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Introduction 
 
Medication errors, particularly those relating to prescribing or insufficient medication 
monitoring, are often associated with considerable risk of patient harm, including hospital 
admissions.1 The highest rates of medication errors tend to be found in patients taking 
multiple medications and also in relation to certain drugs that are frequently associated 
with preventable morbidity e.g. anticoagulants, NSAIDs and diuretics.2-7 Researchers at 
The University of Nottingham conducted a large study of over 4000 patients admitted to a 
local hospital and found that 6.5% of these admissions were related to medication 
problems, and two-thirds of these were judged to be preventable.8 These findings echoed 
those of other national and international studies,1 and so the research team set about 
finding ways of identifying patients at-risk before they came to harm. They achieved this by 
developing a set of computerised queries which could be run on GP clinical systems to 
identify at-risk patients who were being prescribed drugs that are commonly and 
consistently associated with medication errors. These included the prescription of non-
selective non-steroidal anti-inflammatory drugs (NSAIDs) and β blockers, and the 
monitoring of angiotensin-converting-enzyme (ACE) inhibitor or loop diuretics, 
methotrexate, lithium, warfarin, and amiodarone. These drugs were chosen on the basis of 
medicines management difficulties that are important in overall burden and severity of 
iatrogenic harm in primary care.1, 8-9 
 
The computerised queries developed by the research team were used to identify at-risk 
patients in the PINCER Trial, a robust cluster randomised controlled trial to test whether a 
large complex pharmacist-led IT-based intervention compared with simple feedback could 
reduce medication error rates within the primary care setting. In this study, 72 GP 
practices were randomised to receive either the PINCER intervention or simple feedback. 
Those allocated to receive simple feedback were provided with computerised feedback on 
patients identified to be at risk from medication errors along with brief written information 
on the importance of each type of error. GP practices allocated to the PINCER intervention 
were also provided with computerised feedback on patients identified to be at risk from 
medication errors. In addition, they met with a pharmacist to discuss the problems 
identified from the computerised feedback and to agree on an action plan. The pharmacist 
then spent up to three days per week for the next 12 weeks working in the practice to 
resolve the problems identified and improve medicine management systems to avoid 
future errors using the principles of educational outreach and root cause analysis to bring 
about change. The types of activities undertaken by the pharmacists included inviting 
patients into the surgery for a prescription review or blood test with the aim of correcting 
the errors that had been identified. 
 
The results of the trial, published in the Lancet in February 2012,10 showed that the 
PINCER intervention is an effective method for reducing a range of clinically important and 
commonly made medication errors in primary care. At six months’ follow-up, the general 
practices receiving computerised feedback and pharmacist support had significantly fewer 
prescribing errors than the general practices that received computerised feedback alone.  
For this reason, there is much interest in rolling out the approach taken in the PINCER 
Trial to general practices in the UK. Not only might this approach help prevent 
unnecessary harm to patients, but it may also reduce the costs associated with dealing 
with prescribing errors, which sometimes require hospital admission.  
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As a first step towards this potential rollout, the research team have collaborated with 
PRIMIS to update the computerised queries used in the PINCER Trial and to make them 
available to UK general practices through the PRIMIS Query Library.    
 
References 
 
1. Howard RL, Avery AJ, Slavenburg S, Royal S, Pipe G, Lucassen P, Pirmohamed M. 

Which drugs cause preventable admissions to hospital? A systematic review. British 
Journal of Clinical Pharmacology 2007; 63: 136-147. 

2. Pirmohamed M, James S, Meakin S, Green C, Scott AK, Walley TJ, et al. Adverse drug 
reactions as cause of admission to hospital: prospective analysis of 18 820 patients. 
British Medical Journal 2004; 329: 15-19. 

3. Gandhi TK, Weingart SN, Borus J, Seger AC, Peterson J, Burdick E, et al. Adverse drug 
events in ambulatory care. New England Journal of Medicine 2003; 348: 1556-1564. 

4. Schneeweiss S, Hasford J, Göttler M, Hoffmann A, Riethling AK, Avorn J. Admissions 
caused by adverse drug events to internal medicine and emergency departments in 
hospitals: a longitudinal population-based study. European Journal of Clinical 
Pharmacology 2002; 58: 285-291. 

5. Schneeweiss S, Göttler M, Hasford J, Swoboda W, Hippius M, Hoffmann A, et al. First 
results from an intensified monitoring system to estimate drug related hospital 
admissions. British Journal of Clinical Pharmacology 2001; 52: 196. 

6. Gurwitz JH, Field TS, Harrold LR, Rothschild J, Debellis K, Seger AC, et al. Incidence 
and preventability of adverse drug events among older persons in the ambulatory 
setting. Journal of the American Medical Association 2003; 289: 1107-1116. 

7. Kroenke K. Polypharmacy. Causes, consequences, and cure. American Journal of 
Medicine 1985; 79: 149-152. 

8. Howard RL, Avery AJ, Howard PD, Partridge M. Investigation into the reasons for 
preventable drug related admissions to a medical admissions unit: observational study. 
Quality & Safety in Health Care 2003; 12: 280–285. 

9. Chen YF, Avery AJ, Neil KE, Johnson C, Dewey ME, Stockley IH. Incidence and 
possible causes of prescribing potentially hazardous/contraindicated drug 
combinations in general practice. Drug Safety 2005; 28: 67–80. 

10. Avery AJ, Rodgers S, Cantrill JA, Armstrong S, Cresswell K, Eden M, et al. A 
pharmacist-led information technology intervention for medication errors (PINCER): a 
multicentre, cluster randomised, controlled trial and cost-effectiveness analysis. The 
Lancet 2012; 379: 1310-1319. 



PRIMIS: PINCER Query Library Evidence-Based Summaries 

PINCER_Evidence_V1.0   Page 6 of 60    February 2013 

Aim of the PINCER Query Library/Reports 
 
The aim of the PINCER Query Library is to identify at-risk patients in general practices 
who are being prescribed drugs that are commonly and consistently associated with 
medication errors so that corrective action can be taken to reduce the risk of occurrence 
of these errors. Further details of patients identified by the query library are provided in 
Box 1.   
 

 
 
For each of the queries in the PINCER Query Library, the supporting evidence base has 
been provided based upon rapid electronic searches of the literature and respected 
reference sources such as the British National Formulary, Martindale and Stockley’s 
Interactions. The queries have also been shown to the team responsible for developing the 
content of the British National Formulary and they have provided additional background 
evidence. 
 
 
 
 
 

Box 1: PINCER Query Library 
 
Query 1: Patients with a history of peptic ulcer who have been prescribed a non‐selective 
non‐steroidal anti‐inflammatory drug (NSAID) without co‐prescription of a proton‐pump 
inhibitor (PPI) 
 
Query 2: Patients with a history of asthma who have been prescribed a β blocker 

 
Query 3: Patients aged 75 years and older who have been prescribed an angiotensin 
converting enzyme (ACE) inhibitor or a loop diuretic long‐term who have not had a 
computer‐recorded check of their renal function and electrolytes in the previous 15 
months 
 
Query 4: Women with a past medical history of venous or arterial thrombosis who have 
been prescribed the combined hormonal contraceptives (CHC) 
 
Query 5: Patients receiving methotrexate for at least three months who have not had a 
recorded full blood count (FBC) or liver function test (LFT) within the previous three 
months 
 
Query 6: Patients receiving warfarin for at least three months who have not had a 
recorded check of their international normalised ratio (INR) within the previous 12 weeks 
 
Query 7: Patients receiving lithium for at least three months who have not had a 
recorded check of their lithium concentrations in the previous three months 
 
Query 8: Patients receiving amiodarone for at least six months who have not had a 
thyroid function test (TFT) within the previous six months 
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The evidence base aims to address the following questions: 
 

• What is the risk to patients? 
• What evidence is there that this pattern of prescribing is harmful? 
• What evidence is there that correcting this pattern of prescribing leads to reduction in 

patient harm? 
• Are there any situations where this pattern of prescribing may be considered 

appropriate? 
  
It should be noted that: 
 

• For all of the queries the risk to patients has been identified  
• For most of the queries evidence has been found that the pattern of prescribing 

described by the query is harmful 
• In only a minority has direct evidence been found that correcting the pattern of 

prescribing leads to reduction in patient harm 
 
A reference list for each indicator has been provided. The British National Formulary, 
Martindale and Stockley’s Interactions were accessed through the Pharmaceutical Press 
website: www.medicinescomplete.com where further details of these publications can be 
found.  
 
Running the PINCER Library  
 
Running the PINCER Query Library may take quite a long time dependent on the number 
of prescriptions and the clinical information system being used. After running the queries, 
practices may prefer to focus on a single query at a time. Each query will provide a 
manageable and worthwhile series of audits examining prescribing and drug monitoring.  
 
Clinical audit notes 
 
It is recommended that the PINCER Query Library is run twice yearly as a minimum in 
order to reduce the frequency of these clinically important prescription and medication 
monitoring errors: 
 

• This is a retrospective clinical audit – looking back at clinical practice that’s already 
taken place 

• You can use the running of this audit, your reflections, and taking corrective action 
towards your CPD  

• Try to involve fellow GPs, other practice staff and your primary care pharmacist in the 
audit 

• Undertaking this clinical audit to identify patients at risk of medication error matches 
the following criteria: 
¾ it is of concern for patients and has the potential to improve patient outcomes 
¾ it is important and is of interest to you and your colleagues 
¾ it is of clinical concern and is practically viable 
¾ it is financially important 
¾ it is of local or national importance 
¾ there is new research evidence available on the topic 
¾ it is supported by good research  
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Recommended views in CHART 
 
The views in CHART provide a snapshot of the data recorded by the practice at the time 
the queries were run. Two views are available: the summary view and the datasheet view. 
The summary view gives a visual overview of the data within the query set and is useful for 
providing ‘at a glance’ numbers of patients identified as being at risk for each of the 
queries. 
 
The datasheet view will list the patient records summarised in the summary view that need 
to be checked to ascertain whether there is a valid reason for prescribing a particular drug 
or for the lack of blood-test monitoring of medicines in each instance and whether any 
corrective action is needed. When named queries are run, patient details including name, 
age, sex and address are provided. If required, patient name and address details can be 
pasted into a Microsoft Excel spread sheet to facilitate sending out letters to patients 
using the mail merge facility within Microsoft Office. 
 
It is useful to utilise the pre-loaded filters within the datasheet area that will allow you to 
access the relevant lists of patients quickly. There are pre-loaded filters available for all the 
query sets within this library. 
 
