SURVEY OF AVAILABILITY OF TOXICOLOGICAL ANALYSES IN CLINICAL BIOCHEMISTRY LABORATORIES IN SCOTLAND.





Introduction



Laboratory analyses are an important part of the management of patients with potentially serious poisoning. The National Poisons Information Service (NPIS) provides advice to medical staff who are managing poisoned patients. This advice may include recommendations for particular analytes to be measured. There is anecdotal evidence that there may be a mismatch between the advice given by the NPIS and the ability of clinical biochemistry departments to provide these tests, particularly out of hours.

This survey was performed to investigate the availability of toxicological investigations from clinical biochemistry departments. It was also of interest to attempt to establish numbers of requests for the analytes of interest, particularly those requested infrequently. The questionnaire also asked for information on the units used to report drugs and toxicological investigations as this is another area of concern to the NPIS.

Coincidentally, at the same time as this survey was being done, a joint working party was set up nationally between the ACB and the NPIS to consider the range of assays which should be available for the management of poisoned patients and to define, where possible, the circumstances under which each of these should be used. The working party has produced a joint position paper with recommended turnaround times for a number of analyses. The information derived from this survey has been assessed against these guidelines.





Methods



Following discussions with Dr N Bateman at the Scottish Poisons Information Service, a questionnaire was designed to elicit information about the availability of the most frequently requested toxicological investigations. Ethylene glycol and methanol were also included, since these analyses can pose particular difficulties especially since the introduction of the new antidote, fomepizole. Laboratories were also asked to provide the numbers of requests each year for the analytes included, and also the units which are used to report them.

The questionnaire also asked for the numbers of requests/year of a number of substances where measurement is less critical in the management of poisoned patients, or where the measurements are only required infrequently. It was hoped that this would allow a good estimate of demand to be made.

The questionnaire is attached to this report.



Results



17 laboratories ( approximately 70% return rate) responded to the questionnaire.

Table 1 shows the summarised results of the survey for carboxyhaemoglobin, digoxin, ethanol, ethylene glycol, iron, lithium, methanol, paracetamol, qualitative urine paraquat, salicylate and theophylline. Unfortunately, very few laboratories record out-of-hours numbers separately so the numbers given are mainly total workload. Most laboratories are able to provide these tests (apart from ethylene glycol and methanol) on a 24h basis or have access to the tests in another local laboratory. One laboratory did not provide explicit information about these tests but as it is a major centre it is likely that the tests will be available. The sixteen laboratories which did reply all offer digoxin, iron, lithium, paracetamol, salicylate and theophylline on a 24h basis either on site or locally. In some laboratories the need for analysis must be discussed with the Senior On-Call. The turnaround time for these analyses is between 30 minutes and 2 hours. Fifteen laboratories offer ethanol on a 24 hour basis and one offers it only during working hours. Fifteen laboratories offer carboxyhaemoglobin on a 24h basis; the two which did not reply are likely to offer it.

Sixteen out of seventeen laboratories offer qualitative urine paraquat on a 24 hour basis but one laboratory said only if an appropriate member of staff was available. One laboratory did not offer qualitative urine paraquat at all. It should be noted that the numbers of requests for this test are extremely small.

Only four laboratories offer ethylene glycol and methanol and generally these are only available after discussion. In two cases it was explicitly stated that the tests could only be done out of hours if appropriate staff were available. Again it should be noted that the numbers of requests for both analytes were very small with the maximum number requested in one year being 12. It was not clear how many of these requests occurred out of hours. The turnaround time for these analytes within the laboratory was between 1 and 3 hours.



Infrequently requested analyses.



The results of the second part of the survey are shown in Table 2. The analytes included anti-convulsant drugs. Most laboratories do not keep separate numbers of overdoses so the numbers given are estimates or guesses only. As expected the numbers of requests for these analytes were very small with many laboratories commenting that they had never seen requests for some of the analytes.



Assessment of the current availability of toxicological analyses against the NPIS/ACB guidelines.



The NPIS/ACB joint position paper lists specific assays which should be available on a 24h basis in all hospitals which admit patients with acute poisoning. These are carboxyhaemoglobin, digoxin, ethanol, iron, lithium, methaemoglobin, paracetamol, qualitative urine paraquat, salicylate and theophylline. Apart from methaemoglobin (see below), most laboratories which replied are able to meet these recommendations either on site or through a local laboratory, with turnaround times that are within the stated guidelines. The only information asked for in the survey regarding methaemoglobin was the numbers of analyses requested in the last year, which were very small. It is likely that most laboratories would be able to meet the recommendations for measurement.

The joint position paper also makes recommendations regarding requirement for measurement and turnaround time for a number of specialist assays. The analytes which were covered in this survey are acetylcholinesterase, carbamazepine, ethylene glycol, methanol, quantitative blood paraquat, phenobarbital and phenytoin. 

