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Project Number 06

Audit on the monitoring of serum Lithium concentrations in a general practice setting, March 2001-October 2001:

Practice list size: 8,500

Reasons for choosing this audit project:

Lithium is a well established drug indicated for the treatment and prophylaxis of mania, bipolar disorder and recurrent depression. Its’ therapeutic benefits were established as far back as 1949(1). The potential for toxicity was also noted around about this time(2).Despite this however it remains a commonly prescribed drug, currently being used by 25 people in our practice, out of a total practice list of 8,500.

The main areas of concern regarding toxicity relate to the potential for causing hypothyroidism(3), thought to be in direct proportion to serum Lithium levels(4) , and a combination of impaired glomerular filtration rate and renal concentrating ability leading to polyuria and polydypsia(5). More recent research however suggests that renal tubular function is influenced more by age,episodes of Lithium intoxication,pre-existing renal disease and dosing schedule than it is by duration of Lithium therapy(6).The effects in overdose are mainly neuro and cardiotoxic in nature.

Unfortunately Lithium has a narrow therapeutic window in which to operate (0.4-1.0 mmol/lit)(7) and so appropriate dosing and careful monitoring of serum levels are recommended in order to ensure that toxic side effects are not developing. For this reason it is recommended that TFT’s and serum creatinine levels be checked at regular intervals(3)(8).On initial commencement of Lithium therapy serum Lithium levels should be checked at weekly intervals until serum concentrations are stabilised(7). Thereafter this should be done at 3 monthly intervals. Not only should this limit the dangers of toxicity but limit the psychosocial morbidity that may result from low serum concentrations and consequent drug efficacy(9). 

In the past general practices have fared poorly with regard to monitoring of serum Lithium levels compared to hospital or other outpatient settings(10). We set out to audit our own degree of supervision for patients on Lithium, there being no formal protocol in place at the time of audit inception.

Criteria for audit project:
The criteria that we chose are :

1) Serum Lithium levels be checked every 3 months, 12 hours after previous dose, as recommended by the British National Formulary.

2) Serum creatinine levels be checked every 3 months. Although research consensus seems to suggest that creatinine levels be checked every 6-12 months(8) the local laboratory automatically tests serum creatinine levels whenever a serum Lithium level is requested. An estimation of serum creatinine is particularly important whenever there is an unexplained rise in serum Lithium levels(11).

3) Thyroid Function Tests (TFTs) be conducted every 6 months. The prevalence of hypothyroidism in patients on Lithium has been variously estimated at between 5% and 20%(12).Those at highest risk were women in the first two years of therapy, especially if Lithium was started over the age of 40 years(12). The relative risk of hyperthyroidism is also increased by threefold whilst on Lithium
(13). Due to the above recommendations have been made that TFTs
be performed every 6 months(3).

4) Serum Lithium levels should be in the therapeutic range 0.4 to 1.0 mmol/lit, as recommended in the B.N.F. This was taken as the last result recorded irrespective of when this was.


Standards set for each criterion:

1) 95% of patients in the practice should have their Lithium level checked every 3 months. The research literature is mostly concerned with the serum monitoring of those who actually attended for blood tests as opposed to those who were eligible and requested to do so. Therefore, after consultation with practice partners, standards were set that were deemed achievable and realistic after taking into consideration resources available, the degree of patient contact and attendance established and relative simplicity of tests being monitored. There being a reliable and efficient phlebotomy service within the practice, regular contact with patients on Lithium and good laboratory support services, it was decided that 95% as a standard was realistic and achievable.

2) As serum creatinine levels are checked automatically with serum Lithium an identical standard of 95% was chosen.

3) Thyroid Function Tests (TFTs) can be checked at every second appointment where Lithium and creatinine are checked and so it was again agreed by consensus that 95% was a realistic standard.

4) 95% of patients should have serum Lithium levels in the range 0.4-1.0 mmol/lit. This is a more stringent standard than has previously been achieved in other general practice settings, 13% of patients having levels > 1.0 mmol/lit(10), and also that achieved in psychiatric out patient settings, 6% of patients having levels >1.0 mmol/lit(10). It is also important to consider that patients who may have sub-therapeutic Lithium levels but are nonetheless well controlled in terms of symptomology. In this situation it would be wise to let clinical judgment decide whether or not to alter the Lithium dose.







       Preparation and planning

The initial step prior to starting the audit was to confirm whether or not this was an area of clinical care needing audited and improved upon. After discussion with the partners it was agreed that this was indeed an area needing looked at.

The next step was to perform a literature search of the British Medical Journal and Medline in order to find relevant papers relating to lithium monitoring that would guide me in the process of formulating criteria and standards.

Then, with assistance from the Practice Manager we carried out a search using GPASS in order to identify all the patients in the practice who were currently being prescribed Lithium. By prior agreement and according to best prescribing practice all prescriptions are written according to their proprietary names. The various brand names used in the search were:

· Camcolit

· Liskonum

· Priadel

· Li-Liquid

· Litarex

A further search using the generic names lithium carbonate and citrate was made to ensure no patients were missed who were being prescribed generically.

Once all the patients were identified case notes were collected by the Practice staff and examined by myself for Data Collection 1.