To access the pre-loaded filters for each query set within the library, navigate to the 
datasheet view, click on the ‘PRIMIS CHART’ menu located on the toolbar and select ‘Load 
Filter’ to activate the picking list box shown above.  Select the filter you require and click 
‘Load’.  Remember to remove any filters afterwards, by repeating the steps and selecting 
‘Clear Filter’. 
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Pre-loaded filter for Query 1: Patients with a past medical history of peptic ulcer who 
have been prescribed a non-selective NSAID without co-prescription of a PPI 
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Explanation of terminology used 
 
• Reference Date 

This is the Reference Date that you set in CHART 
 

• Latest NSAID Code 6M-0M 
This means the latest NSAID code in the time period six months prior to the Reference 
Date up to the Reference Date 
¾ Example – if you set the CHART Reference Date to 31/12/2011, then the latest 

NSAID code dated on or between 01/07/2011 and 31/12/2011 would be 
extracted 

 
• Latest Methotrexate Code 6M-3M 

This means the latest Methotrexate code in the time period six months prior to the 
Reference Date up to three months prior to the Reference Date 
¾ Example – if you set the CHART Reference Date to 31/12/2011, then the latest 

methotrexate code dated on or between 01/07/2011 and 30/09/2011 would be 
extracted 

 
• Earliest PU Code to 6M ago 

This means the earliest Peptic Ulcer code in the time period 01/01/1900 up to six 
months prior to the Reference Date 
¾ Example – if you set the CHART Reference Date to 31/12/2011, then the latest 

earliest peptic ulcer code dated on or between 01/01/1900 and 30/06/2011 
would be extracted 

 
Details of the data displayed in these different views are provided for each of the queries 
in the PINCER Query Library.    
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Query 1: Patients with a past medical history of peptic ulcer who have 
been prescribed a non-selective NSAID without co-prescription of a PPI 
 
What is the risk to patients? 
 
According to the BNF, the CSM has advised that non-selective NSAIDs are contra-
indicated in patients with previous or active peptic ulceration. Several case-control and 
cohort studies have found a significant association between prolonged used of NSAIDs 
and upper gastrointestinal ulceration and bleeding.1,2 A past history of peptic ulcer 
increases the risks of bleeding associated with NSAIDs by around three-fold. There is 
increased susceptibility of older patients to the side effects of NSAIDs owing to age 
related reduction in renal clearance. Many older patients thus excrete drugs slowly and are 
highly susceptible to the gastrointestinal side effects of NSAIDs through their inhibition of 
COX-1 enzymes in the gastrointestinal tract (BNF).   
 
What evidence is there that this pattern of prescribing is harmful? 
 
The BNF identifies gastrointestinal toxicity as one of the common side effects of long term 
use of NSAIDs. It warns that all NSAIDs are associated with serious gastrointestinal 
toxicity, the risk being highest in the elderly. Evidence on the relative safety of certain 
NSAIDs indicates differences in risk, with azapropazone (discontinued in the UK) being 
the highest risk and ibuprofen the lowest. Piroxicam, ketoprofen, indometacin, naproxen 
and diclofenac are associated with intermediate risk.  
 
Selective COX-2 inhibitor NSAIDs are associated with lower risk of serious upper GI side 
effects than non-selective NSAIDs. A cohort study of patients with the first hospitalisation 
for peptic ulcer perforation in Denmark found poorer morbidity and mortality among non-
selective NSAID users compared to those using selective NSAIDs prior to index 
admission1. Of the 2,061 patients hospitalised with peptic ulcer perforation, 38% were 
current NSAID users. The 30-day mortality was 25% overall, and 35% among current 
NSAID users. Compared with never-use, the adjusted 30-day mortality rate ratios (MRRs) 
were 1.8 (95% CI 1.4–2.3) for current use of NSAIDs alone and 1.6 (95% CI 1.2–2.2) for 
current use combined with other ulcer-associated drugs. The mortality increase associated 
with the use of COX-2 inhibitors was lower than that of traditional NSAIDs: adjusted MRR 
for users of COX-2 inhibitors alone and in combination, 2.0 (1.3–3.1) and 1.4 (0.8–2.5), 
and for users of traditional NSAIDs alone or in combination, 4.7 (3.3–5.3) and 5.6 (4.2–
6.3). 
 
What evidence is there that correcting this pattern of prescribing leads to reduction 
in patient harm? 
 
Four published head-to-head RCTs provide an answer to this question. The CLASS trial2 
randomized 7968 patients to three groups, celecoxib 400 mg BID, ibuprofen 800 mg TID 
and diclofenac, 75 mg BID; patients (69% female, mean age 60) with osteoarthritis 
(72.6%) and rheumatoid arthritis were treated for an average duration of 4.2 months. In 
the VIGOR trial3 rofecoxib 50 mg per day was compared to naproxen 500 mg BID in 8076 
patients (80% female, mean age 58) with rheumatoid arthritis over a median treatment 
period of nine months.  
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Two large short-term RCTs (28 days) compared meloxicam with other NSAIDs in 
osteoarthritis patients. MELISSA4 (9323 patients) compared meloxicam 7.5 mg daily with 
diclofenac SR 100 mg daily and SELECT5 (8656 patients) compared meloxicam 7.5 mg 
daily with piroxicam 20 mg daily.  
 
Interpretation of these trials is difficult as the doses were not equi-effective. However, all 
trials consistently demonstrated that complicated and symptomatic ulcers were less 
common in users of selective cox-2 inhibitors compared to users of non-selective NSAIDs. 
Also, total withdrawals due to adverse events were lower, 6.0%, with meloxicam than 
diclofenac, 8.0%, or piroxicam, 7.2%. In particular, rofecoxib (now withdrawn in the UK) 
significantly reduced complicated ulcers, although this benefit was outweighed by an 
increase in incidence of cardiovascular pathologies.  
 
Proton-pump inhibitors (PPIs) are generally considered to be the preferred choice for 
gastroprotection; they are effective and well tolerated. PPIs reduce the risk of endoscopic 
gastric ulcers by 63% and the risk of duodenal ulcers by 81%.3 Misoprostol at low dose is 
less effective than proton PPIs at reducing the incidence of endoscopically detected 
lesions, and has greater adverse effects.4 Misoprostol reduces the risk of endoscopic 
gastric ulcers by 75% and the risk of duodenal ulcers by 78% in people taking an 
NSAID.3,5  
 
Are there any situations where this pattern of prescribing may be considered 
appropriate?  
 
Given that the CSM contraindicates the use of non-selective NSAIDs in patients with a 
past history of peptic ulcer it could be argued that there are no situations in which the 
prescription of a non-selective NSAID would be considered appropriate. Nevertheless, in a 
younger patient with a past history of peptic ulcer, the co-prescription of a proton pump 
inhibitor or misoprostol may reduce the risks sufficiently to justify use of a non-selective 
NSAID if this is considered the best treatment for pain and/or inflammation.  
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Recommended views in CHART 
 
View 1: Summary view 
 
The red box at the top of the screen shows the number of patients with a past medical 
history of peptic ulcer who have been prescribed a non-selective NSAID without co-
prescription of a PPI.  
 

 
 
What to note about this practice: 
 
• There are three patients aged 18 years or over with a past medical history of peptic 

ulcer who have been prescribed a non-selective NSAID without co-prescription of a 
PPI 
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The rest of the information displayed in this view shows how this figure was derived: 
 
• A total of 339 patients aged 18 years or over were identified as having a peptic ulcer 

Read code that is dated over six months ago (defined as “a past medical history of 
peptic ulcer”) 

• Of these 339 patients with a past medical history of peptic ulcer, seven were 
prescribed an NSAID in the last six months and 332 were not 

• Of the seven patients that were prescribed an NSAID in the last six months, four were 
prescribed a PPI in the last six months  

• However, three patients were not prescribed a PPI in the last six months and therefore 
have been identified as being at risk (shown in the red box) 

• In percentage terms, this practice had three patients with a prescription of NSAID in 
the last six months out of a total of 256 patients (shown in blue font) with a past 
medical history of peptic ulcer and no prescription of PPI in the last six months 
(1.17%) 
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View 2: Datasheet view  
 
The datasheet view identifies those patients summarised in the summary view and will give 
you specific items such as dates and codes of peptic ulcer diagnosis and NSAID/PPI 
prescribing within the specified time frames namely:  
 
• Earliest and latest peptic ulcer codes and dates that are dated over six months ago 
• Latest NSAID codes and dates prescribed in the last six months  
• Latest PPI codes and dates prescribed in the last six months 
 

 

This view also has a number of other columns with the following headings: 
 
• Category: this summarises key findings for each patient in the datasheet  

• Denominator: this equals one when the denominator criteria are fulfilled i.e. patients 
with a past medical history of peptic ulcer without co-prescription of a PPI  

• Numerator: This equals one when the numerator criteria are fulfilled i.e. patients with a 
past medical history of peptic ulcer who have been prescribed an NSAID without co-
prescription of a PPI. Details for these patients are shown in red font and these are the 
patients who should be investigated first 
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What to note about this practice: 
 
From the data sheet view, it can be seen that one of the three patients identified as being 
at risk in this practice is a 39 year old male who was diagnosed with a peptic ulcer on 
9/08/2000 and issued an NSAID prescription on 10/09/12 with no co-prescription of a 
PPI. 
 
What to do next 
 
1. The first step is for the practice team to discuss the computer-generated feedback and 

decide on the corrective action to be taken in terms of: 
 

• the patients identified as being at risk 
• reducing the risk of future occurrence of this type of error 

 
2. For patients with a past history of peptic ulcer who are being prescribed a non-

selective NSAID, it is firstly necessary to check that the past history is correct. In those 
patients who do have a past history of peptic ulcer it may be necessary to invite 
patients into the surgery for a prescription review with a member of the general 
practice team or the primary care pharmacist, with the aim of correcting the medication 
error by, e.g.: 

 
• Stopping the NSAID 
• Adding a proton pump inhibitor (PPI) 
• Using a COX-2 inhibitor, while recognising concerns about these drugs in relation 

to cardiovascular risk 
 
3. In order to reduce the risk of future occurrence of this type of error, it may be 

necessary to make changes to systems within your practice by, e.g.: 
 

• Running searches to identify all patients with a history of peptic ulcer and ensuring 
that diagnosis of peptic ulcer is clearly visible on the electronic patient record 

• Adding a screen message advising avoid NSAIDs 
• Checking that information has been coded correctly on the clinical system and 

correcting any coding errors 
• Re-educating prescribers regarding correct treatment protocol  
• Ensuring that any functionality in the practice IT system is activated to provide 

appropriate warnings for all prescribers  
• Encouraging prescribers to take heed of contraindication messages on their 

computer systems 
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Query 2: Patients with a history of asthma who have been prescribed a β 
blocker 
 
What is the risk to patients? 
 
In susceptible patients β blockers can precipitate acute attacks of bronchospasm or 
worsen daily symptoms resulting in mortality or low grade morbidity respectively. The BNF 
advises that “β blockers should be avoided in patients with a history of asthma or 
bronchospasm; if there is no alternative, a cardioselective β blockers can be used with 
extreme caution under specialist supervision. Atenolol, bisoprolol, metoprolol, nebivolol, and 
(to a lesser extent) acebutolol, have less effect on the β2 (bronchial) receptors and are, 
therefore, relatively cardioselective, but they are not cardiospecific. They have a lesser 
effect on airways resistance but are not free of this side effect”.  The Committee on Safety 
of Medicines1 issued the following advice: “… β blockers, even those with apparent 
cardioselectivity, should not be used in patients with asthma or a history of obstructive 
airways disease, unless no alternative treatment is available. In such cases the risk of 
inducing bronchospasm should be appreciated and appropriate precautions taken.”  
 
