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Todays objectives

Understand the Action Learning Set 

approach

Be aware of PINCERs history and the current 

programme

Be aware of and understand the PINCER 

indicators and their evidence base

Understand and implement the PINCER 

process

Be aware of the next steps



Action learning

Small groups 

Consistent membership

Set number of sessions

Focus on real-life, practice related 

problems

Task specific



What to expect

Day 1 – An introduction to 
PINCER and how it works 
in practice

Day 2 - Review results. 
RCA and generate an 
action plan

Day 3 - Review progress, 
problem solving and 
lessons learnt



Why is there a need for PINCER?

• Prescribing errors in general practice are an important and expensive 

preventable cause of safety incidents, morbidity, hospitalisations and deaths. 

• Prescribing errors – The PRACtICe Study1

• 1 in 20 items with an error – 1 in 550 with a serious error

• Over 1 billion items dispensed in  2015 = 1.8 million serious prescribing 

errors

• Preventable medication-related admissions to hospital

• These account for around 1 in 25 hospital admissions

• Annual hospital admission costs in England for adverse drug events are 

£650 million (2013 prices)

1 Avery T, Barber N, Ghaleb M et al. The PRACtICe Study (PRevalence And Causes of prescribing errors in general practiCe).  
A report for the GMC.  Nottingham: October 2011



The Lancet, 2012;379:1310 –1319 
doi:10.1016/S0140-6736(11)61817-5

Pharmacist-led IT-based intervention to reduce rates of clinically 

important errors in medicines management in general practices

The PINCER trial



Would the National PINCER Dataset work at 

intervention?

Health 
Foundation 
(and AHSN) 
funding

12 CCGs, 
370 GP 
practices

Quality 
improvement 
collaborative 
approach

2.9 million 
records 
searched

21,636 instances of 
potentially hazardous 

prescribing 
(11 prescribing indicators)

Over 10,500 
patients to 
date received 
active 
intervention



NICE Medicines Optimisation Guideline

1.1.8. Organisations and health professionals should
consider applying the principles of the PINCER intervention 
to reduce the number of medicines-related patient safety 
incidents, taking account of existing systems and resource 
implications. These principles include:

• using information technology support 

• using educational outreach with regular 

reinforcement of educational messages

• actively involving a multidisciplinary team, 

including GPs, nurses and support staff

• having dedicated pharmacist support 

• agreeing an action plan with clear objectives

• providing regular feedback on progress 

• providing clear, concise, evidence-based information



Why is PINCER different?

Evidence based 
intervention

Pharmacists made 
the difference

Reducing harm is the 
primary aim

Not just an audit

Reviewing systems 
and processes

Focused on 
Pharmacist 

intervention

Not working in silos

Comparative data 
highlights variation 

and supports change



PINCER : Pharmacist-led IT-based intervention to 

reduce rates of clinically important errors in medicines 

management in general practices

What does 
implementing 
the PINCER 
intervention 
mean?



National PINCER Dataset

GI BLEED PRESCRIBING INDICATORS

A2 Prescription of an oral NSAID, without co-prescription of an ulcer healing 

drug, to a patient aged ≥65 years

B2 Prescription of an oral NSAID, without co-prescription of an ulcer healing 

drug, to a patient with a history of peptic ulceration

B3 Prescription of an antiplatelet drug without co-prescription of an ulcer-

healing drug, to a patient with a history of peptic ulceration

C2 Prescription of warfarin or DOAC in combination with an oral NSAID

D2 Prescription of warfarin or DOAC and an antiplatelet drug in combination 

without co-prescription of an ulcer-healing drug

E2 Prescription of aspirin in combination with another antiplatelet drug 

without co-prescription of an ulcer-healing drug

OTHER PRESCRIBING INDICATORS

F2 Prescription of an oral NSAID to a patient with heart failure 

G2 Prescription of an oral NSAID to a patient with eGFR <45

H2 Prescription of a non-selective beta-blocker to a patient with a history of 

asthma 



National PINCER Dataset

MONITORING INDICATORS

I2 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

J2

J3

Patients receiving methotrexate for at least three months who have not 

had:

a full blood count (FBC) in the previous three months

or liver function test (LFT) in the previous three months

K2 Patients receiving lithium for at least three months who do not have a 

recorded check of their lithium concentrations in the previous three 

months

L2 Patients receiving amiodarone for at least six months who have not had 

a thyroid function test (TFT) within the previous six months



Evidence based summaries

For each indicator the following evidence is available:
What is the risk to patients

What evidence is there that this pattern of prescribing is harmful

What evidence is there that correcting the pattern of prescribing leads 
to a reduction in harm?