Most laboratories offer therapeutic drug monitoring during working hours and it is reasonable to assume that they would be able to provide a service out of hours if required, although this was not specifically asked about in the survey. This would meet the required turnaround time of between 2 to 4 hours.

Only four laboratories are able to offer ethylene glycol and methanol either within or outwith working hours. The turnaround times stated were between 1 and 3 hours which would meet the recommendations of the joint position paper. The laboratories offering these tests provide good geographical cover of Scotland. However because of the requirement to transport specimens turnaround times might exceed those recommended.

Laboratories reported only very few if any requests for acetylcholinesterase and it is unlikely that any laboratories would be able to meet the required turnaround time of 4h (6h for red cell cholinesterase) for urgent analysis.

Quantitative blood paraquat is not required as an out-of-hours investigation and it is likely that this analysis could be made available by a laboratory performing the test. Again, information about which laboratories offer this test was not asked for explicitly in the survey.



Units of measurement



Not all laboratories which responded provided the information requested. The results are shown in Tables 1 and 2. All laboratories which responded use umol/L to report iron, theophylline, phenytoin, phenobarbitone, valproate and carbamazepine. Similarly all laboratories which responded use mmol/L to report lithium. For the other analytes a variety of units were used. 



Discussion



This survey has produced useful information about the availability of toxicological investigations in Scottish laboratories. The majority of laboratories are able to provide the turnaround time required for those assays which the NPIS/ACB joint position paper considers should be available on a 24h basis. However most laboratories are not able to meet the turnaround times required for some specialist or infrequently requested tests. It is apparent that the main problem in providing these analyses is the very small number of requests which each laboratory receives in one year. It is always very difficult to keep assays going for tests which are only requested very infrequently and this is compounded in this case by the need to have these tests available out-of-hours. The tests which are likely to pose problems are ethylene glycol and methanol. The results of the survey suggest that the laboratories which provide ethylene glycol and methanol do provide good geographical cover of the country. The NPIS/ACB position paper states that it is the responsibility of a laboratory to have arrangements in place which will allow easy access to specialist assays including out-of-hours. This may have considerable cost implications particularly if specimens have to be transported over significant distances. There may also be cost implications in providing these tests out-of-hours if specialist staff have to be brought in.

It is also unlikely that cholinesterase would be available within the turnaround times proposed. However the numbers of requests for this analyte are so small that it is unlikely to be a problem in practice.

The survey has also produced information on the units which laboratories use to report toxicological analyses. Although all the laboratories which responded use molar units to report anti-convulsant drugs, iron and lithium, a variety of units were used to report other analytes. The NPIS/ACB joint position paper states that the mass unit is preferred but suggests that laboratories which report in molar units should also provide the result in mass units.

Recent experience with a survey on the units used to report paracetamol analyses suggests that it may be difficult to achieve uniformity of units within laboratories.

The results of this survey were presented to a meeting of members of the ACB Scottish Region. A review of the NPIS/ACB joint position paper was also presented. There was a useful discussion at this meeting but no definite way forward was agreed.

Acknowledgements.



I am very grateful to the members of the West of Scotland Audit Group for helpful discussions during this project. I am also grateful to Dr N Bateman for help in designing the questionnaire. I would like to thank my colleagues in the Scottish laboratories for taking the time to fill in the questionnaire.

�Table 1



Summary of first sheet of poisons questionnaire





I7 replies were received.



Very few laboratories record out-of hours numbers separately so numbers given are mainly total workload.



��Availability����Analyte�No of requests/yr

Range

(on call)�24h on site�24h discussion on-site�24h discussion local�Time to result�Working hours on site�Working hours

locally�Not available at anytime�Units

�Comments��CarboxyHb�10-7846�15�������10 responded     %���Digoxin�488-4003�8�7�1�30min-2h����11 responded   2  ug/L

                         9 nmol/L���Ethanol�75-2697�12�2�1�30min-1h�1���9 responded   6  mmol/L

                       2  mg/100mL

                       1  mg/dL�1 lab does osmolality��Ethylene glycol�6 labs  0

3 labs  1

1 lab  <5

1 lab    2

1 lab    10

1 lab    3

1 lab    11

3 labs  no 

          info��4

Only if staff available and pressed hard�3�1-3h��3�7 

Most suggested alternative lab to contact�4 responded    2 g/L

                       2 mmol/L�3 suggest osmolality��Iron�20-8595

(3-12)�12�3�1�45min-2h����11 responded   11 umol/L����

Analyte�Numbers

Range

(on call)�24h�24h discussion on-site�24h discussion local�Time to result�Working hours on site�Working hours

locally�Not available at anytime�Units

�Comments��Iron binding�29-8595

(0-12)�4�3��1-2h�6�1�1�9 responded      5  g/L

                         4  umol/L�Transferrin

TIBC

Of 3 offering 24h service 1 does transferrin, 1 does TIBC and 2 didn’t specify��Lithium�768-2300