 What evidence is there that this pattern of prescribing is harmful? 
 
β blockers vary in their affinity for β1- and β2-adrenoceptors, and are divided into two 
groups, cardioselective (affinity for β1), and non-cardioselective (affinity for β2).  The 
majority show little selectivity for one receptor over the other, except for bisoprolol (14-fold 
greater affinity for β1-adrenoceptors) and timolol, sotalol and propranolol (26-fold, 12-fold, 
and 8-fold greater affinity for β2-adrenoceptors, respectively). 
 
Table 1: Cardioselective and non-cardioselective betablockers  
 

 
Small-scale safety studies, detailed in Table 2, confirm that non-cardioselective β 
blockers do cause bronchoconstriction, which can be severe in some asthmatics.  A 
Cochrane review of short-term cardioselective β blocker use in reversible airways disease 
found a statistically significant 7.5% reduction in FEV1 with single-doses of β blockers, 
which was responsive to β2-agonist therapy (4.63% increase in FEV1).  However, they did 
not find a statistically significant increase in respiratory symptoms, compared to placebo.3 
There are also a small number of case reports of β blockers causing bronchoconstriction 
in patients with a past-history of asthma.4 

 
 
 
 
 

Cardioselective beta-blockers 
(relative selectivity for β1-adrenoceptors)2 

Non Cardioselective beta-blockers 

(relative selectivity for β2-adrenoceptors)2 
Acebutolol (2.4) Labetalol (2.5) 
Atenolol (4.7) Pindolol 

Bisoprolol (13.5) Propranolol (8.3) 
Celiprolol Sotalol (12.0) 

Metoprolol (2.3) Timolol (25.7) 
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Table 2: Summary of studies of the effects of non-cardioselective β blockers on airway 
function in asthmatics 

 
β blocker Effect on airways Type of study 

Carvedilol5 6/12 patients with asthma withdrew from therapy 
secondary to wheezing.   

Open-label study of 
carvedilol in patients with 
CHF and COPD or asthma 

Oxprenolol6 
Worsening of airways obstruction in 6/11 patients 
without airways disease, and 7/12 patients with 
bronchitic asthma. 

Double-blind controlled trial 
in COAD and non-COAD 
patients 

Pindolol7 Pindolol caused a significant total decrease in FEV1 

compared to placebo in > 50% of patients. 
Placebo controlled study in 
asthmatics 

Pindolol8 

No significant reduction in pulmonary function at 
rest or on exercise with Pindolol.  However, a trend 
towards a reduction in airway function was 
observed. 

Safety trial in mild to 
moderate, controlled 
asthmatics 

Propranolol9 
Worsening of pulmonary function following 
propranolol 40mg, lasting for over four hours 
compared to placebo (p<0.01) 

Randomised, double blind 
crossover, placebo 
controlled trial 

Sotalol10 Sotalol induced a significant reduction in FEV1. 

Placebo controlled, double 
blind, single-dose, 
crossover study in 
asthmatics 

Timolol11 

Asthmatic patients suffered bronchoconstriction 
following topical timolol eye drops, accompanied by 
a 32% reduction in FEV1.   
No change was seen in non-asthmatics. 

Double blind, randomised, 
cross over trial in mild 
asthmatics and non-
asthmatics 

Timolol 
Betaxolol12 

Significant reduction in FEV1 seen with timolol eye 
drops, but no change seen with betaxolol eye drops 

Double blind, randomised, 
cross over trial in patients 
with reactive airway 
disease 

Timolol 
Betaxolol13 

Significant reduction in FEV1 seen with timolol, and 
reduction in response to bronchodilator.  No change 
seen with betaxolol. 

Double blind cross over 
study in asthmatics  

 
Brooks et al.14 found that patients with asthma who are concurrently taking β blockers 
have higher hospitalisations and A&E visit rates compared to controls. 
 
What evidence is there that correcting this pattern of prescribing leads to reduction 
in patient harm? 
 
We found no studies evaluating the effects of stopping β blockers in patients with asthma.  

 
Are there any situations where this pattern of prescribing may be considered 
appropriate?  
 
Generally, the use of β blockers in asthmatics is contra-indicated, however, their use may 
be considered necessary in some circumstances. In the conclusion to Salpeter’s 
systematic review of cardioselective beta-blockers in patients with reactive airways 
disease the authors state: “cardioselective β blockers do not produce clinically significant 
adverse respiratory effects in patients with mild to moderate reactive airways disease. 
Given their demonstrated benefit in such conditions as heart failure, cardiac arrhythmia 
and hypertension, cardioselective β blockers should not be withheld from patients with 
mild-to-moderate reactive airways disease.”3  



PRIMIS: PINCER Query Library Evidence-Based Summaries 

PINCER_Evidence_V1.0   Page 19 of 60    February 2013 

References 
 
1. Committee on Safety of Medicines, Medicines control agency “Current problems in 

pharmacovigilance” March 2006;22 p2. 

2. Baker JG. The selectivity of β-adrenoceptor antagonists at the human β1, β2 and β3 
adrenoceptors. British Journal of Pharmacology 2005; 144: 317-322. 

3. Salpeter S et al.  Cardioselective β-blockers in patients with reactive airways disease: a meta-analysis. 
Annals of Internal Medicine 2002; 137: 715-725.  

4. Dart RA, et al. Treatment of systemic hypertension in patients with pulmonary disease: 
COPD and asthma. Chest 2003; 123: 222-43 

5. Kotylar E, et al.  Tolerability of Carvedilol in patients with heart failure and concomitant 
chronic obstructive pulmonary disease or asthma.  Journal of Heart & Lung 
Transplantation 2002; 21: 1290-5. 

6. Addis GJ, Thorp JM.  Effects of Oxprenolol on the airways on normal and bronchitic 
subjects.  European Journal of Clinical Pharmacology 1976; 9: 259-63. 

7. Sue DY, et al. Beta-adrenergic blockade with Pindolol (LB-46) in mild to moderate 
asthma.  Chest 1981; 80: 537-42. 

8. Giulekas D, et al.  Influence of Pindolol on asthmatics and effect of bronchodilators.  
Respiration 1986; 50: 158 - 66. 

9. Nordstrom LA, et al.  Effect of propranolol on respiratory function and exercise function 
in patients with chronic obstructive lung disease.  Chest 1975; 67: 287-92. 

10. Devereux G, et al.  Adverse effects of a single dose of (+)-sotalol in patients with mild 
stable asthma. British Journal of Clinical Pharmacology 1998; 46: 79-82. 

11. Bohm E, Fabel H.  Changes in lung function following administration of eye drops 
containing Timolol, metipranolol, Pindolol and pilocarpine in healthy probands and 
patients with mild bronchial asthma.  Klin Wochen 1987; 65: 920-4. 

12. Schoene RB, et al. Effects of topical betaxolol, timolol, and placebo on pulmonary 
function in asthmatic bronchitis. American  Journal of  Ophthalmology 1984; 97: 86-92. 

13. Dunn TL, et al. The effect of topical ophthalmic instillation of timolol and betaxolol on 
lung function in asthmatic subjects. American Review of Respiratory Disease 1986; 
133: 264-8. 

14. Brooks TWA, Creekmore FM, Young DC, et al. “Rates of Hospitalisation and 
emergency department visits in patients with asthma and chronic obstructive 
pulmonary disease taking β-blockers” Pharmacotherapy 2007; 27(5): 684-690. 

 
  



PRIMIS: PINCER Query Library Evidence-Based Summaries 

PINCER_Evidence_V1.0   Page 20 of 60    February 2013 

Recommended views in CHART 
 
View 1: Summary view 
 
The red box at the top of the screen shows the number of patients with a history of 
asthma who have been prescribed a β blocker. The pink box shows how many of these 
patients did not have asthma resolved at the time of running the query (CHART Reference 
Date).  
 
 

 
 
What to note about this practice: 
 
• There are 50 patients aged 18 years or over with a history of asthma who have been 

prescribed a β blocker. All 50 of these patients did not have asthma resolved at the 
CHART Reference Date. 
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The rest of the information displayed in this view shows how these figures were derived: 
 
• A total of 3,296 patients aged 18 years or over were identified as having an asthma 

Read code dated at least six months prior to running the query (defined as “a history of 
asthma”) 

• Of these 3,296 patients, 50 were prescribed a β blocker within the last six months and 
therefore have been identified as being at risk (shown in the red box) 

• In percentage terms, this practice had 50 patients who had a history of asthma and 
who had prescription of β blocker in the last six months out of a total of 3,296 patients 
with a history of asthma (1.52%) 

• Of the 50 patients prescribed a β blocker within the last six months, all 50 did not have 
asthma resolved at the date the query was run (shown in the pink box) 

• In percentage terms, this practice had 50 patients who had a history of asthma and 
who had prescription of β blocker in the last six months out of a total of 3,260 patients 
with history of asthma that was not resolved (1.53%) 
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View 2: Datasheet view  
 
The datasheet view identifies those patients summarised in the summary view and will give 
you specific items such as dates and codes of asthma diagnosis and β blocker prescribing 
within the specified time frames namely:  
 
• Earliest and latest asthma Read codes and dates that are dated over six months ago 
• Asthma currently resolved Read codes and dates 
• Latest β blocker codes and dates prescribed in the last six months  
 

 
 
This view also has a number of other columns with the following headings: 
 
• β blocker category: this specifies the presence or absence of β blocker prescribing  
• Asthma status at Chart Reference Date: this specifies whether asthma is resolved or 

not at the time of running the query 
• Denominator: this equals one when the denominator criteria are fulfilled i.e. patients 

with a history of asthma   
• Numerator: This equals one when the numerator criteria are fulfilled i.e. patients with a 

history of asthma who have been prescribed a β blocker. Details for these patients are 
shown in red font and these are the patients who should be investigated first 
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What to note about this practice: 
 
From the data sheet view, it can be seen that the following five patients have been 
prescribed a β blocker in the last six months and have therefore been identified as being 
at risk: 
 
• 64 year old male with earliest asthma diagnosis on 01/01/76 and latest asthma 

diagnosis on 26/10/98 
• 27 year old male with earliest asthma diagnosis on 01/01/89 and latest asthma 

diagnosis on 20/06/03 
• 74 year old female with earliest asthma diagnosis on 01/01/95 and latest asthma 

diagnosis on 03/07/03 
• 41 year old female with asthma diagnosis on 01/01/87  
• 88 year old female with asthma diagnosis on 01/01/80 
 
All five patients had unresolved asthma at the time of running the query. 
 
