For increased specific gravity accuracy, 0.005 is added
to readings from urines with pH equal to or greater
than 6.5.

Blood 60 seconds Negative, Trace, Small, Moderate, Large
OR
Negative, Trace, 1%, 2", 3*

pH 60 seconds 5.0, 6.0, 6.5, 7.0, 7.5, 8.0, 85

Protein 60 seconds Negative, Trace, 30 mg/dL, 100 mg/dL, 300 mg/dL,
over 2000 mg/dL
OR

Negative, Trace, 17, 2%, 3%, 4"

Urobilinogen 60 seconds 0.2 mg/dL, 1 mg/dL, 2mg/dL, 4 mg/dL, 8mg/dL
Nitrite 60 seconds Negative, Positive
Leukocytes 2 minutes Negative, Trace, Small, Moderate, Large

OR

Negative, Trace, 1+, 2+, 3+
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Limitations and Interferences

1. Substances that cause abnormal urine color, such as visible levels of blood and bilirubin and drugs
containing dyes (ex. Pyridium), nitrofurantoin (ex. Macrodantin), or riboflavin may affect the
readability of the reagent pad areas on the strip. The color development on the reagent pads may
be masked or a color reaction produced that could be interpreted as a false positive. These specimens
should be sent to the main laboratory for testing.

2. The limitations and interferences for each analyte are as follows:
Test Limitations and Interferences

Glucose Test is specific for glucose.
Ketone bodies reduce the sensitivity of the test
Moderately high ketones (40 mg/dL) may cause false negative results for specimens
containing small amounts of glucose (75-125 mg/dL). This combination of ketones and low glucose
levels is metabolically improbable in screening.

Bilirubin Test is specific for bilirubin.
Indican (indoxyl sulfate) can produce a yellow-orange to red color that may interfere with the
interpretation of a negative or positive reading.
Metabolites of Lodine (etodolac) may cause false positive or atypical results.
Atypical colors (unlike the color blocks on the color chart) may indicate that bilirubin-derived bile
pigments are present and may be masking the bilirubin reaction. These colors indicate bile pigment
abnormalities and the urine should be tested further.

Ketones In ketoacidosis, starvation, or with other abnormalities of carbohydrate or lipid
metabolism, ketones may appear in urine at levels of 10 mg/dL or higher before
serum ketones are elevated.
False Trace results may occur with highly pigmented urine specimens.
False Trace results may occur with urine 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 For increased accuracy, 0.005 is added to readings from urines with pH > 6.5.
The Siemen’s SG test is dependent on ions in urine and results may differ from those obtained with
other specific gravity methods when certain nonionic urine constituents, such as glucose, are present.
Highly buffered alkaline urines may cause low readings.
Presence of moderate quantities of protein (100-750 mg/dL) may cause elevated readings.
Blood Test is equally sensitive to myoglobin as to hemoglobin.
Capoten (captopril) may reduce the reactivity of the test.
False positive results may be the result of:
a. Oxidizing contaminants (ex. Hypochlorite)
b. Microbial peroxidase associated with urinary tract infections.
pH Bacterial growth by certain organisms in a urine specimen may cause a marked alkaline shift

(pH > 8.0), usually because of urea conversion to ammonia.

Protein Contamination of urine with skin cleansers containing chlorhexidine may affect protein results.
Test is not specific for a particular protein- proteins other than albumin can cause a positive reaction.
Test is less sensitive to mucoproteins and globulins which are generally detected at levels of
60 mg/dL or higher.
Visibly bloody urines may cause falsely elevated results.

Urobilinogen The test pad may react with interfering substances known to react 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 (72°-79° F).
The test is not a reliable method for the detection of porphobilinogen.
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Limitations and Interferences (continued):

Test

Limitations and Interferences

Nitrite

Test is specific for nitrite.

Nitrite concentration during infection increases with the length of time the urine is retained in the
bladder prior to collection.

Pink spots or pink edges should not be interpreted as a positive result.

False negative results may occur with:

a. Shortened bladder incubation of the urine

b.  Absence of dietary nitrate.

c.  Presence of nonreductive pathological microbes.

Leukocytes

A strip result of Small or greater is a useful indicator of infection.

Trace results observed repeatedly may be clinically significant.

Elevated glucose concentrations (> 3 g/dL) may cause decreased test results.

The presence of cephalexin (Keflex), cephalothin (Keflin), or high concentrations of oxalic acid may
cause decreased test results.

Tetracycline may cause decreased reactivity, and high levels of the drug may cause a false negative
reaction.

Positive results may occasionally be due to contamination of the specimen by vaginal discharge.
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