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Aim

To establish whether patients on metformin have their serum creatinine levels checked yearly and whether the level is within the normal range.

Method 

A search of patients prescribed metformin in the previous four months was performed on a practice computer (i.e. prescribed metformin between the dates of 10/9/05 – 10/1/06). This identified 242 patients. Each patient’s file was then accessed to identify the result of their last serum creatinine test, and the date it was performed. 

Background

When a patient is first diagnosed with type 2 diabetes mellitus they are initially advised regarding dietary and lifestyle changes. However if this is insufficient alone, oral hypoglycaemic drugs are initiated. There are two main classes used, Sulphonylureas and Biguanides. Metformin is a Biguanide and acts by decreasing gluconeogenesis and increasing the peripheral utilisation of glucose. Due to the nature of its actions it is only effective if some of the patient’s pancreatic islet cells are still functioning. This is the drug of choice in patients who are overweight because it has a lower incidence of weight gain. Other beneficial effects of the medication include a lower plasma-insulin concentration and hypoglycaemia rarely occurs. Side effects of the medication are mostly gastro-intestinal and usually subside such as anorexia, nausea, vomiting, diarrhoea, abdominal pain and a metallic taste. The most important contraindication contained in the British National Formulary is renal impairment, as this may provoke lactic acidosis and as such should be discontinued in any patients exhibiting signs of even mild renal impairment.  

Reference: 1

The NICE guidelines on the management of type 2 diabetes – renal disease, prevention and early management state the importance of checking a patient’s serum creatinine at least annually. Additionally those patients with a higher risk urine albumin excretion should be referred for a nephrologists opinion if their serum creatinine rises above 150 (mol/l.

Reference: 2

Many studies have been undertaken concerning the advantages and disadvantages of metformin. The UK prospective diabetes study found that the use of metformin in obese patients reduced the risk of cardiovascular events when compared to those treated with diet alone3. This is the only oral hypoglycaemic that has been proved to reduce the risk of cardiovascular events and as such is considered as the treatment of choice in overweight type 2 diabetic patients. The risk of lactic acidosis resulting from the use of metformin is somewhat debated. Many studies and reviews are concluding that treatment with metformin is not associated with an increased risk of lactic acidosis including a Cochrane systematic review by Salpeter et al. Taking these findings into account a BMJ editorial by Jones et al released the following guidelines.

Suggested revised contraindications and guidelines for withdrawing metformin:

· Stop if serum concentration of creatinine is higher than 150(mol/l

· Withdraw during periods of suspected tissue hypoxia (eg. MI, sepsis)

· Withdraw for three days after contast medium containing iodine has been given, and start treatment with metformin only after renal function has been checked

· Withdraw two days before general anaesthesia and reinstate when renal function is stable.

Reference: 4

Results 
The raw data is contained in Appendix 1. 

The search revealed 242 patients prescribed metformin during the period of 10/9/05 – 10/1/05.

When the data was analysed one-week later 3 patients records could not be accessed and had presumably left the practice, so 239 subjects were included in the audit.

The first main objective was to establish whether the patients had had their serum creatinine levels tested in the previous 12 months. Out of 239 patients only 5 (2%) had not had their serum creatinine tested in the last 12 months.
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However 3 of the patients were not diabetic and taking metformin due to their polycystic ovary syndrome, 1 was exempt from diabetic monitoring and the other was a new diagnosis, and we can assume that the blood results were being processed. This essentially gives a 100% figure for meeting the diabetic annual serum creatinine blood tests.

The second main objective was to assess whether any of the patients serum creatinine levels were too high. I decided to base my cut off point in line with the bmj editorial discussed previously so any results above 150(mol/l were considered significant. Of the 239 patients 3 were above this level. The distribution of blood results is illustrated below.
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Conclusion   

In conclusion the results show that diabetic patients are being closely monitored with regard to their kidney function. Despite the literature debating the risks associated with the use of metformin it is still important to keep monitoring the patient’s kidney function until a point is reached that it is widely accepted that there is little risk associated with the use of this particular medication. 97.9% of patients on metformin had their serum creatinine levels checked within the previous 12 months. In fact only 5 patients had not received their annual check, however reasons for this were explained above. Taking this into consideration the number of patients receiving their annual serum creatinine check could be assumed to be 100%. 

The patient’s serum creatinine levels were mostly below the cut off value of 150(mol/l, apart from 3 patients. At that point the guidelines referred to previously suggest that metformin should be stopped. 

The results are very positive and can be attributed to a number of factors including the diabetic annual checks which are very thorough and also the awareness of patients with diabetes of the need for regular check ups to ensure their condition can be managed optimally with the least number of complications.

Evaluation  

The data collection method was thorough, and despite it being retrospective due to the widespread use of computers within general practice I feel it was an accurate method to collect the data. The data was then input into a spreadsheet to allow further analysis to be carried out. The raw data is contained within appendix 1. The content of the audit was specific to diabetic patients on metformin and the complications associated with its use. Within this area I feel the data collected and subsequent analysis was complete, however it paves the way for audits within the remit of diabetes. Further areas could include examples such as the diabetic check, or HbA1c results the list is endless. 
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