What to do next 
 
1. The first step is for the practice team to discuss the computer-generated feedback and 

decide on the corrective action to be taken in terms of: 
 
• the patients identified as being at risk 
• reducing the risk of future occurrence of this type of error 

 
2. For patients with asthma who were being prescribed a beta-blocker it may be 

necessary to invite patients into the surgery for a prescription review with a member of 
the general practice team or the primary care pharmacist, with the aim of correcting 
the medication error by, e.g.: 
 
• changing to an alternative preparation those patients taking beta-blocker eye drops 

for glaucoma  
• carefully considering the risks and benefits for those taking oral beta-blockers, and, 

where appropriate, slowly withdrawing the drug and replacing it with an alternative 
preparation 

 
3. In order to reduce the risk of future occurrence of this type of error, it may be 

necessary to make changes to systems within your practice by, e.g.: 
 
• Ensuring that diagnosis of asthma is clearly visible on the electronic patient record 
• Adding “asthma resolved” code if appropriate  
• Checking that information has been coded correctly on the clinical system and 

correcting any coding errors 
• Adding a screen message reminding to monitor asthma with beta-blocker 
• Re-educating prescribers regarding correct treatment protocol  
• Ensuring that any functionality in the practice IT system is activated to provide 

appropriate warnings for all prescribers  
• Encouraging prescribers to take heed of contraindication messages on their 

computer systems 
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Query 3: Patients aged 75 years and older who have been prescribed an 
ACE inhibitor or loop diuretic long-term who have not had a recorded 
check of their renal function and electrolytes in the previous 15 months 

 
1. ACE Inhibitors 
 
What is the risk to patients?  
 

Angiotensin Converting Enzyme (ACE) inhibitors are known to cause renal dysfunction 
and hyperkalaemia, to varying degrees.  However, monitoring urea and electrolytes may 
reduce the risk of severe morbidity or mortality due to renal dysfunction and hyperkalaemia 
with ACE inhibitors. 
 
What evidence is there that this pattern of prescribing is harmful? 
 
The BNF advises “that renal function and electrolytes should be checked before starting 
ACE inhibitors (or increasing the dose) and monitored during treatment; hyperkalaemia 
and other side-effects of ACE inhibitors are more common in those with impaired renal 
function and the dose may need to be reduced.”  ACE inhibitors occasionally cause 
impairment of renal function which may progress and become severe in other 
circumstances (at particular risk are the elderly). The proportion of patients who have 
suffered from renal dysfunction or hyperkalaemia during trials with ACE-Inhibitors is 
shown in Table 1.  In the first month of treatment, around 1% of patients experienced renal 
dysfunction or hyperkalaemia.  This proportion increased with the duration of treatment, 
with over 8% of patients experiencing renal dysfunction after four years of treatment.  
Hence, there is an on-going risk of developing renal dysfunction with continuing treatment, 
and renal function should be monitored at intervals. 
 
Table 1 shows that not all patients who experienced renal dysfunction or hyperkalaemia 
required cessation of their ACE inhibitor.  Some patients were controlled by dose 
reduction, or changes in other medication (e.g. cessation of drugs which can exacerbate 
renal dysfunction or hyperkalaemia).  The NICE guideline for the treatment of congestive 
heart failure advises that: 
 
• An increase in creatinine to 50% above baseline (or 200μmol/L) and a rise in 

potassium to ≤ 5.9mmol/L is acceptable.  

• If serum potassium rises to ≥ 6.0mmol/L or creatinine to >100% above baseline (or 
>350μmol/L) then the ACE inhibitor should be stopped, and specialist advice sought. 
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Table 1: Proportion of patients suffering from renal dysfunction and/or hyperkalaemia 
in studies of ACE inhibitors 

 

Drug Trial, 
Duration of study

Renal dysfunction and 
hyperkalaemia Hyperkalaemia 

 ACEI Placebo ACEI Placebo

Captopril ELITE, 48 weeks 0.8%dis  1.6%dis  

Enalapril SOLVD, 40 months   
1.2%*ob 
(0.7%)*

dis 

0.4%ob 
(0.1%)dis 

Lisinopril ATLAS, 4 weeks 1.4%dis    

Lisinopril <10mg daily ATLAS, 4 years 7.9%ob 

(2.3%)dis    

Lisinopril >30mg daily ATLAS, 4 years 8.4%ob 

(2.4%)dis    

Mixed Systematic review, 
average 35 months 5.2%*ob 3.6%*ob   

Mixed Systematic review, 
average 30 days 1.3%*ob 0.6%*ob   

* p<0.05 and/or significant difference between ACE inhibitor and placebo 
dis Treatment discontinued as a result of renal dysfunction and/or hyperkalaemia 
ob Observed cases of renal dysfunction and/or hyperkalaemia” (original Pincer Educational material) 

 
The NICE Chronic Heart Failure guidelines advise measuring serum urea, creatinine, 
electrolytes and eGFR at initiation of an ACE inhibitor and after each dose increment. The 
NICE Chronic Kidney Disease (CKD) guidelines3 advise to measure serum potassium 
concentrations and estimate the GFR before starting ACE inhibitor/ARB therapy. Repeat 
these measurements between one and two weeks after starting ACE inhibitor/ARB 
therapy and after each dose increase.   
 
CKS4 covers the monitoring requirements of ACEIs in two clinical scenarios: 
 
1. In CKD: measure serum creatinine and electrolytes, and estimated glomerular filtration 

rate (eGFR): Before starting therapy, one to two weeks after starting treatment, one to 
two weeks after subsequent dose increases. Once the target blood pressure has been 
achieved and is stable, it is usual to monitor: blood pressure every 3–6 months. 
Thereafter Urea and electrolytes should be monitored every 12 months (unless 
required more frequently because of impaired renal function). The references quoted 
for this advice on the CKS website include a report from the Joint Specialty Committee 
on Renal Medicine of the Royal College of Physicians and Renal Association5  

 
2. In Hypertension in people who do not have diabetes mellitus: measure renal 

function (serum creatinine and estimated glomerular filtration rate) and serum 
electrolytes before starting treatment. Check renal function and serum electrolytes one 
to two weeks after starting treatment and one to two weeks after each dose increase. 
Thereafter, check renal function and serum electrolytes annually. Check blood 
pressure four weeks after each dose titration.  
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For people who are at higher risk of hyperkalaemia or deteriorating renal function (for 
example those with peripheral vascular disease, diabetes mellitus, or pre-existing renal 
impairment or older people), consider checking renal function and serum electrolytes 
sooner (within 1 week). The references stated for this advice was a best practice 
review from 20066 and advice from the London and South East Medicines Information 
service.7 

 
What evidence is there that correcting this pattern of prescribing leads to reduction 
in patient harm? 
 
No evidence found for this, but the PINCER trial showed that monitoring of ACE inhibitors 
could be improved by a pharmacist led IT-based intervention.8 

 
Are there any situations where this pattern of prescribing may be considered 
appropriate?  
 
The advice is very clear that patients on ACE inhibitors should have their U+E checked at 
least annually.   
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2. Loop diuretics 
 
What is the risk to patients? 
 
Loop diuretics are known to cause a dose-related reduction in sodium and potassium, as 
well as causing renal dysfunction through dehydration.  Diuretics are the one of the top 
four drug groups associated with preventable hospital admissions.1 

 
What evidence is there that this pattern of prescribing is harmful? 
 
The BNF advises that electrolytes should be monitored during treatment with loop 
diuretics but does not give a frequency.  Side effects listed against loop diuretics include 
electrolyte disturbances such as hyponatraemia and hypokalaemia. 
 
CKS2 advises measure renal function and serum electrolytes before starting treatment. 
Check renal function and serum electrolytes one to two weeks after starting treatment and 
one to two weeks after each dose increase. Earlier monitoring (after 5–7 days) may be 
required for people with existing renal impairment or those taking a combination of a 
diuretic plus an angiotensin-converting enzyme inhibitor, an angiotensin-II receptor 
antagonist, or an aldosterone antagonist. For people receiving a combination of a loop 
diuretic and a thiazide: check renal function within five days of starting combination 
treatment and recheck every 5–14 days, depending on the person's stability. Monitor 
weight and hydration status - if diuresis is extensive, consider earlier testing of renal 
function. If the serum creatinine level increases by more than 20% of baseline or the 
estimated glomerular filtration rate decreases by more than 15% of baseline, re-measure 
renal function within two weeks. If the potassium level decreases to less than 3 mmol/L 
(or 4 mmol/L in high-risk people), review diuretic treatment. People at high risk of cardiac 
arrhythmias with even mild hypokalaemia include: those taking digoxin or drugs that 
prolong the QT interval (such as amiodarone) and those with paroxysmal arrhythmias, 
unstable angina, or chronic liver disease. If the potassium concentration decreases to less 
than 2.5 mmol/L (or 3.5 mmol/L in high-risk people), seek specialist advice urgently. Once 
treatment is stable, measure renal function and serum electrolytes at least once every 
six months. 3,4 

 
Creatinine and electrolytes should be checked one to two weeks after each dose 
increase/relevant drug addition in low-risk patients with heart failure and after 5-7 days in 
higher-risk patients (e.g. those receiving spironolactone, those with existing renal 
dysfunction, those receiving combination therapy).5  For maintenance in heart failure, 
creatinine and electrolytes should be checked in patients with heart failure during periods 
of inter-current illness and every 3-6 months in stable higher-risk patients and up to 
annually in stable lower-risk patients.5

 
NICE CG 108 (Chronic Heart Failure) recommends 

U+E’s are monitored at every clinical review.  Monitoring should occur at short intervals 
(days to two weeks) if the clinical condition or drug treatment has changed otherwise 
monitor at least six monthly.5   
 
What evidence is there that correcting this pattern of prescribing leads to reduction 
in patient harm? 
 
The PINCER trial showed that with a pharmacist intervention, practices using this indicator 
were better able to avoid problems with monitoring.6 
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Are there any situations where this pattern of prescribing may be considered 
appropriate?  
 
Patients who are on loop diuretics for heart failure should have urea and electrolytes 
monitored at least every six months as part of their clinical review.  For other older patients 
taking loop diuretics it is probably sensible to check urea-and electrolytes at least annually 
given the risks of dehydration and electrolyte disturbance.  
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Recommended views in CHART 
 
View 1: Summary view 
 
The red box at the top of the screen shows the number of patients aged 75 years and 
older who have been prescribed an ACE inhibitor and/or loop diuretic long-term who have 
not had a recorded check of their renal function and electrolytes in the previous 15 
months. 
 

 
 
What to note about this practice: 
 
There are ten patients aged 75 years and older who have been prescribed an ACE 
inhibitor or loop diuretic long-term who have not had a recorded check of their renal 
function and electrolytes in the previous 15 months. 
 