National PINCER Dataset

Identify cases of potentially hazardous prescribing

PINCER prescribing indicators search on GP clinical 
system

Upload baseline data

Initial review/triage of identified patients

Explore methods to minimise current and future risk

Examine the probable root causes (RCA) of  the identified 
cases

Use brief educational materials to discuss the potential 
risks with practice team.

Agree action plan to  act on immediate risk and improve  
the prescribing and medication monitoring systems

Implement and monitor changes

Pharmacists (and pharmacy technicians) working with, 
and supporting, general practice staff to implement the 
agreed action plan 

Repeating the cycle to monitor improvements in 6 
monthly cycles



Identify cases of potentially hazardous prescribing

• PINCER prescribing indicators search on GP clinical system

• Upload baseline data

• Initial review/triage of identified patients

Send PRIMIS list of 
practices that you will 

be working with

Practice and 
Pharmacist registers 

for PRIMIS 
membership

Agree to the terms 
and conditions of the 

Data Processing 
Agreement

Import system 
searches in clinical 
information system 

and generate patient 
lists

Upload baseline, 
aggregate data to 

CHART Online using 
the upload tool

Implement change 
using the PINCER 

methodology



Data Processing Agreement (DPA)

PRIMIS Data Processing Agreement for the roll-out of the National PINCER Dataset

This data processing agreement is in support of the national roll-out of the PINCER Intervention. The project is being supported by the
Academic Health Science Networks (AHSNs). A data processing agreement is required because the project involves the processing of

data from the GP Practice clinical information system.

The data relates to the national PINCER Indicator set, comprising of a series of prescribing safety indicators used to identify patients at
risk of potentially hazardous prescribing. Pharmacists, specifically trained to deliver the intervention, review the data outputs at the GP
Practice. Practice aggregate data is transferred to PRIMIS for inclusion in the CHART Online data storage facility, enabling comparative

views of submitted data via the web.

For the purposes of this data processing agreement, the GP Practice is the Controller and responsible for ensuring appropriate technical
and organisational measures are in place to protect personal data; and able to demonstrate the processing is done in compliance with
data protection legislation.

In respect of GP Practice data submitted to PRIMIS in the context of this agreement, PRIMIS acts as the Processor. PRIMIS is

responsible for the extracted GP Practice data which will be held on a secure University of Nottingham server. The extracted data
consists of practice aggregate data only. The data will be stored using the practice national code.

PRIMIS agrees not to disseminate GP Practice data to any third party in any format that identifies Your practice without Your prior
permission. You agree that we shall be entitled in perpetuity to use and to disclose and to license to third parties any collective database

and data therein or part thereof for any purpose. A log of all persons accessing the data is kept for security purposes.



The CHART Online data storage facility enables comparative views of the submitted practice level data via the web:

• by practice staff and the named pharmacists (for the purposes of comparative analysis and risk assessment)

• by members of the relevant CCG/AHSN (for the purposes of understanding and monitoring improvements to the 
management of patients. Members of the CCG/ AHSN will only be able to view a practice's national code if given specific 
permission by the Practice)

• by PRIMIS staff (for the purposes of toolkit maintenance and improvements, training, comparative analysis and illustration)

You must only transfer or agree to the transfer of data for storage, disclosure and use in accordance with these terms if you
have obtained the consent of the Controller of that data and (where applicable) any individuals identified therein.

If You do not accept these terms, You must not transfer or agree to the transfer of data. If You act in breach of these terms, You
accept responsibility for any liability that arises as a result of that breach.