Data collection 1 :

21 patients were identified in the first data collection. Patient’s notes were searched in order to find the relevant blood results. Three patients had their blood tests performed out with the practice at the local day hospital. However since the practice is responsible for prescribing lithium it was felt appropriate that we should have knowledge of these blood results in the patient record. Therefore if no results were seen in the notes these were counted as not fulfilling the criteria. 

1) Those patients who had Lithium levels monitored within the last 3 months: 12/21= 57% (standard = 95%)

2) Those patients with serum creatinine levels checked within the last 3 months: 12/21= 57% (standard = 95%)

3) Those patients with TFTs checked within the last 6 months: 9/21= 43% (standard = 95%)

4) Those patients with therapeutic Lithium levels: 19/21= 90% (standard = 95%)

Changes being implemented
The simplest way of implementing change would be to write to all patients concerned advising them that their lithium levels needed to be checked and for them to make an appointment at the surgery to do so. Whilst this would no doubt be effective in the short term it would have little long term benefit. In order to change both patient attitudes and behaviour with regard to blood monitoring, and also to improve clinical care, a more systematic approach was felt to be required. Therefore the idea of establishing a lithium clinic was conceived. Not only would this better serve the clinical and administrative requirements of the practice but might in the future also act as a prototype for extending blood monitoring services to include anticoagulation, ACE inhibitors, disease modifying drugs in RA, etc.

A meeting then took place between the practice nurse, the practice manager, a representative of the principals, and the IT consultant from the LHCC and myself. A care management program from GPASS was adapted so that all clinics could be run on an electronic basis. No additional resources were required as phlebotomy services are already provided by the practice nurse in the treatment room, the hope being that these could be organized in a more efficient way. This would essentially be a nurse led service.

The next question then was when should these clinics take place? It was agreed that logistically it would be difficult to see so many patients at one time whilst still offering availability for other practice nurse services. Therefore the patients were divided into groups of three, with each group, containing about 6 patients, forming a clinic. The patients were given set times for their clinic appointment but if they stated that they couldn’t attend an appointment for their own particular day then they were encouraged to attend the following week with the next group of six patients.

Clinic times were set for the afternoon in the belief based on experience that this would improve compliance. Patients were asked if they could take their lithium late in the evening prior to the clinic appointment at 2pm the following day. This would leave a period of about 16 hours between dose and blood test, 4 hours longer than that recommended in the BNF. However after consultation with the local biochemistry laboratory we were informed that this would have no effect on the validity of results as steady state for lithium is reached after 12 hours post dose.

When the patient attends the clinic the relevant blood samples are taken by the nurse and the patient’s details entered onto the computer. Once the results are returned from the lab the nurse checks them and again enters the results onto the electronic care management program. Any results that are out with laboratory determined normal are forwarded to the patient’s usual GP for follow up. A record of previous results will be of benefit in looking at trends in the biochemistry and thyroid status.

Patients were informed of the above changes to the service by letter, three weeks prior to the clinics commencing.

The consultant caring for the patients attending the local day hospital and monitoring lithium levels as part of the service offered was asked to send a copy of all relevant results to the practice so that these could be filed in the patients notes and made available for clinical and audit purposes.

Data collection 2:

The second data collection was performed as previously. In the 6 months since the first data collection a further 3 patients within the practice were commenced on lithium and a further 1 patient already on lithium joined the practice. All these additions were eligible for audit inclusion. This gave a new total of 25 patients.

1) Those patients who had lithium levels monitored within the last 3 months: 22/25 = 88% (standard
 = 95%)
 

(Data collection 1 = 57%)

2) Those patients who had creatinine levels checked within the last 3 months: 22/25 = 88% (standard = 95%)

(Data collection 1 = 57%)

3) Those patients who had TFTs checked within the last 6 months: 18/25 =72% (standard = 95%)

(Data collection 1 = 43%)

4) Those patients who had lithium levels within the correct therapeutic range: 22/25 = 88% (standard = 95%)

(Data collection 1 = 90%)

Conclusion:

This was a valuable audit to perform as it illustrated well not only the process of audit but also gave the practice the chance to appraise and improve upon the current clinical management of patients being prescribed lithium.

It demonstrated the value of involving the various members of the primary health care team (PHCT) in not only assisting in data collection but also in developing the autonomy to implement and administer what will hopefully be long term change.

The implementation of the lithium clinic has already, after a brief period of existence, improved our monitoring and seems to be popular with patients. Although the standard of 95% was not achieved on the second data collection this should not be regarded as a failure but should raise the question of whether or not the standard is appropriate and achievable. To set a lower standard that could be more easily achieved might be tempting and convenient but are we then guilty of not maximizing our resource potential? Given the significant improvements towards the standards already made at this early stage in the implementation of the clinic the feeling within the practice is that the original standards are still very much achievable.

 Issues such as suitability of clinic times for patients, staff resources and follow up of blood results will have to continually evaluated and the system adapted if necessary in order to achieve these standards. Persistent non-compliance with therapeutic drug monitoring is another area of debate and decisions will have to be made on an individual patient basis, looking at the implications of prescribing to those who continually fail to attend. 

As these areas are addressed and improvements are contributed by the whole of the PHCT the goal of consolidating the system and setting up a process of rolling audit will be attainable. Once at that stage we can then look further to extending the system to other areas of therapeutic blood monitoring.
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