The rest of the information displayed in this view shows how this figure was derived: 
 
• A total of 1,771 patients aged 75 years or over were identified as being prescribed an 

ACE inhibitor (578), a loop diuretic (581) or both (612) dated over 15 months ago  
• Of these 1,771 patients, 387 had similar medication prescribed in the last six months 

(defined as “long-term”)  
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• Of these 387 patients that were prescribed an ACE inhibitor and/or a loop diuretic 
long-term, ten have not had a recorded check of their renal function and electrolytes in 
the previous 15 months (shown in the red box) 

• In percentage terms, this practice had ten patients without a recorded check of their 
renal function and electrolytes in the previous 15 months out of a total of 387 patients 
prescribed an ACE inhibitor and/or a loop diuretic long-term (2.58%)  

 
View 2: Datasheet view  
 
The datasheet view identifies those patients summarised in the summary view and will give 
you specific items such as dates and codes of ACE inhibitor/loop diuretic prescribing and 
medication monitoring within the specified time frames namely:  
 
• Earliest and latest ACE inhibitor/loop diuretic codes and dates that are dated over 15 

months ago 
• Earliest and latest ACE inhibitor/loop diuretic codes and dates that are dated in the 

last six months 
• Latest renal function Read code and date in the last 15 months  
• Latest electrolyte Read code and date in the last 15 months  
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This view also has a number of other columns with the following headings: 
 
• Number of tests completed: this equals 0 if there has been no recorded check of 

renal function or electrolytes in the last 15 months; equals one if there has been a 
recorded check of renal function OR electrolytes in the last 15 months; equals two if 
there has been a recorded check of renal function AND electrolytes in the last 15 
months 

• ACEI Category: this specifies those patients aged 75 years and older who: 
¾ have never been prescribed an ACE inhibitor (never had ACEI Rx) 
¾ have been prescribed an ACE inhibitor dated over 15 months ago but not in the 

last six months (only one ACEI Rx) 
¾ have been prescribed an ACE inhibitor long-term and have a recorded check of 

renal function AND electrolytes in the last 15 months (tested)  
¾ have been prescribed an ACE inhibitor long-term and do not have a recorded 

check of renal function AND electrolytes in the last 15 months (not tested)  

• Diuretic Category: this specifies those patients aged 75 years and older that: 
¾ have never been prescribed a loop diuretic (Never had Diuretic Rx) 
¾ have been prescribed a loop diuretic dated over 15 months ago but not in the last 

six months (only 1 Diuretic Rx) 
¾ have been prescribed a loop diuretic long-term and have a recorded check of renal 

function AND electrolytes in the last 15 months (tested)  
¾ have been prescribed a loop diuretic long-term and do not have a recorded check 

of renal function AND electrolytes in the last 15 months (not tested) 

• Denominator: this equals one when the denominator criteria are fulfilled i.e. patients 
aged 75 years and older prescribed an ACE inhibitor and/or a loop diuretic long-term 

• Numerator: This equals one when the numerator criteria are fulfilled i.e. patients aged 
75 years and older who have been prescribed an ACE inhibitor or loop diuretic long-
term who have not had a recorded check of their renal function and electrolytes in the 
previous 15 months. Details for these patients are shown in red font and these are the 
patients who should be investigated first 

 
What to note about this practice: 
 
From the data sheet view, it can be seen that the following two patients have no recorded 
check of their renal function and electrolytes in the previous 15 months are and have 
therefore been identified as being at risk: 
 
• 90 year old female prescribed a loop diuretic long-term  
• 85 year old female prescribed an ACE inhibitor long-term  
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What to do next 
 
1. The first step is for the practice team to discuss the computer-generated feedback and 

decide on the corrective action to be taken in terms of: 
 

• the patients identified as being at risk 
• reducing the risk of future occurrence of this type of error 

 
2. For patients aged 75 years and older being prescribed ACE inhibitors or loop diuretics 

who have not had a blood test to check renal function and electrolytes within the 
previous 15 months, it may be necessary to invite patients to have a blood test 

 
3. In order to reduce the risk of future occurrence of this type of error, it may be 

necessary to make changes to systems within your practice by, e.g.: 
 

• Using your computer system to automatically recall patients for a blood test if they 
have gone beyond a pre-specified time  

• Using routine prescription reviews as the trigger for ensuring that if patients need 
blood tests, these are arranged 

• Looking at how lab results are recorded in the patients’ records. It might be that the 
test was done, but that it was recorded in a way that the audit could not report on 
e.g. blood results received in letters and scanned into the computer, but not coded 
into the results section of a patient’s electronic record 

• Obtaining blood test results from secondary care or self-monitoring patients and 
ensuring that they are Read coded  

• Reviewing and recording monitoring arrangements on the electronic patient record 
• Checking that information has been coded correctly on the clinical system and 

correcting any coding errors 
• Re-educating prescribers regarding correct monitoring protocol  
• Ensuring that any functionality in the practice IT system is activated to provide 

appropriate warnings for all prescribers 
• Encouraging prescribers to take heed of contraindication messages on their 

computer systems 
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Query 4: Women with a past medical history of venous and/or arterial 
thrombosis who have been prescribed combined hormonal 
contraceptives (CHC) 
 
What is the risk to patients? 
 
The greatest risk factor for thrombosis is a previous history of thrombosis, and this 
represents an absolute contraindication to the use of CHC.  For healthy women there is a 
three to five fold increase in VTE risk with CHC use which becomes apparent within four 
months of starting and returns to that of non-users within three months of 
discontinuation.1 This risk would appear to be additive to the already high risk of 
recurrence in previously affected women. 
 
A WHO study group found that high doses of oestrogen (>35 micrograms/day) are 
associated with a higher risk.2  Additionally, 3rd generation pills containing desogestrel and 
gestodene have a further two fold increase in risk as these progestagens are not anti-
oestrogenic.2 Both the BNF and Martindale confirm that CHC are contraindicated with any 
history of venous or arterial thrombosis. 
 
What evidence is there that this pattern of prescribing is harmful? 
 
Our rapid review did not find specific evidence of the risks of prescribing CHC in women 
with a history of venous or arterial thromboembolism. Nevertheless, there is evidence of a 
greater risk of VTE (risk ratios of 1.3-25.1) and cerebral vein or cerebral sinus thrombosis 
among CHC users with factor V Leiden mutation when compared with nonusers who have 
the mutation.3 This suggests that there would be increased risk in women with a history of 
venous or arterial thromboembolism.   
 
What evidence is there that correcting this pattern of prescribing leads to reduction 
in patient harm? 
 
We did not find any studies addressing this question in our rapid review of the literature. 
 
Are there any situations where this pattern of prescribing may be considered 
appropriate?  
 
If a woman is receiving warfarin, then the use of a CHC might be considered, but when 
warfarin therapy ceases, the CHC should also stop.4 
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Recommended views in CHART 
 
View 1: Summary view 
 
The red box at the top of the screen shows the number of women with a past medical 
history of venous and/or arterial thrombosis who have been prescribed combined 
hormonal contraceptives.  
 

 
 
What to note about this practice: 
 
• There are two women aged 18 years or over with a past medical history of venous 

and/or arterial thrombosis who have been prescribed combined hormonal 
contraceptives in the last six months 
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The rest of the information displayed in this view shows how this figure was derived: 
 
• A total of 697 women aged 18 years or over were identified as having either a venous 

thrombosis code dated over six months ago and/or an arterial thrombosis code dated 
over six months ago (defined as a “past medical history”) 

• Of these 697 women, two women were prescribed combined hormonal contraceptives 
in the last six months  

• In percentage terms, this practice had two women with a prescription for combined 
hormonal contraceptives in the last six months out of a total of 695 women with a past 
medical history of either venous thrombosis and/or arterial thrombosis dated over six 
months ago (0.29%) 

 
View 2: Datasheet view  
 
The datasheet view identifies those patients summarised in the summary view and will give 
you specific items such as dates and codes of venous and arterial thrombosis diagnosis 
and combined hormonal contraceptive prescribing within the specified time frames namely:  
 
• Earliest and latest thrombosis Read codes and dates that are dated over six months 

ago 
• Latest combined hormonal contraceptive codes and dates prescribed in the last six 

months  
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This view also has a number of other columns with the following headings: 
 
• Category: this summarises key findings for each patient in the datasheet  
• Denominator: this equals one when the denominator criteria are fulfilled i.e. patients 

with a past medical history of venous and/or arterial thrombosis  
• Numerator: This equals one when the numerator criteria are fulfilled i.e. patients with a 

past medical history of venous and/or arterial thrombosis who have been prescribed 
combined hormonal contraceptives. Details for these patients are shown in red font 
and these are the patients who should be investigated first 

 
What to note about this practice: 
 
From the data sheet view it can be seen that one of the two patients identified as being at 
risk in this practice is a 42 year old female with a diagnosis of pulmonary embolism on 
23/07/1998, a diagnosis of acute myocardial infarction on 2/12/2008 and a prescription 
for combined hormonal contraceptives on 16/08/2012. 
 
What to do next 
 
1. The first step is for the practice team to discuss the computer-generated feedback and 

decide on the corrective action to be taken in terms of: 
 

• the patients identified as being at risk 
• reducing the risk of future occurrence of this type of error 

 
2. For patients with a past medical history of venous or arterial thrombosis who have been 

prescribed combined hormonal contraceptives it is firstly necessary to check that the 
past history is correct. In those patients who do have a past history of venous or arterial 
thrombosis, it will be necessary to stop the CHC 

 
3. In order to reduce the risk of future occurrence of this type of error, it may be 

necessary to make changes to systems within your practice by, e.g.: 
 

• Running a search to identify all female patients with a history of venous or arterial 
thrombosis and ensuring that diagnosis of venous or arterial thrombosis is clearly 
visible on the electronic patient record 

• Checking that information has been coded correctly on the clinical system and 
correcting any coding errors 

• Re-educating prescribers regarding correct treatment protocol  
• Ensuring that any functionality in the practice IT system is activated to provide 

appropriate warnings for all prescribers 
• Encouraging prescribers to take heed of contraindication messages on their 

computer systems   
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Query 5: Patients receiving methotrexate for at least three months who 
have not had a recorded full blood count and/or liver function test within 
the previous three months 
 
1. No recorded full blood count 
 
What is the risk to patients? 
 
The risk is of life-threatening neutropaenia developing unnoticed. The BNF identifies bone 
marrow suppression as an uncommon but life threatening side effect of methotrexate. It 
warns that haematopoietic suppression may occur abruptly, factors likely to increase 
toxicity include advanced age, renal impairment and concomitant administration of another 
anti-folate drug. Any profound drop in white cell or platelet count calls for immediate 
withdrawal of methotrexate and introduction of supportive therapy. The British Society for 
Rheumatology (BSR) recommends baseline full blood count (FBC) before methotrexate 
therapy is commenced and that FBC should be monitored every two weeks until six weeks 
after the last dose increase; then monthly until the dose and disease is stable for one year. 
Thereafter, monitoring may be reduced in frequency based on clinical judgement.1 The 
British Association of Dermatologists (BAD) recommend that FBC should be checked 
every 2-3 months.1   
 
What evidence is there that this pattern of prescribing is harmful? 
 
Our rapid literature review found no studies assessing harm associated with not checking 
a full blood count in the three months prior to prescribing methotrexate. A systematic 
review with meta-analyses to compare the efficacy of various disease modifying anti 
rheumatoid arthritis drugs (DMARDs) with placebo found that 1.5% of patients taking 
methotrexate developed life threatening reductions in white blood cell or platelet counts 
necessitating drop out from treatment.2 Therefore, it is likely that lack of regular monitoring 
of full blood count would be harmful to some patients. 
 
What evidence is there that correcting this pattern of prescribing leads to reduction 
in patient harm? 
 