References above to ‘You’ and ‘Your’ are to the user who allows the transfer of data to PRIMIS as well as to that user’s
organisation, as applicable.

PRIMIS will not under any circumstances remove patient identifiable data from the practice.





Prescribing risk: GI Bleed - A2

In patients aged ≥65 years prescription of an oral NSAID without co-prescription of 
an ulcer-healing drug

• Recent large cohort study shows that patients ≥65 years are at significantly 
increased risk of GI bleed (not dissimilar to a past history of peptic ulcer)

• PPIs can reduce this risk

• The indicator will identify patients who have gastroprotection on repeat which 
has not been issued recently

• Patients on misoprostol will be identified for review

Key actions: Review need for NSAID and consider stopping, or add 
gastroprotection.  

If gastroprotection is co-prescribed clarify why patient is not requesting.



Prescribing risk: GI Bleed – B2

Prescription of an oral NSAID, to a patient with a history of peptic ulceration, 
without co-prescription of an ulcer-healing drug

• A past history of peptic ulcer increases the risk of bleeding associated with 
NSAIDs by around 3-fold

• PPIs reduce the risk of endoscopic gastric ulcers by 63% and duodenal ulcers 
by 81%

• The indicator will identify patients who have gastroprotection on repeat which 
has not been issued recently 

• Patients on misoprostol will be identified for review

Key actions: Review need for NSAID and consider stopping, or add 
gastroprotection. 

If gastroprotection is co-prescribed clarify why patient is not requesting.



Prescribing risk: GI Bleed – B3

Prescription of an antiplatelet drug, to a patient with previous peptic ulcer, without 
co-prescription of an ulcer-healing drug

• BNF advises caution when prescribing aspirin and other antiplatelets if there is 
a history of peptic ulcer

• Proton pump inhibitors are recommended to reduce risk of gastrointestinal 
bleeding in these patients (although MHRA advise against use of omeprazole or 
esomeprazole in patients taking clopidogrel)

Key actions: Review need for the antiplatelet drug, and if needed prescribe an 
appropriate gastroprotection. If gastroprotection is co-prescribed clarify why patient 
is not requesting.



Prescribing risk: GI Bleed – C2

Prescription of warfarin/DOAC and aspirin in combination (without co-prescription 
of an ulcer-healing drug)

• 1.5-2.5 fold increased risk of bleeding compared with either drug prescribed 
alone (warfarin and aspirin)

• Bleeding admission rate for the combination is 5% per year

• PPI likely to reduce risks of GI bleed (based on related studies)

Key actions: Decide whether both drugs are indicated. If so, add 
gastroprotection; if not, discontinue non-indicated drug. BCSH guidelines provide 
further advice. 



Prescribing risk: GI Bleed – D2

Prescription of warfarin or DOAC in combination with an oral NSAID

• NSAIDs are known to cause upper gastrointestinal ulceration

• In anticoagulated patients this increases the risk of life-threatening 
upper GI bleeding

Key action: Stop NSAID.  Combination very rarely justified.



Prescribing risk: GI Bleed – E2

Prescription of aspirin in combination with another antiplatelet drug 
(without co-prescription of an ulcer-healing drug)

• Bleeding admission rate 3.7% per year for patients receiving 
aspirin and clopidogrel

• Gastroprotection can reduce risk of bleeding

Key actions: Are both drugs indicated? If so, prescribe 
gastroprotection; if not stop drug that is not indicated



Prescribing risk: Heart Failure – F2

Prescription of an oral NSAID to a patient with heart failure

• In a case-control study, the use of NSAID in previous week doubled the odds 
of being admitted hospital with heart failure in older patients; risk increased 
ten-fold in those with a history of heart disease

• Patients who continue to take NSAIDs regularly in heart failure have 
significantly higher risk of mortality, with dose-dependent increase in risk of 
death

• BNF advice differs between the different NSAIDs

Key actions: Stop the NSAID if patient is at risk, check Read coding is still 
appropriate



Prescribing risk: Kidney Failure – G2

Prescription of an oral NSAID to a patient with chronic renal failure with an eGFR
<45

• High cumulative NSAID exposure is associated with increased risk for rapid 
chronic renal failure progression

