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STANDARD OPERATING POLICY FOR THE DETECTION OF URINE HUMAN CHORIONIC GONADOTROPHIN (hCG).

This policy is to be read in conjunction with the Trusts “Point of care” formerly Near Patient Testing Policy.

BEFORE TESTING, THE PROCEDURE AND INDICATION FOR TESTING MUST BE EXPLAINED TO THE PATIENT AND INFORMED CONSENT OBTAINED.

1. Introduction.

HCG is a glycoprotein hormone produced by the trophoblastic cells in the early developing placenta. In NORMAL pregnancy, hCG is present at low levels as early as 6 days following conception with concentrations doubling every 32-48 hours. For some women the hCG concentration reaches 25 IU/L as early as 2-3 days before the expected period and by the first day of a missed period, hCG levels often exceed 100 IU/L.

After a normal delivery, spontaneous abortion or termination of pregnancy the hCG concentration falls to undetectable levels within 2 to 6 weeks. HCG may be present in the urine of non-pregnant women or men and indicative of germ cell tumours.

The Status hCG test is a meter read cartridge for identifying hCG in Urine and gives a positive result at an hCG level of 25 IU/L or above. It should be noted that a positive result is indicative of pregnancy but does not prove it, all factors should be considered such as clinical and menstrual history together with a clinical examination. However a negative result excludes pregnancy.

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

2. Principles of the test.

The Status hCG test is a chromatographic immunoassay (CIA). Once urine is introduced to the cartridge via the supplied pipette it reacts with colloidal gold particles, which are coated with anti-beta hCG monoclonal antibodies. The mixture then moves along the membrane by capillary action, when the mixture reaches the test region of the cartridge it will pass through another antibody, which has been coated within the membrane. A positive sample will cause a reaction, which produces a red line within the test area. The control area is coated with another antibody, which confirms that enough sample has been added to the cartridge for a reaction to occur. Without a positive reaction in the control area and reference region the sample will be rejected as this would indicate insufficient sample or that the capillary flow within the cartridge was incorrect.

3. Indications for use.

The test should only be taken as part of the clinical diagnosis to confirm or exclude pregnancy.

· A full history should be taken including menstrual history and contraceptive history.

· A clinical examination and pelvic examination should be performed.

4. Specific indications.

· To exclude suspected pregnancy prior to avoidable contra-indicated drugs and other avoidable procedures e.g. x-ray, DXT, radiotherapy or chemotherapy.
· To confirm the presence of hCG in cases of suspected ectopic pregnancy. In cases of positive urine hCG and a negative USS, a serum hCG (quantitative) should be requested and a sample sent to the laboratory.

· To exclude suspected pregnancy prior to non-urgent gynaecological intervention such as TAH, BSO, Hysteroscopy, Endometrial Pipelle Sampling, Hysterosalpingogram, Laparoscopy and Dye Test and Sterilisation.

· Prior to the administration of emergency contraception or other hormonal substances where early pregnancy is suspected.

· To exclude suspected pregnancy prior to non-urgent surgical/operative/anaesthetic procedures where it is contraindicated in early pregnancy.

5. Precautions.

· As with all laboratory tests, diagnostic or therapeutic decisions must not be based on any single result or method. Conditions other than normal pregnancy may be associated with detectable levels of hCG. Pregnancy MUST NOT be diagnosed on the basis of a positive urine hCG screen alone.

· If the urine sample is too dilute it may not contain measurable amount of hCG even if other factors indicate possible pregnancy. In this situation a serum hCG should be sent to the laboratory for quantification or preferably the patient is retested using a first morning urine.

· Patients on antibody therapies may obtain invalid results due to the presence of interfering antibodies in the medications.

· The presence of heterophile antibodies or non-specific protein binding may cause false positive results, therefore if the clinical information is inconsistent with the positive screen it should be verified by the testing of a serum hCG sample analysed by the laboratory.

6. Sample requirements.

· The preferred sample for optimal detection of early pregnancy is a first morning specimen, since it generally contains the highest concentration of hCG. However, other urine specimens are acceptable.

· The urine sample should be collected into a clean glass, plastic or wax-coated container without preservative. Urine with excessive bacterial contamination should not be used to assess urine hCG.

· False positive results may be gained with heavily blood stained urines. If the urine is blood stained, do not mix the sample and allow the blood to settle out. If the urine above the red cells is not blood stained after this time then it can be used for hCG analysis. However positive results should be confirmed with serum hCG or USS.

7.  Quality control.

The pathology department will distribute external quality control (EQC) samples on a monthly basis. This sample should be rotated through all trained staff routinely using the pregnancy screening test. All trained staff should participate in this process.

Each hCG cartridge has built in control to ensure that enough sample has been introduced together with the cartridge working correctly. If the cartridge is rejected by the analyser it should be rejected and a fresh cartridge used for retesting.

IT IS IMPORTANT THAT NO ATTEMPT IS MADE TO MANUALLY READ CARTRIDGES AS THEY HAVE NOT BEEN VALIDATED FOR THIS USE.

8. HCG Test cartridges.

These are supplied by the Pharmacy department. A register should be kept of the cartridges used by the ward/department. This should contain details of the lot number and expiry date for each box of cartridges.

The kits can be stored either in the refrigerator or at room temperature, 2o – 30oC for the duration of the shelf life. Ensure that cartridges are not placed in direct sunlight. Do not use the test kit beyond the expiration date.

9. Procedure.

	Action

1.Explain the procedure to the patient.

2. Ask the patient to supply a urine specimen, which should be 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.

Action

4. Label the specimen pot/ bedpan

5. Wash hands and put on gloves

6. Check the sample for colour and  

    clarity.