Our rapid literature review found no studies evaluating the impact on patient safety of 
regular monitoring of full blood count in patients taking methotrexate.  
 
Nevertheless, one systematic review aimed to evaluate the evidence that an improved 
outcome could be achieved by employing a strategy of intensive outpatient management 
of patients with rheumatoid arthritis - for sustained, tight control of disease activity - 
compared with routine outpatient care.3 Four trials: the FIN-RACo trial, the TICORA study, 
the BeSt study and the CAMERA study were identified. Tight control resulted in greater 
improvement and a higher percentage of patients meeting the preset aim of low disease 
activity or remission when compared to the control intervention. In the FIN-RACo trial, 51% 
of patients in the tight control group achieved remission versus 16% in the control group 
(p<0.001). In the TICORA study, 65% of patients in the tight control group versus 16% of 
the contrast group achieved remission (p<0.0001).  
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In the CAMERA study, 50% of patients in the tight control group using a computer 
decision model achieved remission, versus 37% in the contrast group (p = 0.029). The 
BeSt study consisted of only tight control groups; remission was achieved in 38–46% of 
patients.  
 
Are there any situations where this pattern of prescribing may be considered 
appropriate?  
 
None identified. 
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2. No recorded liver function test  
 
What is the risk to patients? 
 
The risk is of liver damage occurring un-noticed which could be potentially irreversible and 
life-threatening. The BNF identifies liver toxicity (particularly hepatic fibrosis and cirrhosis) 
as one of the most frequent side effects of methotrexate. It advises that treatment should 
not be started or should be discontinued if any abnormality of liver function tests is present 
or develops during therapy. The British Society for Rheumatology recommends baseline 
liver function tests (LFTs) before methotrexate therapy is commenced and that LFTs 
should be monitored every two weeks until six weeks after the last dose increase; then 
monthly until the dose and disease is stable for one year. Thereafter, monitoring may be 
reduced in frequency based on clinical judgement.1 The British Association of 
Dermatologists (BAD) recommend that FBC should be checked every 2-3 months.1   
 
What evidence is there that this pattern of prescribing is harmful? 
 
Our rapid literature review found no studies assessing harm associated with not checking 
LFTs in the three months prior to prescribing methotrexate. A systematic review with 
meta-analyses to compare the efficacy of various disease modifying anti rheumatoid 
arthritis drugs (DMARDs) with placebo found that 10.3% of patients taking methotrexate 
developed hepatotoxicity necessitating drop out from treatment.2  Therefore, it is likely that 
lack of regular monitoring of liver function would be harmful to some patients.  
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What evidence is there that correcting this pattern of prescribing leads to reduction 
in patient harm? 
 
Our rapid literature review found no studies assessing reduction of harm associated with 
checking LFTs on a regular basis in patients receiving methotrexate. Nevertheless, one 
randomised control aimed to test the hypothesis that an improved outcome could be 
achieved by employing a strategy of intensive outpatient management of patients with 
rheumatoid arthritis - for sustained, tight control of disease activity - compared with routine 
outpatient care.3 The intervention consisted of intensive monitoring of LFTs, amongst 
other strategies. Mean fall in disease activity score was greater in the intensive group than 
in the routine group (–3·5 vs –1·9, difference 1·6 [95% CI 1·1–2·1], p<0·0001). Compared 
with routine care, patients treated intensively were more likely to have a good response 
(definition, 45/55 [82%] vs 24/55 [44%], odds ratio 5·8 [95% CI 2·4–13·9], p<0·0001) 
or be in remission (disease activity score <1·6; 36/55 [65%] vs 9/55 [16%], 9·7 [3·9–
23·9], p<0·0001). 
 
Are there any situations where this pattern of prescribing may be considered 
appropriate?  
 
None identified. 
 
References 
 
1. Chakravaty H, et al. BSR/BHPR guideline for disease-modifying anti-rheumatic drug 

(DMARD) therapy in consultation with the British Association of Dermatologists. 
Rheumatology 2008; 1: 1-16. 

2. Felson TD, et al. The Comparative efficacy and toxicity of second line drugs in 
rheumatoid arthritis. Arthritis and Rheumatism 1990; 33(10): 1449-1461. 

3. Grigor C, et al. Effect of a treatment strategy of tight control and monitoring for 
rheumatoid arthritis (the TICORA study): a single-blind randomised controlled study. 
Lancet 2004; 364: 263-269. 

 

  



PRIMIS: PINCER Query Library Evidence-Based Summaries 

PINCER_Evidence_V1.0   Page 40 of 60    February 2013 

Recommended views in CHART 
 

View 1: Summary view 
 
The red box at the top of the screen shows the number of patients receiving methotrexate 
for at least three months who have not had a recorded full blood count (FBC) within the 
previous three months. The pink box shows the number of patients receiving methotrexate 
for at least three months who have not had a liver function test (LFT) within the previous 
three months.  
 

 
 
What to note about this practice: 
 
• There are 0 patients aged 18 years or over receiving methotrexate for at least three 

months who have not had a recorded full blood count (FBC) within the previous three 
months 

• There are two patients aged 18 years or over receiving methotrexate for at least three 
months who have not had a recorded liver function test (LFT) within the previous three 
months 
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The rest of the information displayed in this view shows how these figures were derived: 
 
• A total of 33 patients aged 18 years or over were identified as having a prescription of 

methotrexate dated between six months and three months ago. Of these, 31 were also 
prescribed methotrexate in the last three months (defined as “receiving methotrexate 
for at least three months”) 

• Of these 31 patients, all had a recorded FBC in the last three months therefore no 
patients were identified as being at risk (shown in the red box) 

• Of the 31 patients above, 29 patients had a recorded LFT in the last three months. 
However, two patients did not have a recorded LFT in the last three months and were 
identified as being at risk (shown in the pink box)  

• In percentage terms, this practice had  

¾ 0 patients who had not had a recorded FBC within the previous three months out 
of a total of 31 patients receiving methotrexate for at least three months (0%) 

¾ Two patients who had not had a recorded LFT within the previous three months out 
of a total of 31 patients receiving methotrexate for at least three months (6.45%) 
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View 2: Datasheet view  
 
The datasheet view identifies those patients summarised in the summary view and will give 
you specific items such as dates and codes of methotrexate prescribing and medication 
monitoring within the specified time frames namely:  
 
• Latest methotrexate codes and dates prescribed between six months and three 

months ago 
• Latest methotrexate codes and dates prescribed in the last three months 
• Latest FBC Read codes and dates in the last three months 
• Latest LFT Read codes and dates in the last three months 
 

 
 
This view also has a number of other columns with the following headings: 
 
• Blood count category: this specifies the presence or absence of recent FBC and 

whether there has been recent methotrexate prescribing  
• Liver function test category: this specifies the presence or absence of recent LFT 

and whether there has been recent methotrexate prescribing  
• Denominator: this equals one when the denominator criteria are fulfilled i.e. patients 

receiving methotrexate for at least three months 
• FBC Numerator: This equals one when the numerator criteria are fulfilled i.e. patients 

receiving methotrexate for at least three months who have not had a recorded FBC 
within the previous three months. Details for these patients are shown in red font and 
these are the patients who should be investigated first 
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• LFT Numerator: This equals one when the numerator criteria are fulfilled i.e. patients 
receiving methotrexate for at least three months who have not had a recorded LFT 
within the previous three months. Details for these patients are shown in red font and 
these are the patients who should be investigated first 

 
What to note about this practice: 
 
From the data sheet view it can be seen that the following two patients have been 
identified as being at risk: 
 
• A 70 year old female receiving  methotrexate for at least three months who has had a 

FBC recorded on 27/09/12 but has not had a recorded LFT within the previous three 
months 

• A 58 year old female receiving  methotrexate for at least three months who has had a 
FBC recorded on 9/11/12 but has not had a recorded LFT within the previous three 
months 

 
What to do next 
 
1. The first step is for the practice team to discuss the computer-generated feedback and 

decide on the corrective action to be taken in terms of: 
• the patients identified as being at risk 
• reducing the risk of future occurrence of this type of error 

 
2. For patients receiving methotrexate for at least three months who have not had a 

recorded FBC and/or LFT within the previous three months, it may be necessary to 
invite patients to have a blood test 

 
3. In order to reduce the risk of future occurrence of this type of error, it may be 

necessary to make changes to systems within your practice by, e.g.: 
• Using your computer system to automatically recall patients for a blood test if they 

have gone beyond a pre-specified time  
• Using routine prescription reviews as the trigger for ensuring that if patients need 

blood tests, these are arranged 
• Looking at how lab results are recorded in the patients’ records. It might be that the 

test was done, but that it was recorded in a way that the audit could not report on 
e.g. blood results received in letters and scanned into the computer, but not coded 
into the results section of a patient’s electronic record 

• Obtaining blood test results from secondary care or self-monitoring patients and 
ensuring that they are Read coded  

• Reviewing and recording monitoring arrangements on the electronic  patient record 
• Adding a screen message to monitor bloods three monthly 
• Checking that information has been coded correctly on the clinical system and 

correcting any coding errors 
• Re-educating prescribers regarding correct monitoring protocol  
• Ensuring that any functionality in the practice IT system is activated to provide 

appropriate warnings for all prescribers  
• Encouraging prescribers to take heed of contraindication messages on their 

computer systems 
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Query 6: Patients receiving warfarin for at least three months who have 
not had a recorded check of their INR within the previous 12 weeks  
 
What is the risk to patients? 
 
Warfarin prescribing without monitoring the INR can be very hazardous.  The risks are both 
of over and under anticoagulation.  Excessively high warfarin levels that go unnoticed 
could result in GI or intra cerebral bleeding which both carry high mortality levels especially 
in the elderly.  Low INR levels would be highly dangerous for patients where there is a high 
risk of thromboembolism. 
 
What evidence is there that this pattern of prescribing is harmful? 
 
Martindale states that the risk of bleeding is generally higher with more intense 
anticoagulation and in the presence of other risk factors, but the relationship with age is 
less clear. Some studies have shown higher rates of bleeding in elderly patients, but others 
have not; the risk of intracranial bleeding, however, does seem to be higher in the elderly.1 

Although cumulative risk of bleeding is related to duration of anticoagulation therapy, 
patients newly started on warfarin spend less time in the recommended therapeutic range 
than patients that have been taking warfarin for at least three months and are therefore at 
increased risk.2  
 
The BNF states that it is essential that the INR be determined daily or on alternate days in 
early days of treatment, then at longer intervals then up to every 12 weeks. Changes in 
patient’s clinical condition, particularly associated with liver disease, other illness or drug 
administration, necessitates more frequent testing.    
 
What evidence is there that correcting this pattern of prescribing leads to reduction 
in patient harm? 
 
More frequent INR monitoring results in more time spent within the therapeutic range.3  
The British Society of Haematology concur with the BNF in their guidelines that once 
stabilised the frequency of monitoring can be extended up to an interval of 12 weeks.4  
However, The Scottish Intercollegiate Network’s guidelines for antithrombotic therapy are 
more cautious, suggesting that a well stabilised patient may only need an INR check every 
four to eight weeks.5   
 
Are there any situations where this pattern of prescribing may be considered 
appropriate?  
 