• Cohort Studies have shown faster deterioration of renal function in patients 
who continue to use NSAIDs

• 26% increased risk of clinically significant decrease in eGFR in high dose 
users

• Linear association between cumulative NSAID dose and change in mean 
eGFR

Key action: Consider stopping the NSAID



Prescribing risk: Asthma – H2

Prescription of a non-selective beta-blocker to a patient with asthma

• Long-standing well-known contraindication

• Restricted to non-selective beta blockers because recent evidence 
suggests a significant increase in risk of asthma exacerbation

• Almost completely attenuates the effect of SABA

• Average reduction in FEV1 of 10%. A reduction in FEV1 of ≥20% was seen 
in 1 in 8 patients and symptoms of bronchospasm were experienced by 1 in 
13 patients

Key action: Try to wean the patient off the beta-blocker,  review asthma 
symptoms, ensure advice given on initiation, review asthma diagnosis



Monitoring: ACE/ARB inhibitor or loop diuretic 

renal dysfunction – I2

>75 years, prescribed an angiotensin converting enzyme (ACE) inhibitor/ARB or a 
loop diuretic long‐term without computer‐recorded check of their renal function and 
electrolytes in the previous 15 months

• Loop diuretics cause a dose-related reduction in sodium and potassium, as 
well as causing renal dysfunction through dehydration. 

• ACE inhibitors/ARB can cause renal dysfunction and hyperkalaemia to varying 
degrees.

Key action: Undertake renal function monitoring. 

Ensure all patients are included in an effective recall system.



Monitoring: Methotrexate and liver toxicity - J2 J3

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

• Bone marrow suppression and neutropenia can be life threatening and develop unnoticed 

• Liver toxicity is the most frequent side effect and is potentially irreversible. 

Key action: Test FBC and LFT.

Ensure all patients are on an effective recall/monitoring system. 



Monitoring: lithium toxicity – K2

Patients receiving lithium for at least three months who have not had a recorded check of their 
lithium concentrations in the previous three months.

• Narrow therapeutic window

• Toxicity can be fatal, chronic toxicity increases risk of severe neurotoxicity

• Under-dosing can be sub-therapeutic

Key action: Test Lithium level, ensure blood test taken at correct times, ensure effective recall 
and monitoring system in place. 



Monitoring: lithium toxicity – L2

Patients receiving amiodarone for at least six months who have not had a thyroid function test 
within the previous six months.

Amiodarone has a rich iodine content

• Can cause hypo OR hyperthyroidism

• Subtle symptoms can be confused with existing cardiac disease.

• Can create an altered thyroid hormone profile so check T3, T4 and TSH

Key action: Test thyroid function (T3, T4 and TSH).  Ensure effective recall/monitoring system is 
in place. 



HOW TO USE THE NEW 
DATA EXTRACTION AND 

UPLOAD TOOLS



Getting started

https://www.primis.nottingham.ac.uk/registration/registration/default.asp

Both the 
Pharmacist(s) and 
the practice IG lead 
need to register with 
PRIMIS

Data Processing Agreement (DPA)

Both the 
Pharmacist(s) and 
the IG lead at each 
practice must read 
and accept the Data 
Processing 
Agreement 

(link sent via email)

Upload prevention

If the Pharmacist 
has accepted the 
DPA but the IG lead 
has not, the upload 
will be prevented

PINCER webpage

Following this 
training, you will 
receive a link via 
email to the PINCER 
download webpage 

(PRIMIS log in 
required)

https://www.primis.nottingham.ac.uk/registration/registration/default.asp








National PINCER Dataset searches

TPP SystmOne

• Access/download the search file for your clinical system from the PRIMIS webpage

• Save the search file to a memorable location (e.g. desktop)