(12-50)�9�5�2�30min-2h����10 responded    10  mmol/L���Methanol�5 labs  0

5 labs  1

1 lab    3

1 lab    10

1 lab    12

1 lab    <5

3 labs   no

          info� �4 

Only if staff available and pressed hard�3�1-3h��3�6

Most suggested alternative lab to contact�4 responded    3 mmol/L

 1 g/L�2 labs suggest osmolality��Paracetamol�393-2406�16�������10 responded  8  mmol/L

                       1   ug/mL

                       1    mg/L�1/17 sends to another lab in trust

��Urine paraquat�0-4�7�7�2*�30min-2h���1��* 1 lab only done if staff available��Salicylate�385-1359�16�������10 responded  7  mmol/L

                       2  mg/L

                       1  mg/100mL�1/17 sends to another lab in trust��Theophylline�101-748

�9�6�1�30min-2h����11 responded   11  umol/L���



�Table 2



Summary of second sheet of poisons questionnaire



14 laboratories replied

Most laboratories do not keep separate numbers of overdoses. Numbers given are estimates/guesses only.



Analyte�No of requests�Units�Comment���Working hours�Out of hours����Quantitative blood paraquat�9 labs   0

3 labs  1

1 lab     not available

2 labs   virtually zero�11 labs  0�1 lab responded   mg/L�1 lab commented last request over 1 yr ago

1 lab commented never done to my knowledge��Sodium thiosulphate�11 labs  0

1 lab      not available

2 labs    virtually zero�11 labs  0��2 labs commented not available

2 labs commented never requested to their knowledge��Sodium nitrite�11 labs  0

1 lab     not available

2 labs   virtually zero�11 labs  0��2 labs commented not available

2 labs commented never requested to their knowledge��Phenytoin�2 labs     2

2 labs    10

1 lab      5

2 labs     virtually zero 

Others not able to estimate overdoses�1 lab    2

1 lab    5

�9 labs responded  umol/L�3 labs commented available at all times��Phenobarbitone�5 labs   0

1 lab    1

1 lab    5

2 labs   virtually zero

Others not possible to estimate overdoses��6 labs responded  umol/L����

Analyte�No of samples�Units�Comment���Working hours�Out of hours����Valproate�3 labs  0

1 lab   2

1 lab  3

1 lab  5

1 lab  10

2 labs  virtually zero

Others not possible to estimate overdoses�5 labs   0

2 labs  4

1 labs   2�7 labs responded  umol/L�3 labs commented available at all times��Carbamazepine�1 lab   0

2 labs  2

1 lab   5

2 labs  10

2 labs  virtually zero 

Others not possible to estimate overdoses�2 labs  0

3 labs  2

1 labs  5

1 labs  12�9 labs responded  umol/L�3 labs commented available at all times��Isopropanol�10 labs  0

1 lab     <5

2 labs    virtually zero�10 labs   0

Others no comment��2 labs commented not available

1 lab commented can be done as part of alcohols

1 lab commented never requested in 20 years��Cholinesterase�8 labs   0

1 lab   15

1 lab   2

2 labs  virtually zero�7 labs   0

Others no comment��1 lab commented not available

Lab with 2 commented not acute requests��MetHb�1 lab  12

1 lab  1

7 labs  0

2 labs  virtually zero

Others did not estimate numbers�1 lab   2

1lab   1

7 labs  0

Others no comment�4 labs responded   %�2 labs commented available at all times��

�QUESTIONNAIRE ON AVAILABILITY OF MEASUREMENTS OF POISONOUS SUBSTANCES 



Questionnaire 1

Analyte�No of requests/yr�Availability

�If not provided do you know who could do it for you.�Units�Comment����24hr on site�*24hr following discussion�During normal working hours�Not available at any time��������On site�Locally�On-site�Locally������Paracetamol

������������Salicylate

������������Ethanol

������������Methanol

������������Ethylene glycol

������������Digoxin

������������Theophylline

������������Iron

������������TIBC/ Transferrin

������������Lithium

������������Qualitative urine paraquat������������CarboxyHb

������������*For analytes which are available only after discussion with a senior member of the department please give the likely speed of availability following discussion.

�Questionnaire 2



For the following analytes please provide the number of requests received per year. If possible please provide a breakdown of those received within and out-of normal working hours.



Analyte�No of requests

�Units�Comment���Normal working hours�Out-of hours����Quantitative blood paraquat

������Sodium thiosulphate

������Sodium nitrite

������Phenytoin+

������Phenobarbitone+

������Valproate+

������Carbamazepine+

������Isopropanol

������Cholinesterase*

��                          ����MetHb

������

+please do not include requests for therapeutic drug measurements - the question relates only to requests where an overdose has been taken or is suspected. If overdoses are not counted separately in your workload statistics please estimate the number of overdoses.

* please do not include requests for suxamethonium sensitivity - the question relates to possible organophosphate poisoning.