There will be situations in which INR results are not automatically available to the 
prescriber, e.g. near patient testing. Nevertheless, it would still be inappropriate to 
prescribe warfarin without evidence of an INR result (preferably within the normal range) 
within the previous 12 weeks. 
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Recommended views in CHART 
 
View 1: Summary view 
 
The red box at the top of the screen shows the number of patients receiving warfarin for at 
least three months who have not had a recorded check of their INR in the previous 12 
weeks.  
 

 
 
What to note about this practice: 
 
• There is one patient aged 18 years or over receiving warfarin for at least three months 

who has not had a recorded check of their INR in the last 12 weeks  
 
The rest of the information displayed in this view shows how this figure was derived: 
 
• A total of 150 patients aged 18 years or over were identified as having a prescription 

of warfarin dated between six months and three months ago. Of these, 131 patients 
were also prescribed warfarin in the last three months (defined as “receiving warfarin 
for at least three months”) 

• Of the 131 patients that were receiving warfarin for at least three months, 130 had a 
recorded check of their INR in the last 12 weeks 

• However, one patient had no recorded check of their INR  in the last 12 weeks and 
therefore has been identified as being at risk (shown in the red box) 
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• In percentage terms, this practice had one patient with no recorded check of their INR 
in the last 12 weeks out of a total of 131 patients prescribed warfarin for at least three 
months (0.76%) 

 
View 2: Datasheet view  
 
The datasheet view identifies those patients summarised in the summary view and will give 
you specific items such as dates and codes of warfarin prescribing and INR monitoring 
within the specified time frames namely:  
 
• Latest warfarin codes and dates prescribed between six months and three months ago 
• Latest warfarin codes and dates prescribed in the last three months 
• Latest INR Read codes, dates and values in the last 12 weeks 
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This view also has a number of other columns with the following headings: 
 
• Category: this summarises key findings for each patient in the datasheet 
• Denominator: this equals one when the denominator criteria are fulfilled i.e. patients 

receiving warfarin for at least three months  
• Numerator: This equals one when the numerator criteria are fulfilled i.e. patients 

receiving warfarin for at least three months who have not had a recorded check of their 
INR in the previous 12 weeks. Details for these patients are shown in red font and 
these are the patients who should be investigated first 

 
What to note about this practice: 
 
From the data sheet view it can be seen that the one patient identified as being at risk in 
this practice is a 59 year old male who has been receiving warfarin for at least three 
months and who has not had a recorded INR in the last 12 weeks. 
 
What to do next 
 
1. The first step is for the practice team to discuss the computer-generated feedback and 

decide on the corrective action to be taken in terms of: 
• the patients identified as being at risk 
• reducing the risk of future occurrence of this type of error 

 
2. For patients receiving warfarin for at least three months who have not had a recorded 

check of their INR in the previous 12 weeks, it may be necessary to invite patients to 
have a blood test 

 
3. In order to reduce the risk of future occurrence of this type of error, it may be 

necessary to make changes to systems within your practice by, e.g.: 
• Using your computer system to automatically recall patients for a blood test if they 

have gone beyond a pre-specified time  
• Using routine prescription reviews as the trigger for ensuring that if patients need 

blood tests, these are arranged 
• Looking at how lab results are recorded in the patients’ records. It might be that the 

test was done, but that it was recorded in a way that the audit could not report on 
e.g. blood results received in letters and scanned into the computer, but not coded 
into the results section of a patient’s electronic record 

• Obtaining blood test results from secondary care or self-monitoring patients and 
ensuring that they are Read coded 

• Reviewing and recording monitoring arrangements on the electronic  patient record 
• Checking that information has been coded correctly on the clinical system and 

correcting any coding errors 
• Re-educating prescribers regarding correct monitoring protocol  
• Ensuring that any functionality in the practice IT system is activated to provide 

appropriate warnings for all prescribers  
• Encouraging prescribers to take heed of contraindication messages on their 

computer systems 
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Query 7: Patients receiving lithium for at least three months who have 
not had a recorded check of their lithium concentrations in the previous 
three months 
 
What is the risk to patients? 
 
Unmonitored lithium therapy exposes the patient to the risks of lithium toxicity and the 
potential of sub-therapeutic levels in what is quite a tight therapeutic range.  The BNF 
recommends lithium levels be 0.4–1 mmol/litre (lower end of the range for maintenance 
therapy and elderly patients) on samples taken 12 hours after the preceding dose.  
Toxicity may be fatal and toxic effects include tremor, ataxia, dysarthria, nystagmus, renal 
impairment, convulsions cardiac arrhythmias, thyroid dysfunction, nausea, vomiting and 
diarrhoea, nephrogenic and diabetes insipidus.1  Chronic toxicity increases the risk of 
severe neurotoxicity.2  Hospital treatment with IV fluids is normally required for levels >1.5 
mmol/l. 
 
Guidance on the frequency of monitoring lithium levels varies.  The BNF states that serum 
lithium concentration should be measured every three months in patients on stabilised 
regimes.  The SPC information for the various products advises anything from one to three 
monthly monitoring.  Martindale advises that level should be checked once a week until the 
dosage has remained constant for four weeks, then levels can be taken once every three 
months.  A 1999 review in the drugs and therapeutics bulletin recommended monitoring 
every three to six months once therapy is stable (but more frequently in elderly patients).3  
In the GMS Quality and Outcomes Framework monitoring lithium levels at least every six 
months is necessary in order to hit targets.3   
 
Lithium levels should be monitored with increased frequency in those on ACEI's or other 
interacting drugs.  A survey of 10,615 patients aged over 65 years taking lithium found 
that 413 (3.9%) were admitted to hospital at least once with lithium toxicity between 1992 
and 2001.  Of these hospitalisations, 5.4% were attributed to the recent introduction of a 
loop diuretic or angiotensin converting enzyme inhibitor.4 
 
What evidence is there that this pattern of prescribing is harmful? 
 
Our rapid literature review found no studies evaluating whether a lack of monitoring of 
lithium levels was harmful to patients. 
 
What evidence is there that correcting this pattern of prescribing leads to reduction 
in patient harm? 
 
Our rapid literature review found no studies evaluating whether regular monitoring of 
lithium levels was associated with a reduction in patient harm. 
 
Are there any situations where this pattern of prescribing may be considered 
appropriate?  
 
This depends on the strength of the evidence. Nevertheless, if a patient suffered serious 
harm as a result of lithium toxicity, and had not been monitored in line with the BNF advice, 
there is a risk that the prescriber would be considered negligent. 
 



PRIMIS: PINCER Query Library Evidence-Based Summaries 

PINCER_Evidence_V1.0   Page 50 of 60    February 2013 

References 
 
1. Sanofi Synthelabo. Summary of Product Characteristics for Priadel® tablets. (Available 

from http://emc.medicines.org.uk/, last updated 24th November 2004, accessed 1st 
June 2005).  

2. Oakley PW, et al. Lithium toxicity: an iatrogenic problem in susceptible individuals. 
Australian and New Zealand Journal of Psychiatry 2001; 35(6): 833-840. 

3. Using lithium safely. Drugs and Therapeutics Bulletin 1999; 37: 22-24  

4. Juurlink DN, et al. Drug-induced lithium toxicity in the elderly: a population-based study. 
Journal of the American Geriatrics Society 2004; 52: 794-798. 

 

  



PRIMIS: PINCER Query Library Evidence-Based Summaries 

PINCER_Evidence_V1.0   Page 51 of 60    February 2013 

Recommended views in CHART 
 
View 1: Summary view 
 
The red box at the top of the screen shows the number of patients receiving lithium for at 
least three months who have not had a recorded check of their lithium concentrations in 
the previous three months.  
 

 
 
What to note about this practice: 
 
There are five patients aged 18 years or over receiving lithium for at least three months 
who have not had a recorded check of their lithium concentrations in the previous three 
months.  
 
The rest of the information displayed in this view shows how this figure was derived: 
 
• A total of 20 patients aged 18 years or over were identified as having a prescription of 

lithium dated between six months and three months ago. Of these, 18 patients were 
also prescribed lithium in the last three months (defined as “receiving lithium for at 
least three months”) 

• Of the 18 patients receiving lithium for at least three months, 13 had a recorded check 
of their lithium concentrations in the last three months 
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• However, five patients had no recorded check of their lithium concentrations in the last 
three months and therefore have been identified as being at risk (shown in the red 
box) 

• In percentage terms, this practice had five patients with no recorded check of their 
lithium concentrations in the last three months out of a total of 18 patients prescribed 
lithium for at least three months (27.78%) 

 
View 2: Datasheet view  
 
The datasheet view identifies those patients summarised in the summary view and will give 
you specific items such as dates and codes of lithium prescribing and lithium monitoring 
within the specified time frames namely:  
 
• Latest lithium codes and dates prescribed between six months and three months ago 
• Latest lithium codes and dates prescribed in the last three months 
• Latest lithium concentration Read codes, dates and values in the last three months 
 

 
 
This view also has a number of other columns with the following headings: 
 
• Category: this summarises key findings for each patient in the datasheet 
• Denominator: this equals one when the denominator criteria are fulfilled i.e. patients 

receiving lithium for at least three months  
• Numerator: This equals one when the numerator criteria are fulfilled i.e. patients 

receiving lithium for at least three months who have not had a recorded check of their 
lithium concentrations within the previous three months. Details for these patients are 
shown in red font and these are the patients who should be investigated first 
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What to note about this practice: 
 
From the data sheet view it can be seen that the following five patients have not had a 
recorded check of their lithium concentrations in the previous three months and have 
therefore been identified as being at risk: 
 
• 75 year old female prescribed lithium on 24/07/12 and again on 16/11/12 
• 22 year old female prescribed lithium on 13/08/12 and again on 28/11/12 
• 56 year old female prescribed lithium on 24/08/12 and again on 22/11/12 
• 70 year old female prescribed lithium on 7/08/12 and again on 29/11/12 
• 77 year old female prescribed lithium on 22/08/12 and again on 15/11/12 
 
What to do next 
 
1. The first step is for the practice team to discuss the computer-generated feedback and 

decide on the corrective action to be taken in terms of: 
 

• the patients identified as being at risk 
• reducing the risk of future occurrence of this type of error 

 
2. For patients receiving lithium for at least three months who have not had a recorded 

check of their lithium concentrations within the previous three months, it may be 
necessary to invite patients to have a blood test 

 
3. In order to reduce the risk of future occurrence of this type of error, it may be 

necessary to make changes to systems within your practice by, e.g.: 
 

• Using your computer system to automatically recall patients for a blood test if they 
have gone beyond a pre-specified time  

• Using routine prescription reviews as the trigger for ensuring that if patients need 
blood tests, these are arranged 

• Looking at how lab results are recorded in the patients’ records. It might be that the 
test was done, but that it was recorded in a way that the audit could not report on 
e.g. blood results received in letters and scanned into the computer, but not coded 
into the results section of a patient’s electronic record 

• Obtaining blood test results from secondary care or self-monitoring patients and 
ensuring that they are Read coded 

• Reviewing and recording monitoring arrangements on the electronic  patient record 
• Adding a screen message to monitor bloods three monthly 
• Checking that information has been coded correctly on the clinical system and 

correcting any coding errors 
• Re-educating prescribers regarding correct monitoring protocol  
• Ensuring that any functionality in the practice IT system is activated to provide 

appropriate warnings for all prescribers  
• Encouraging prescribers to take heed of contraindication messages on their 

computer systems 
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Query 8: Patients receiving amiodarone for at least six months who have 
not had a thyroid function test within the previous six months 
 
What is the risk to patients? 
 