• Open SystmOne and select Reporting then Clinical Reporting

• Click the Import button

• Browse to the file and select

• You will see a message saying 160 searches have been imported



• It will then show a box with the category set to PRIMIS NPDS Indicators

• It is important to click Keep Existing Categories



• Searches will load into ‘My Reports’ folder

within a ‘PRIMIS NPDS’ sub-folder

• Click to highlight the PRIMIS NPDS sub-folder

• Click on the square icon to select all (!) – you 

must run all in order to do an upload later

• Click on the green arrow to run



Denominator = Base 

population. These are NOT 

the patients at risk

Numerator:  Patients within 

the base population who may 

currently be at risk of harm

You only need to review the 

numerator lists 
(14 in total available)

To help you prioritise patients 

for review some combination 

lists have also been 

generated e.g. patients in 1 or 

more GI risk groups



• When searches have ran, right-click and select 

‘show patients’. Use the ‘retrieve patient’ function 

to access individual patient records.

• You now need to prepare the aggregate data 

summary for upload.  Ensure the list of searches 

is still sorted by the indicator name

• Right click, select ‘Table’, ‘Save as CSV’

• Save to a memorable location



Important points

• Use the ‘Numerator’ indicators to access lists of patients identified 
as potentially being at risk. Use combined lists to help you 
prioritise patients for review

• Ensure you click ‘Keep Existing Categories’ when importing

• Ensure the indicators appear in alphabetical name order before 
exporting

• Ensure you upload aggregate figures before starting to review 
patients. Use the PINCER upload tool to do this

• You can run and upload summary data as often as you wish



National PINCER Dataset searches

EMIS Web

• EMIS ‘native’ system searches are available for the 

National PINCER Dataset (NPDS)

• Open EMIS and select Reporting then Population 

Reporting

• Check whether a PRIMIS folder already exists. If it 

does, look for an NPDS folder.  If one exists, check 

that the version number reflects the latest version 

that is available from the PINCER download page

• If a PRIMIS folder does not exist, you can create 

one

• Replace any old versions of the searches

















Importing the EMIS search file

Within EMIS reporting, click on the PRIMIS folder and 
then click Import

The following box will appear

Click the … (3 dots) and browse to the location of the downloaded EMIS search 
file

Double click on the.xml file and then click the ‘OK’ button. 



The xml file will be imported and a new PINCER folder will automatically be created 

(including the version number of the searches). 

In this new folder you will see further sub-folders containing the actual EMIS 

searches and reports. 



Right click on the NPDS folder and select run

You will be asked if you want to run ALL reports

Click Yes, searches will automatically queue and then 

immediately start running

To see if searches have completed, open folder 2 

At Risk Patients

Each search should have a number showing in the 

‘Population Count’ column

Running the EMIS searches





Exporting PINCER aggregate results from EMIS



Click ‘Export’ on the toolbar and 

complete the box

Browse to a memorable network folder 

where you want to save the summary 

export file

You will need to access this file using 

the PINCER upload tool



PINCER Upload Tool

• Baseline summary data must be uploaded to the national PINCER 

database and periodically thereafter

• There is only one PINCER upload tool for all data extraction 

methods

• You must download both files from the shared network









































• All PRIMIS customers can access support via the Helpdesk - by 

telephone or email

• The Helpdesk is available during the following days and times 

(subject to University of Nottingham closure dates)

Monday - Friday 9:00am to 5:00pm

0115 846 6424

helpdesk@primis.nottingham.ac.uk

PRIMIS Helpdesk

mailto:helpdesk@primis.nottingham.ac.uk


Engagement meeting

• Foster key relationships (PM, lead GP)

– Initial practice meeting and cascade to rest of 

practice

– Discuss data sharing, processing agreements and 

relationships

• Outlining the PINCER intervention process

• Defining your role – what you will and won’t do

• Defining practice staff roles in the intervention

• Identifying practice member to join PRIMIS hub and 

sign DSA

• Identifying practice PINCER champion to ensure actions 

are completed

• Getting commitment

• Agreeing time scales and access to meetings to 

feedback

• Access to records and clinical system

We weren’t strangers to our 
practices…we have almost 

got one foot in the door 
already so then they are 

more receptive to what you 
are saying…I think if you 
sent a stranger in they 

might be a bit more wary as 
in who is this person and are 

they criticising
(CCG Pharmacist focus group Participant 3_Site 11)



Reviewing the data

Pharmacist reviews the 
data

Action depends on 
confidence/competence 

of pharmacist

Some false positives 
due to limitations of 

searches

Patients who remain at 
risk after review will 

appear at the next run

Look for common 
themes during the 

review

Document decisions 
clearly

Target should be all 
patients highlighted are 

reviewed (not zero 
patients at risk)



Root Cause Analysis

Root Cause Analysis (RCA) is a well recognised way of investigating how and why patient safety 

incidents happen. 