7. Take the sample to the testing area.

8. Check the expiry date on the hCG 

    cartridges and ensure the cartridge  

    pouch 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 the test table insert is placed so that the cassette holder is facing upwards.

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

12. Touch the ‘new patient’ screen button

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

14. Remove the cassette from the pouch and place it on the test table of the analyser.

15. When the ‘test type’ screen appears touch the ‘Clinitest hCG’ button.

16. Using the plastic pipette packaged with the test cartridge draw the patient urine sample to the line marked on the pipette (approx 0.2ml)

17. BEFORE introducing the sample to the cassette touch ‘Start’ on the front screen.

Action

18. You now have 8 seconds to apply the sample. Place the pipette containing the urine over the well of the cassette and add the entire contents of the pipette to the cassette. Do not push or pull the test table.

19. The test table will automatically be pulled into the analyser.

20. When the analysis is complete the results screen will be displayed and the analyser will also provide a printout.

21. Discard the cassette.

22. Record the result into the patient’s notes or onto the patient chart.


	Rationale

To inform the patient and gain consent

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

To maintain patients privacy.

Rationale

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

To maintain universal precautions

Blood staining or a cloudy appearance may result in a false result being gained. Also very dilute samples may result in a dilution of the level of hCG and a false negative result.

Testing should be done using the status analyser within a controlled environment suitable for urine testing.

Prevent the use of expired cartridges and possible erroneous results.

Ensure the analyser is ready for use.

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

Preparing the cassette and analyser for testing.

Allows for results to be identified once printed and if sample requires recalling from database

Prepares for sample testing

Specifies the type of test to be carried out

Ensures that the cassette is neither over or under filled resulting in a test failure and possible instrument urine contamination

Ensures that the test is correctly timed and ensures internal cassette checks are confirmed before a result is produced.

Rationale

Patient results are gained.

Following Trust infection control policy

Thermal printer paper will fade and should not be kept as a permanant record


Follow up.

If test results are inconsistent with the expected clinical findings:

Check expiry date of strips, if expired use fresh pack and retest urine.

· If strips within date obtain a fresh urine specimen and retest. (Note. very dilute urine samples may give false negative results).

· If the hCG level is between 6-24U/L (just below guaranteed detection limits) it is possible to get positive results with one strip and negative with another. These very low levels may indicate an early pregnancy or spontaneous early abortion (occurs in approximately 33% of conceptions) see Hazard Warning

· Check meter performance against known positive and negative control materials (obtainable from Clinical Chemistry).

All positive urine results must be confirmed with serum hCG in suspected ectopic pregnancy or when a positive test was not expected. N.B. a positive urine result is not diagnostic of pregnancy and if there is any doubt the patient should not be informed that she is pregnant.

Reporting results.

· Record the patient’s details as appropriate in the hCG urine testing register.  

· Remove the printed report and secure in the Health care records with the client’s name written on the printed report. This should be supplemented by a hand-written record of the results in the patients notes as the printed report is light sensitive and the printing may disappear within a few years or sooner if prolonged exposure to bright light. The printout cannot therefore be kept as a permanent record
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HAZARD WARNING NOTICE
INTERPRETATION OF POSITIVE 'PREGNANCY' TESTS

The Trust has recently changed to a meter read Cassette method (Bayer hCG) for near patient pregnancy testing. Following this change there has been a number of so-called 'false positives' (i.e. positive pregnancy screen result in a patient who was subsequently found not to be pregnant). 

The aim of the screening test is to exclude patients who are pregnant and with the Bayer hCG test a negative result should exclude pregnancy. 

Users of point of care testing (POCT) pregnancy tests should note that the urine hCG test is intended as a screen for pregnancy and not for definitive diagnosis. As such, all positive results should ideally be repeated in 2-3 days to confirm the findings. The test should also be interpreted with the full clinical picture in mind and in the presence of a supporting menstrual history.

REASONS FOR "FALSE POSITIVE" PREGNANCY TESTS

Clinical

Typically, the embryo implants itself into the endometrial lining at the end of the third week after conception. At this time serum and urine hCG levels double every 2 days, by the end of the fourth week the serum and urine hCG levels are well above the detection limits of the Bayer hCG sticks (25 IU/L). However 31% of all conceptions spontaneously abort within the first few weeks of gestation, and more than 2/3 of these early spontaneous abortions fail to produce any clinical signs or symptoms. After the embryo aborts the hCG levels decline relatively slowly and urine and serum hCG levels may indicate possible pregnancy.

Bayer hCG Cartridges are designed to always give a negative result when the hCG level is below 5 IU/L. However due to the biological nature of the antibodies in the cartridges it is impossible to make a cartridge that is negative at all levels below 25 and always positive at levels above 25. Therefore it may be possible to obtain both positive and negative results from different sticks in the same batch when the hCG is in the range 5-25 IU/L.

Interference from Blood in urine

Heavily blood stained urines may give rise to false positive results, and a clearly visible pink band on the stick itself, which may visually mimic the band normally associated with increased levels of hCG. If the urine is heavily blood stained, transfer to white topped universal container and allow time for blood to settle to bottom of collection container. If after this time the top layer of urine is no longer blood stained it can be used for hCG analysis. However all positive tests MUST be checked by performing blood hCG levels and or USS.

SUMMARY

· The POCT pregnancy test is a sensitive screen for urine hCG and a negative result can be used to exclude pregnancy.

· A positive result may be due to pregnancy (true positive) or in a small number of cases due to other factors (false positive)

· All urines with an unexpected positive pregnancy screen result should be confirmed by blood hCG levels and or USS.

· All positive screen results should be ideally repeated in 2-3 days to confirm the findings. The test should also be interpreted with the full clinical picture in mind and in the presence of a supporting menstrual history.

Tim Hogan 

Clinical Biochemistry Department
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