Amiodarone contains iodine and it may cause hypo and hyperthyroidism. Symptoms may 
be subtle and confused with symptoms of the existing cardiac disease e.g. atrial fibrillation 
developing due to hyperthyroidism.  In a large RCT in the US hypothyroidism developed in 
30.8% of older males treated with amiodarone and in only 6.9% of the controls. 
Hypothyroidism presented at an early stage of therapy. Hyperthyroidism occurred in 5.3% 
of amiodarone treated patients and only 0.3% of controls; it was a subclinical entity in all 
but one case.1 Hyperthyroidism induced by amiodarone is especially hard to treat often 
requiring the use of steroids which can be dangerous with co-concomitant cardiovascular 
disease.2   
 
What evidence is there that this pattern of prescribing is harmful? 
 
In our rapid review we did not find evidence of harm resulting from monitoring of TFTs at 
intervals of less than six months in patients receiving amiodarone. Nevertheless, given the 
frequency of thyroid related side-effects from amiodarone one could argue that delays in 
diagnosis from lack of monitoring put patients at risk. An American study of two million 
patients on amiodarone found that 58% of patients did not have the recommended 
monitoring for thyroid function.3 

 
What evidence is there that correcting this pattern of prescribing leads to reduction 
in patient harm? 
 
Our rapid review did not find evidence of reduced harm from monitoring of TFTs at 
intervals of less than six months in patients receiving amiodarone. Nevertheless, the BNF 
states that clinical assessment alone is unreliable in the prediction of thyroid disease, and 
laboratory tests should be performed before treatment and every six months. Thyroxine 
(T4) may be raised in the absence of hyperthyroidism; therefore tri-iodothyronine (T3), T4, 
and thyroid-stimulating hormone (thyrotrophin, TSH) should all be measured. A raised T3 
and T4 with a very low or undetectable TSH concentration suggests the development of 
thyrotoxicosis. The thyrotoxicosis may be very refractory, and amiodarone should usually 
be withdrawn at least temporarily to help achieve control; treatment with carbimazole may 
be required. Hypothyroidism can be treated with replacement therapy without withdrawing 
amiodarone if it is essential; careful supervision is required.  
 
Are there any situations where this pattern of prescribing may be considered 
appropriate?  
 
Given that there is not a strong evidence base for this indicator, some GPs might consider 
doing less frequent monitoring of thyroid function, particularly in patients who have been 
taking amiodarone for a considerable period without having any thyroid problems. 
Nevertheless, if a patient suffered serious harm as a result of thyroid dysfunction 
associated with amiodarone, and had not been monitored in line with the BNF advice, 
there is a risk that the prescriber would be considered negligent. 
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Recommended views in CHART 
 
View 1: Summary view 
 
The red box at the top of the screen shows the number of patients receiving amiodarone 
for at least six months who have not had a thyroid function test in the previous six months 
and who have never been prescribed thyroxine. The pink box shows the number of 
patients receiving amiodarone for at least six months who have not had a thyroid function 
test within the previous six months and who have been prescribed thyroxine at any time. 
 

 
 
What to note about this practice: 
 
• There are two patients aged 18 years or over receiving amiodarone for at least six 

months who have not had a thyroid function test within the previous six months 
• Both of these patients have been prescribed thyroxine at some point in the past 
 
The rest of the information displayed in this view shows how this figure was derived: 
 
• A total of seven patients aged 18 years or over were identified as having a prescription 

of amiodarone dated between 12 months and six months ago. Of these, five patients 
were also prescribed amiodarone in the last six months (shown in red and defined as 
“receiving amiodarone for at least six months”) 

• Of the five patients receiving amiodarone for at least six months, two did not have a 
recorded check of their thyroid function in the last six months (shown in blue) 
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• Both these patients have been identified as being at risk. Those that have been 
prescribed thyroxine at some point in the past are shown in the pink box and those that 
have never been prescribed thyroxine are shown in the red box 

• In percentage terms, this practice had two patients with no recorded check of their 
thyroid function in the last six months out of a total of five patients prescribed 
amiodarone for at least six months (40.00%) 

 
View 2: Datasheet view  
 
The datasheet view identifies those patients summarised in the summary view and will give 
you specific items such as dates and codes of amiodarone prescribing and medication 
monitoring within the specified time frames namely:  
 
• Latest amiodarone code and date prescribed between 12 months and six months ago 
• Latest amiodarone code and date prescribed in the last six months 
• Latest TFT Read code and date in the last six months 
• Latest thyroxine code and date prescribed ever 
 

 
 
This view also has a number of other columns with the following headings: 
 
• Category: this summarises key findings for each patient in the datasheet  
• Denominator: this equals one when the denominator criteria are fulfilled i.e. patients 

aged 18 years or over receiving amiodarone for at least six months  
• Numerator TFT: This equals one when the numerator criteria are fulfilled i.e. patients 

aged 18 years or over receiving amiodarone for at least six months who have not had a 
thyroid function test within the previous six months. Details for these patients are 
shown in red font and these are the patients who should be investigated first 

• Numerator THY: This equals one when the numerator criteria are fulfilled i.e. patients 
aged 18 years or over receiving amiodarone for at least six months who have not had a 
thyroid function test within the previous six months and who have been prescribed 
thyroxine at some point in the past. Details for these patients are shown in red font and 
these are the patients who should be investigated first 
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What to note about this practice: 
 
From the data sheet view it can be seen that the following two patients have not had a 
TFT within the previous six months and have therefore been identified as being at risk: 
 
• 87 year old female receiving amiodarone for at least six months with prescription of 

thyroxine on 3/08/12 
• 95 year old male receiving amiodarone for at least six months with prescription of 

thyroxine on 07/11/12 
 
What to do next 
 
1. The first step is for the practice team to discuss the computer-generated feedback and 

decide on the corrective action to be taken in terms of: 
 

• the patients identified as being at risk 
• reducing the risk of future occurrence of this type of error 

 
2. For patients receiving amiodarone for at least six months who have not had a thyroid 

function test within the previous six months, it may be necessary to invite patients to 
have a blood test 

 
3. In order to reduce the risk of future occurrence of this type of error, it may be 

necessary to make changes to systems within your practice by, e.g.: 
 

• Using your computer system to automatically recall patients for a blood test if they 
have gone beyond a pre-specified time  

• Using routine prescription reviews as the trigger for ensuring that if patients need 
blood tests, these are arranged 

• Looking at how lab results are recorded in the patients’ records. It might be that the 
test was done, but that it was recorded in a way that the audit could not report on 
e.g. blood results received in letters and scanned into the computer, but not coded 
into the results section of a patient’s electronic record 

• Obtaining blood test results from secondary care or self-monitoring patients and 
ensuring that they are Read coded 

• Reviewing and recording monitoring arrangements on the electronic  patient record 
• Checking that information has been coded correctly on the clinical system and 

correcting any coding errors 
• Re-educating prescribers regarding correct monitoring protocol  
• Ensuring that any functionality in the practice IT system is activated to provide 

appropriate warnings for all prescribers  
• Encouraging prescribers to take heed of contraindication messages on their 

computer systems 
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Key Questions  
 
Having run the PINCER Query Library, some key questions for GP practices and primary 
care pharmacists are listed below: 
 
For GP practices 
  
• Are all relevant data recorded using the GP clinical information system? Do any paper 

records also need to be examined as part of this audit? 

• Is system functionality configured to give all prescribers appropriate alerts? 

• Does the practice have a routine mechanism for identifying patients due for medication 
review and appropriate testing? 

• Is there adequate training in place for those summarising notes, or training for those 
doing the summarising to pick up on any omissions highlighted from this audit? 

• Is the practice recording and acting upon significant events such as medication errors? 

• Are these being reported to the National Reporting and Learning Service (NRLS)? 

 
For pharmacists 
 
• How effective are the prescribing and monitoring systems within this practice?  

• Could the prescribing and monitoring systems be improved? 

• Is this practice recording and acting upon significant events such as medication errors? 

 
 
Recommended follow-up work 
 
• Discuss the audit findings with the whole practice team including your primary care 

pharmacist 

• Implement agreed corrective action (if any) for patients identified as being at risk 

• Agree an action plan to improve patient safety systems in the practice and assign 
tasks to appropriate practice team members 

• Re-audit in six months’ time to see if any improvements have been made 
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Further Reading  
 
10 top tips for GPs – Strategies for safer prescribing 
 http://www.npc.nhs.uk/evidence/resources/10_top_tips_for_gps.pdf 
 
This article outlines the nature and causes of medication errors in general practice and 
includes some suggestions for how errors can be prevented. It provides a range of 
valuable information sources for clinicians and patients, including 10 tips for safe 
prescribing: 
1. Keep yourself up-to-date in your knowledge of therapeutics, especially for the 

conditions you see commonly  
2. Before prescribing, make sure you have all the information you need about the patient, 

including co-morbidities and allergies  
3. Before prescribing, make sure you have all the information you need about the drug(s) 

you are considering prescribing, including side effects and interactions  
4. Sometimes the risks of prescribing outweigh the benefits and so before prescribing 

think: ‘Do I need to prescribe this drug at all?’ 
5. Check computerised alerts in case you have missed an important interaction or drug 

allergy 
6. Always actively check prescriptions for errors before signing them 
7. Involve patients in prescribing decisions and give them the information they need in 

order to take the medicine as prescribed, to recognise important side-effects and to 
know when to return for monitoring and/or review 

8. Have systems in place for ensuring that patients receive essential laboratory test 
monitoring for the drugs they are taking, and that they are reviewed at appropriate 
intervals 

9. Make sure that high levels of safety are built into your repeat prescribing system 
10. Make sure you have safe and effective ways of communicating medicines information 

between primary and secondary care, and acting on medication changes 
suggested/initiated by secondary care clinicians 

 
Useful Websites 
 
Patient safety  website     
http://www.nrls.npsa.nhs.uk/ 
 
Reporting a safety incident 
http://www.nrls.npsa.nhs.uk/report-a-patient-safety-incident/ 
 
National Reporting and Learning System (NRLS)  
https://report.nrls.nhs.uk/nrlsreporting/ 
 
Medication safety    
http://www.nrls.npsa.nhs.uk/resources/patient-safety-topics/medication-safety/ 
 
The PINCER Trial publication 
http://www.thelancet.com/journals/lancet/article/PIIS0140-6736(11)61817-5/fulltext 
 
PRIMIS 
http://www.primis.nottingham.ac.uk  