Analysis is used to identify areas for change and to develop recommendations which deliver safer 

care for patients. 

http://www.nrls.npsa.nhs.uk/resources/patient-safety-topics/human-factors-patient-safety-culture/?entryid45=59847&p=2

Identification of the ‘vital few’ causes that 

have a material impact on the outputs of a 

process

http://www.nrls.npsa.nhs.uk/resources/patient-safety-topics/human-factors-patient-safety-culture/?entryid45=59847&p=2


Root Cause Analysis: 

focus on the processes not individuals 

Person centred System centred

Problem Careless individuals Poor design

Focus Blame System

Solution Remove individual Change system

• Neglect and wilful misconduct are a rare source of harm

Improving the reliability and safety of healthcare systems is a critical task



Root Cause Analysis: Example

Reduce risk of harm to current patients

Review risk and if necessary stop the NSAID or add gastroprotection

Address non-adherence and refusal

Review system failures identified and reduce risk in future 

Read codes and priorities are correct

Group discussion about patients identified to share learning

Education session

IT clinical decision support systems

Non-adherence to key medication

Consider wider impact

Review other groups of NSAID users at high gastric risk

Review use of NSAIDs in practice

Review other

Prescription of an oral NSAID, to a patient with a history of peptic ulceration 

without a co-prescription of an ulcer-healing drug



Pharmacists’ identified issues by using the 

intervention

We did come across quite a number of patients who were say taking a regular NSAID who were prescribed 

the PPI but they came up on the search in, in chart because of noncompliance so we were quite pleased 

that the searches did pick up on that  (CCG Pharmacist site 7)

… we weren’t expecting to find anybody in that were we?  We thought we will have nobody in this 

indicator and actually it ended up being the one that kind of shocked us a bit (asthma and non-

selective beta-blocker) (CCG Pharmacist focus group participant 2_Site 9)

… I mean I found loads of patients on antipsychotics that 

really shouldn’t have been, that was, that was quite 

scary really there were loads of patients in care homes 

who just… oh yes it’s a it really was an eye opener.

(CCG Pharmacist site 10)

...it also sort of made us sort of 

realise if there was some groups of 

patients particularly dementia 

patients in whom we were using 

antipsychotic drugs that weren’t 

necessarily monitoring them
(GP site 11 Prac 2)



Feedback, education and systems change

Facilitation 
needed

Fit the 
practice

Pharmacists 
already have 
many of the 

skills needed

Some 
upskilling 
may be 
needed

FEEDBACK 
regularly 

Practice and 
key 

stakeholders

Action plan

Keep 
PINCER on 
the agenda

Education

Academic 
detailing

Root cause 
analysis

5 whys

Encourage 
innovation

Share the 
learning

Each 
practice is 
different

Implementation

Don’t try 
and fix it all 
at once –

or first time

Do not own 
the new 
process

Use 
available 
resource

If this is not done, has PINCER been implemented?



Summary

• This work provides a real opportunity to 

improve patient safety in your general 

practice 

• The indicators provide a “litmus test” into 

the practice prescribing

• Demonstrating success will, however, be 

more of a challenge

• Key issues include:

➢ involving all members of the practice

➢ taking a systems approach to patient 

safety

➢ agreeing on a plan of action and 

executing this 

I think the process of PINCER 

where you are looking for ways to 

resolve the problem and the 

underlying cause, I think that is a 

nice way of training pharmacists 

because then that reflects in to 

other aspects of the work….so it 

becomes a normal 

process…becomes the way you 

think about a problem
(CCG Pharmacist Site 1)



The PINCER programme of work is the result of collaboration with, 
or funding received from, the organisations acknowledged below:


