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ABSTRACT

Background Poor monitoring of anticoagulants is 

a significant area of patient safety. It can lead to the 

dichotomous risk of haemorrhage/clotting without 

appropriate counselling and monitoring. While healthcare 

professionals may be familiar with the anticoagulant 

warfarin and the international normalised ratio, they might 

be unaware of the monitoring requirements of direct oral 

anticoagulants (DOACs), despite DOACs making up 62% 

of anticoagulants prescribed. The goal of this quality 

improvement (QI) project was to increase the compliance 

of monitoring of DOACs within general practice (GP) to 

improve patient safety and reduce the risk of an adverse 

outcome for patients.

Local problem In 2019, the GP surgery had 318 patients 

prescribed a DOAC and their medication reviews took 

place opportunistically. While initially, monitoring levels 

were nearly 100%, by December 2018 this had dropped 

significantly, and clinicians stated they were unfamiliar 

with this medication.

Methods and interventions This project aimed to resolve 

this by using QI methodology and Plan–Do–Study–Act 

(PSDA) cycles to create new sustainable processes with 

DOAC monitoring and aimed to increase DOAC monitoring 

by 20% within 6 months.

Results Within 6 months, the project improved the rate 

of monitoring, and 49% of all patients prescribed a DOAC 

were seen in a DOAC clinic (n=156) and 78% (n=230/294) 

had DOAC counselling; 97% (n=295/304) had appropriate 

blood tests and 72% (n=216/298) had a recent weight 

recorded within their medical records. Three years on, 600 

patients within the practice are prescribed DOACs and 

74% (n=445) have had an annual review adhering to the 

gold standards set within the project.

Conclusion This QI project confirms that monitoring of 

DOACs can be improved within primary care by using QI 

methodology and improving patient safety, using PDSA 

cycles, stakeholder engagement and the introduction of 

the anticoagulant domains within the nationwide Quality 

Assurance and Improvement Framework.

PROBLEM

Clydach GP Surgery in South Wales has 25 
000 patients across three sites, and in 2019 
it was noted that patients were increas-
ingly prescribed direct oral anticoagulants 
(DOACs)—the group that includes apix-
aban and edoxaban. The initiation of these 

medications was usually undertaken by 
medical specialties, with inefficient follow- up 
and patients regularly directed to their 
general practitioner (GP) practice for moni-
toring. This project began by focusing on 318 
patients prescribed a DOAC in one of the 
sites.

The project began with one patient’s subop-
timal initiation of a DOAC in secondary care 
leading to the onus of continued prescribing 
and monitoring within the practice. Insuf-
ficient counselling at commencement led 
them to concurrently take contraindicated 
non- steroidal anti- inflammatory drugs 
(NSAIDs) and apixaban, and they had not 
had appropriate blood tests carried out. This 
significant event was reviewed and fed back to 
the secondary care team, and it was evident 
that there was a need to ensure appropriate 
education and monitoring for this patient 
and to the cohort of patients prescribed 

WHAT IS ALREADY KNOWN ON THIS TOPIC

 ⇒ Anticoagulants such as direct oral anticoagulants 

(DOACs) are used to treat a range of conditions, in-

cluding atrial fibrillation, and for the treatment and 

prevention of arterial/venous thromboembolism. 

Inappropriate initiation, counselling and monitoring 

of these anticoagulants could lead to patient harm.

 ⇒ This quality improvement (QI) project reviewed 

monitoring processes of DOACs within primary care 

to improve patient safety.

WHAT THIS STUDY ADDS

 ⇒ This QI project shows that by using QI methodolo-

gies, such as process mapping and driver diagrams, 

monitoring of DOACs can be better understood and 

consistent improvements in DOAC monitoring can 

be made.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ These findings can help to support healthcare teams 

who monitor DOACs, to help them understand their 

current system and to consider improvements to 

also improve patient safety.
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DOACs in the practice, to reduce patient harm. DOAC 
monitoring was also a ‘local enhanced service’ (LES) (see 
online supplemental appendix 1) and the practice would 
be financially compensated for the initiation, monitoring 
and education of these patients.

The aim of the project was to ‘Increase the percentage 
of patients appropriately monitored, while being 
prescribed a DOAC, by 20%, while adhering to British 
National Formulary (BNF) guidance and LES protocol,1 
between January and July 2019 at the Clydach GP Surgery, 
Swansea’.

BACKGROUND

Anticoagulants are prescribed for patients who have atrial 
fibrillation (AF) to prevent embolic events and for the 
treatment or prevention of arterial/venous thromboem-
bolism.2

DOACs3 were incorporated into the National Health 
Service after National Institute of Clinical Excellence 
guidance in 2012,4 and in 2019, when this project started, 
they made up 62% of all anticoagulants prescribed in 
England.5 However, due to a lack of familiarity by health-
care professionals (HCPs),2 monitoring requirements 
may not be as closely adhered to as more longstanding 
anticoagulants such as warfarin and the international 
normalised ratio,6 with its use since the 1950s.7

Inappropriate monitoring and poor patient educa-
tion can cause morbidity or mortality for this cohort of 
patients. Embolic events can occur with poor compliance, 
and meta- analyses (comparing dabigatran with warfarin) 
show that while DOACs have a reduced rate of bleeding 
in general, haemorrhage (specifically gastrointestinal) 
can occur with patients who inadvertently took/were 
prescribed aspirin or NSAIDs, or did not have appro-
priate dose reductions based on age or renal function8—
in essence, in patients with inappropriate monitoring.

There is extensive guidance available for HCPs and 
patients with regard to DOACs and the importance of 
monitoring and review: in toolkits, leaflets and training to 
prevent adverse events.9–11 It has been noted that a DOAC 
QI project detailing compliance with DOAC guidelines 
has recently been published in Qatar12 and a similar QI 
project was carried out in 2019 within a GP practice,13 with 
a PDSA cycle focused on patients prescribed apixaban, 
adding recall messages to medical records and engaging 
with pharmacists to increase adherence to monitoring. 
This QI project has considered other interventions and 
processes to improve DOAC monitoring and displays 
sustainability over 3 years.

MEASUREMENT

While considering the process measures for the practice, 
the QI team considered inclusion criteria to confirm 
that the patient had been appropriately monitored. 
They used the health board’s LES (online supplemental 
appendix 1) guidance with regard to DOAC initiation and 

monitoring,1 considering the fulfilment of these criteria 
to be the operational definition of a gold standard review:
1. Developing/maintaining a patient register.
2. Ensuring patient recall.
3. Educating patients.
4. At initiation and annually, reviewing patients (includ-

ing weight and blood tests).
Similarly, the BNF14 guidance advises that HCPs must:

 ► Consider age, dose adjustments and weight 
adjustments.

 ► Review renal function (ie, annual creatinine clear-
ance, urea and electrolyte blood tests).

 ► Monitor for bleeding and anaemia (ie, annual full 
blood count).

 ► Avoid use in severe liver disease (ie, annual liver func-
tion blood test).

The process measures for this project were the number 
of patients who had DOAC counselling and an updated 
weight and blood tests as part of the review to encompass 
this guidance. Medical records were reviewed at the end 
of the project to monitor compliance due to delays from 
invitations/blood forms sent out and the tests carried out.

The outcome measure was the cumulative number of 
patients within DOAC clinics—the percentage of patients 
who were appropriately monitored while prescribed a 
DOAC, to meet the aim, between January and July 2019.

Balancing measures were considered as a team, and feed-
back from staff highlighted concerns regarding increased 
administrative time (eg, distributing blood forms) and 
increased pharmacist workload. It was predicted that 
there would be an initial output of work but with a system 
shift, this should settle, and advantages should outweigh 
disadvantages, and this is further discussed within the 
limitation section of this study.

In January 2019, an administrative search was carried out 
for the read code ‘Anticoagulant monitoring’, focusing 
on the previous 8 weeks. After excluding patients taking 
warfarin, this indicated 0 results, and 0% of patients were 
monitored within the practice anticoagulant clinic. It 
transpired that anticoagulant reviews took place opportu-
nistically usually within medication reviews of other medi-
cations that a patient was prescribed, and blood forms 
were distributed due to other comorbidities (eg, diabetes 
reviews) and after gaining stakeholder input, clinicians 
stated that they were unfamiliar with what was required.

A baseline audit retrospectively reviewing the previous 
16 weeks (September–December 2018) (online supple-
mental appendix 2) revealed that 6% of patients 
prescribed a DOAC had a medication review (n=19) out 
of the 318 patients prescribed a DOAC. 1.9% (n=6) met 
all the standards set above, 3.8% (n=12) had counselling, 
4% (n=13) had appropriate blood tests taken, and 3.1% 
(n=10) had a recent weight documented within their 
medical records often due to other comorbidities. This 
is in contrast with when the LES began in March 2018 
with every DOAC review that took place being compliant 
with counselling and blood tests and 92% compliance 
with recording weight in each monitoring appointment 
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between April and May 2018, usually initiated by the 
pharmacist.

When considering the validity and reliability of data, it 
was considered that while the team aimed to be rigorous 
with their methodology, there was variation in documen-
tation and omission of coding due to human error.

DESIGN

Prior to starting the project, it was necessary to review the 
current process of DOAC monitoring and highlight waste 
in the process. This used Lean methodology15 to optimise 
the people involved, effort and organisation to create a 
safer and efficient system.

A process map (figure 1) showed that the current 
DOAC monitoring system was both multidisciplinary and 
multifactorial, and each step was a potential area for error, 
with holes lining up as per the Swiss cheese model.16 Each 
system is perfectly designed to get the results it gets,17 
and this unwarranted variation was clear to see when 

visualised, showing how human factors played a role, 
leading to the inefficient monitoring of DOACs. It high-
lighted the important role that the pharmacist played in 
ensuring DOAC monitoring and sparked ideas for PDSA 
cycles.

During process mapping, it was evident that the 
coproduction of the project was vital for its success. The 
team considered the stakeholders involved, and their 
roles included the administrative team (coding/clinic 
organisation), prescribing clerks (sending prescrip-
tions to the pharmacist), nurses and health care assis-
tants (HCAs) (by running supporting clinics), doctors 
(DOAC education) and the practice manager/partners 
(to ensure the project was financially considerate and 
patient- centred).

With the stakeholders, the team created a driver 
diagram (figure 2).

Working with stakeholders aimed to give the project 
the best chance of success, creating a coalition using 

Figure 1 Process map of initial DOAC monitoring. DOAC, direct oral anticoagulant.

Figure 2 Driver diagram for DOAC monitoring. DOAC, direct oral anticoagulant.
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coproduction, sharing the project and using their ideas 
to ensure the most efficient process.

The pharmacists were keen to support the project 
and to encourage sustainability, and the team wanted 
a changed culture and highlighted the tagline ‘Think 
DOAC, think Pharmacist’ to ensure that they always knew 
to refer to the pharmacist for help.

STRATEGY

This project initially involved three Plan, Do, Study, Act 
(PDSA) cycles, and at each stage of the cycles, there has 
been consideration to adapt or adopt changes.

PDSA 1

Distribution of letters to patients to invite them for a 
DOAC review.

The aim of this cycle was to initiate contact with patients: 
a database search identified the cohort, they were placed 
onto an anticoagulant register and all 318 patients were 
sent an invitation for review.

Plan: Invite patients for monitoring and encourage 
patient engagement.

Do: Letters were posted with blood forms and a weight 
requested.

Study: This cycle gleaned valuable data, helping to 
update the DOAC cohort, identified who could engage 
with the project, identified 30 patients subsequently 
excluded and helped inform the next PDSA cycle:

 ► 10 had died or left the practice.
 ► 10 lacked the capacity to discuss their medication 

(could not be counselled).
 ► Six were bedbound and could not be weighed.
 ► Four wanted to change their DOAC back to warfarin.

These letters led to:
 ► 34% (100/294) having a medication review and 

counselling.
 ► 64% (194/298) had an updated weight.
 ► 90% (273/304) had updated blood tests.

Abnormalities were flagged to the pharmacist/general 
practitioner to ensure dose reductions as needed or other 
interventions.

It was estimated by an administrative staff that this only 
took a morning’s session to arrange, running the admin-
istrative search, printing letters and filling envelopes with 
invitations and blood forms, although this should have 
been collected formally to understand the impact of 
these changes.

Act: This letter sparked the activity of DOAC monitoring 
to discuss blood results and counsel other patients, and 
pharmacist- led DOAC clinics (PDSA 2) were arranged.

One of the prescribing teams also ensured that patients 
prescribed a DOAC had prompts on their medical record 
for an annual review to ensure project sustainability and 
remove the reliance on memory. The team had planned 
to change only one thing at a time, but as highlighted 
by the Hawthorne effect,18 they had taken the initiative 

to support the project, and these results were assimilated 
within PDSA 1.

PDSA 2: pharmacist-led DOAC clinics

After discussing the results from PDSA cycle 1, it was felt 
by the team that the pharmacist would be best placed to 
carry out reviews within a set DOAC clinic. These sessions 
became embedded within the pharmacists available 
sessions.

Plan: Pharmacists to carry out DOAC clinics.
Do: This was an opportunity to counsel the patients, 

ensure appropriate monitoring and weigh them.
Study: This cycle took place over 6 months—therefore, 

the data were best displayed in a form of a Run chart 
(figure 3).

There were some difficulties with gaining the data from 
these clinics due to variability in the recording of notes by 
the pharmacists. The most frequent variation regarding 
documentation about blood tests or that blood forms had 
been issued. If it was not documented, it was felt not to 
have been carried out, something that could have been 
rectified with a DOAC clinic checklist.

Following these clinics, the patients monitored with 
counselling increased to 71% (n=209) with small numbers 
of patients reviewed each week for a continuous and 
steady change and to ensure that the pharmacists were 
not overwhelmed by the work taking into consideration 
the impact of these appointments.

Act: The team decided to take a different approach next 
to see if this could accelerate the rate of change, and the 
GP Registrar started carrying out their own DOAC clinics.

PDSA 3

Initiate doctor- led DOAC clinics, adapting the process 
of the current pharmacy led–clinics, to increase moni-
toring numbers and to ensure other HCPs could carry 
out reviews in the absence of the pharmacist.

Having learnt from PDSA 1, this cycle focused on 
small changes with a smaller pilot of patients. To ensure 
improved clinic access, telephone consultations were 
organised, with patients offered in- person appointments 
if preferred.

Figure 3 Run chart displaying cumulative DOAC reviews. 

DOAC, direct oral anticoagulant.
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Plan: These sessions took place within the doctor’s self- 
directed learning sessions to allow sufficient consultation 
time.

Do: Twenty- four patients who had been recently 
prescribed a DOAC in 2019 were invited.

Study: 12.5% (n=3) were excluded from the QI project 
(one deceased, one switched to warfarin and one deemed 
not to have the capacity to be counselled), and out of the 
remaining:

 ► 100% were counselled (21/21).
 ► 100% had a recent weight recorded (22/22).
 ► 100% had updated bloods (22/22).

These clinics took an average of 8 min and were oppor-
tunities to counsel the patients about their medication 
and ensure that they were prescribed the correct dose for 
their weight/blood results, as well as answer their queries. 
Further additions included read codes (Anticoagulation 
monitoring) and annual recall on their records. A pop- up 
was also placed on their medical records, highlighting 
that they were on an anticoagulant which needs review/
weight/blood tests.

This cycle showed the strength of focusing on a small 
cohort, before potentially considering the spread and 
scale of this intervention, and this was an opportunity 
to share learning and encouragement to other HCPs to 
carry out such reviews within the practice.

GP appointments cover a great deal in 10 min, and after 
engaging with other clinicians in the practice, it became 
clear that many of them ignore pop- ups on computer 
programs. This perhaps could lead itself to an expan-
sion of this QI project in the future, aiming to review 
the medical record pop- ups for these patients and only 
leaving what is necessary (eg, advising the avoidance of 
NSAIDs/reminders that annual monitoring is required).

Act: Having this prompt on the system created a new 
process for the harmacist. Once patients have appro-
priate read codes/recalls and the aim is to review this 
cohort each month to identify who needs a DOAC review, 
prompting a letter requesting up- to- date bloods/weight 
and the invitation for DOAC clinic review to ensure 
ongoing sustainability. This helps to remove human 
factors by ensuring that there has been a system change 
for sustainability, making it easier for everyone to do the 
right thing, every time.

RESULTS

The Run chart (figure 3) displays PDSA 2 and how many 
patients were appropriately monitored with a DOAC 
review, displaying baseline data too. Week 1 began 
following the distribution of patient invitation letters and 
the data were gained by manually reviewing the pharma-
cist’s appointments (because unfortunately there was no 
appointment code for anticoagulant monitoring).

 ► Between 7 January and 15 April 2019 clinics were carried 
out by pharmacist A, who had previous cardiology 
experience and was an experienced anticoagulant 
pharmacist.

 ► April 22 onwards was carried out by pharmacist B. This 
pharmacist was also experienced but was new to the 
practice and the patients, having not worked in the 
community before. While acclimatising to the prac-
tice, they started with a smaller task load of DOAC 
clinics and took time to become familiar with the 
process.

Patient feedback showed that they were pleased they were 
being monitored and could ask questions about their 
DOAC medication which they were often unsure about. 
The Run chart shows that at its most successful, up to 15 
patients were being reviewed within these clinics each 
week, and in total 42% of patients (n=135) were reviewed 
within these clinics. The worst- performing weeks revealed 
that zero patients had a DOAC review. On review it was 
felt that common/special cause variation could explain 
this. It was predicted that there would always be a vari-
able number of patients attending the clinics, due to 
non- attendance of patients and other pharmacist commit-
ments/meetings, also known as common- cause variation.

With regard to special cause variation:
 ► Pharmacist A: annual leave in February meant that no 

DOAC clinics took place because cover had not been 
arranged.

 ► Pharmacist B: began in April and during their first 
weeks in the practice DOAC clinics did not take place. 
Annual leave in July also meant that DOAC clinics did 
not take place and cover had not been arranged.

While these reviews are important, they were not deemed 
clinically urgent and were planned electively; therefore, 
the practice did not want to arrange DOAC clinic cover 
when the pharmacists were not available; however, if the 
absence was ongoing, this would have been considered.

Taking into consideration all three PDSA cycles, within 
6 months, the project improved the rate of monitoring 
of patients prescribed a DOAC (considering the process 
measures): 78% (n=230/294) having had documented 
DOAC counselling; 97% (n=295/304) had appropriate 
blood tests for monitoring and 72% (n=216/298) had a 
recent weight recorded within their medical records.

When reviewing the outcome measure, 49% (n=156) 
of patients had a review in a set DOAC clinic. The project 
successfully met the project aim, noted above the target 
line of 20% in figure 3.

Three years of anticoagulant reviews and monitoring 
are established—identifying the scale and spread of the 
project, gathering data longitudinally and considering 
a patient- centred approach. Recognising the important 
role of pharmacists and allied HCPs within the other 
PDSA cycles, the practice has currently adapted DOAC 
clinics (PDSA 4 on the chart) with the addition of two 
practice pharmacists, the international normalised ratio 
nurse and pharmacy technician who now carry out the 
majority of DOAC reviews over three GP sites, usually by 
telephone. There is now a computer template used during 
the consultation and documentation of the stroke risk 
assessment tool CHADVASC19 score when appropriate 
(a point scoring system to risk stratify strokes in patients 
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with AF). DOAC clinics have become more flexible, and 
reviews are added to pharmacist slots as appropriate 
(instead of set afternoon clinics), medication recalls are 
created for annual review and consultations are coded 
as ‘Anticoagulant Medication Review (8BT3)’ to ensure 
appropriate recall.

By October 2022, there were over 600 patients at 
the practice taking a DOAC and 54% (n=324) of these 
patients had a review within the last 12 months and 43% 
(n=258) of over the age of 75 had a review—considering 
this cohort to be at risk of the sequelae of poor moni-
toring (see online supplemental appendix 3 for monthly 
DOAC reviews).

The practice has now focused on upskilling the 
prescribing clerks and there is an emphasis on patients 
taking responsibility for their monitoring, being empow-
ered to organise their own blood tests, submit weights and 
arrange their DOAC review with support from the prac-
tice that have all been seen to impact DOAC monitoring 
levels. Patients who do not avail of this are contacted by 
the practice and supported to make an appointment, and 
housebound patients are assisted by district nurses.

This further adaptation of the project has corresponded 
with the introduction of a nationwide Quality Assurance 
and Improvement Framework of anticoagulation regis-
ters, which has helped encourage the sustainability of 
the project with up to 10% of DOAC patients (n=60) per 
month receiving a DOAC review—which also highlights 
the impact that patient autonomy can have on sustaining 
monitoring numbers, with patients reporting their pref-
erence to arrange monitoring based on their schedules, 
which patients have reported has supported them with 
their DOAC monitoring, with patients stating that they 
recognise the importance of regular review for their own 
safety.

Throughout the project, the wider practice team 
has been regularly updated on progress and asked for 
comments and feedback to ensure continuous improve-
ment. There is now discussion within the practice to focus 
on other medications that require monitoring to repli-
cate some of the processes from this project.

LESSONS AND LIMITATIONS

The strength of this QI project is that it has helped to 
improve patient safety with this cohort of patients by 
aligning their monitoring with appropriate standards. 
This was achieved with the introduction of QI method-
ology, creating a robust system, co- production and collab-
oration of the wider multidisciplinary team and empow-
ering patients to understand and be involved within their 
own care. Similarly, the project has ensured sustainability 
with system changes that incorporated prudent health-
care by using experienced pharmacist- led teams for 
reviews, which has also freed up GP appointments.

There were some limitations within the project; in 
hindsight, it would have been useful to review the medical 
records of all (300+) patients prescribed a DOAC to 

accurately describe the baseline of anticoagulant reviews. 
However, a pragmatic baseline of 16 weeks was decided 
on by the project team, and although many of the reviews 
met the set criteria, for example, counselling, it was felt 
that they were often substandard. Reviewing current 
medical records has shown a significant improvement in 
the quality of DOAC reviews and accurate coding prac-
tices which has ensured that this cohort can be monitored 
more closely.

Similarly, the scale PDSA 1 was too large, inviting too 
many patients at the same time, causing both practical 
difficulties and missing the chance to initiate and learn 
from the first reviews. In retrospect, if PDSA 1 had 
involved a smaller patient sample, PDSA 2 could have 
tested spread and scale on larger patient numbers in the 
same cohort.

The QI project also took longer than expected because 
while all teams wanted to be supportive, often other tasks 
and other clinical work took precedence over the project, 
occasionally delaying patient reviews highlighting the 
conflict between scheduled and unscheduled care.

It is possible that there are some patients who have 
not been included in the results within PDSA cycle 2 due 
to unclear documentation about the consultation. The 
pharmacists and clinicians had different approaches to 
documenting findings and consultations, and a formal 
computer template now helps mitigate this.

This project highlights the importance of carrying out 
one change at a time, and in keeping with QI ideology, 
small changes. Perhaps in the future, to avoid reliance 
on memory, medication reviews should coincide with 
the patient’s birthday month. Or there will be a DOAC 
month—in which all such reviews should occur, with suffi-
cient time given for this by all teams.

Similarly, balancing measures were considered from 
the start of this study; however in retrospect, these could 
have been formally collected, for example, counting how 
many of the pharmacist appointments were taken over by 
DOAC appointments, timing how long it took the admin-
istrative team to send out invitations and so on. If this 
study was repeated, these should be taken into consid-
eration, something that was lost within this study during 
the realities of working within primary care, but are vital 
within QI work to fully understand whether all changes 
are improvements.

This project took place prior to the COVID- 19 pandemic, 
and it continued using telephone reviews for monitoring. 
Most patients have a weighing scale at home and would 
still be able to attend phlebotomy appointments within 
specified health board clinics, removing unnecessary 
appointments and simultaneously preventing potential 
harm, and ongoing results proved this.

CONCLUSIONS

This QI project met its aim by carrying out of 74% 
(n=445) of DOAC reviews across four PDSA cycles, even 
as the number of DOAC prescriptions doubled. Process 
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and outcome measures evolved from the planning stage 
to the implementation of the project, considering that 
this was a large project, and the team was initially unsure 
about the ultimate outcome measure until the healthcare 
system was understood further.

The different measures helped the team to focus on 
how changes were having an impact, with the important 
consideration of balancing measures and the unintentional 
consequences of change at the forefront throughout. Many 
changes were positive: improved teamwork, empowerment 
of pharmacists and patients, data gained for improvement 
and others were less desirable: increased workload and 
administrative tasks.

The project used several QI tools: process mapping and 
driver diagrams to help to understand the problem, PDSA 
cycles to test improvements and Run charts to visualise data.

As per the process map, patient- centred processes are an 
important factor. Regardless of simplifying the system and 
creating DOAC clinics, the patient must engage with the 
process, attending appointments, travelling for blood tests, 
and so on, and the practice has attempted to encourage this 
as much as possible. Perhaps initiating peer patient sessions 
could help support DOAC patient education in the future, 
although patient confidentiality would remain at the fore-
front of such a session.

This QI project has shown that DOAC monitoring within 
primary care can take place efficiently and safely, and 3 years 
since its initiation it has shown consistent and sustained 
improvement in rates of DOAC reviews. The project is ever- 
evolving, highlighting continuous change within a recently 
challenging environment during the COVID- 19 pandemic. 
Focusing ahead the team could aim for 100% of all patients 
prescribed a DOAC to have annual monitoring within the 
practice.

Twitter Isobel Joy McFadzean @JoyMcfadzean

Acknowledgements The team would like to thank all the team at Clydach Primary 

Care Centre and Health Education and Improvement Wales (HEIW) for their support 

of the manuscript.

Contributors IJM conceived and designed the idea for the project and supervised 

by RF. IJM wrote the first draft of the manuscript, and a revised manuscript was 

edited by RF, CF, VM and SG. IJM is the guarantor for this work.

Funding HEIW will fund the publication of this article as part of the HEIW QI prize 

of 2021/2022.

Competing interests This QI project was submitted by IJM as part of the 

Improving Quality Together Silver project requirements and won the Health 

Education and Improvement Wales (HEIW) QI prize 2022 (https://heiw.nhs.wales/ 

news/heiw-improvement-prize-202122/). A HEIW representative (SG) supported 

the editing process of this manuscript and HEIW will fund the publication of this 

manuscript but had no part to play within the project itself.

Patient and public involvement Patients and/or the public were not involved in 

the design, conduct, reporting or dissemination plans of this research.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement All data relevant to the study are included in the 

article or uploaded as supplementary information.

Supplemental material This content has been supplied by the author(s). It has 

not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 

peer- reviewed. Any opinions or recommendations discussed are solely those 

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 

responsibility arising from any reliance placed on the content. Where the content 

includes any translated material, BMJ does not warrant the accuracy and reliability 

of the translations (including but not limited to local regulations, clinical guidelines, 

terminology, drug names and drug dosages), and is not responsible for any error 

and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 

Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 

permits others to distribute, remix, adapt, build upon this work non- commercially, 

and license their derivative works on different terms, provided the original work is 

properly cited, appropriate credit is given, any changes made indicated, and the use 

is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD

Isobel Joy McFadzean http://orcid.org/0000-0001-9766-2681

REFERENCES
 1 Abertawe Bro Morgannwg University Health Board. DOAC enhanced 

services. 2018.
 2 Lee LH. DOACs – advances and limitations in real world. Thromb J 

2016;14:17. 
 3 Adcock DM, Gosselin R. Direct oral anticoagulants (DOACs) in the 

laboratory: 2015 review. Thromb Res 2015;136:7–12. 
 4 Ahmad Y, Lip GYH. Dabigatran etexilate for the prevention of stroke 

and systemic embolism in atrial fibrillation: NICE guidance. Heart 
2012;98:1404–6. 

 5 Afzal S, Zaidi STR, Merchant HA, et al. Prescribing trends of oral 
anticoagulants in England over the last decade: a focus on new and 
old drugs and adverse events reporting. J Thromb Thrombolysis 
2021;52:646–53. 

 6 Kuruvilla M, Gurk- Turner C. A review of warfarin dosing and 
monitoring. Proc (Bayl Univ Med Cent) 2001;14:305–6. 

 7 Rettie AE, Tai G. The pharmocogenomics of warfarin. Mol Interv 
2006;6:223. 

 8 Majeed A, Hwang H- G, Connolly SJ, et al. Management and 
outcomes of major bleeding during treatment with dabigatran or 
warfarin. Circulation 2013;128:2325–32. 

 9 Brow Medical Centre. Patient information leaflet direct oral 
anticoagulants - DOACs.

 10 National Health Service. Overview - anticoagulant medication. 2021. 
Available: https://www.nhs.uk/conditions/anticoagulants/

 11  Patient. co. uk. Anticoagulants. 2021. Available: https://patient.info/ 
heart-health/anticoagulants

 12 Muhid A, Khan J. The monitoring of DOACs in primary care, a quality 
improvement project. MEWFM 2022;20. 

 13 Mateen ZS. A quality improvement project conducted in a GP 
practice in greater Manchester to improve the monitoring and safety 
of patients on apixaban. Clin Med 2019;19:70–1. 

 14 BNF. Apixaban monitoring requirements. 2022.
 5 Snee RD. Lean six sigma – getting better all the time. International 

Journal of Lean Six Sigma 2010;1:9–29. 
 16 Reason J. Human error: models and management. BMJ 

2000;320:768–70. 
 17 Carr S. A quotation with a life of its own. Patient safety & quality 

healthcare, 2008.
 18 Wickström G, Bendix T. The "Hawthorne effect" — what did the 

original Hawthorne studies actually show? Scandinavian Journal of 
Work, Environment & Health 2000;26:363–7. 

 19 Reichwein R, Richardson A, Velasco C. Abstract P720: primary 
stroke prevention by primary care providers: an unmet need. Stroke 
2021;52:AP720- AP. 

 o
n

 J
u
n
e

 2
, 2

0
2
3

 b
y
 g

u
e
s
t. P

ro
te

c
te

d
 b

y
 c

o
p
y
rig

h
t.

h
ttp

://b
m

jo
p
e
n
q
u
a
lity

.b
m

j.c
o
m

/
B

M
J
 O

p
e

n
 Q

u
a

l: firs
t p

u
b

lis
h

e
d

 a
s
 1

0
.1

1
3

6
/b

m
jo

q
-2

0
2

2
-0

0
2

2
1
6
 o

n
 1

 J
u
n
e
 2

0
2
3
. D

o
w

n
lo

a
d
e
d
 fro

m
 



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance

Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open Qual

 doi: 10.1136/bmjoq-2022-002216:e002216. 12 2023;BMJ Open Qual, et al. McFadzean IJ



 

Baseline audit for DOAC reviews – BETWEEN April-December 2018 at Clydach Surgery, Swansea 

  

 

Patient 

number 

Date of 

review 

  

DOAC 

prescribed 

DOAC 

review 

coded 

Weight 

recorded 

Appropriate 

blood tests 

DOAC 

counselling  
Gold standard review 

 (Y or N) (Y or N) (Y or N) (Y or N) (Y or N) 

December 1 27/12/2018 Rivaroxaban N N Y N N 

 2 24/12/2018 Rivaroxaban N N N Y N 

 3 17/12/2018 Apixaban N Y Y N N 

 4 05/12/2018 Apixaban N N Y N N 

 5 04/12/2018 Rivaroxaban Y N N Y N 

November 6 22/11/2018 Apixaban N N Y N N 

 7 20/11/2018 Apixaban N N Y N N 

 8 19/11/2018 Rivaroxaban N N N N N 

 9 16/11/2018 Apixaban N Y N Y N 

 10 16/11/2018 Apixaban N Y N Y N 

 11 08/11/2018 Dabigatran Y Y Y Y Y 

 12 07/11/2018 Rivaroxaban Y N Y N N 

 13 02/11/2018 Apixaban Y Y N Y N 

October 14 29/10/2018 Rivaroxaban Y N Y Y N 

 15 09/10/2018 Apixaban Y Y Y Y Y 

 16 08/10/2018 Apixaban Y Y Y Y Y 

 17 04/10/2018 Rivaroxaban Y Y Y Y Y 
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 18 04/10/2018 Rivaroxaban Y Y Y Y Y 

September  19 12/09/2018 Rivaroxaban Y Y Y Y Y 

                 

August  20 31/08/2018 Apixaban Y N Y Y N 

 21 24/08/2018 Rivaroxaban Y Y Y Y Y 

 22 22/08/2018 Rivaroxaban Y Y Y Y Y 

 23 16/08/2018 Apixaban Y N Y Y N 

 24 10/08/2018 Apixaban Y Y Y Y Y 

 25 02/08/2018 Apixaban Y Y Y Y Y 

 26 01/08/2018 Rivaroxaban Y Y Y Y Y 

July 27 23/07/2018 Rivaroxaban Y Y Y Y Y 

 28 20/07/218 Apixaban Y Y Y Y Y 

 29 12/07/2018 Apixaban Y Y Y Y Y 

 30 05/07/2018 Apixaban Y Y Y Y Y 

June  31 18/06/2018 Apixaban Y Y Y  Y Y 

 32 15/06/2018 Apixaban Y N Y Y N 

 33 12/06/2018 Rivaroxaban Y N Y  Y N 

 34 11/06/2018 Apixaban Y Y Y  Y Y 

 35 06/06/2018 Apixaban Y Y Y  Y Y 

 36 05/06/2018 Rivaroxaban Y Y Y  Y Y 

 37 01/06/2018 Rivaroxaban Y Y Y  Y Y 

May 38 30/05/2018 Apixaban Y Y Y  Y Y 
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 39 29/05/2018 Apixaban Y Y Y  Y Y 

 40 29/05/2018 Rivaroxaban Y N Y  Y N 

 41 25/05/2018 Apixaban Y Y Y  Y Y 

 42 23/05/2018 Dabigatran Y Y Y  Y Y 

 43 24/05/2018 Rivaroxaban Y Y Y  Y Y 

 44 23/05/2018 Apixaban Y Y Y  Y Y 

 45 23/05/2018 Apixaban Y Y Y  Y Y 

 46 22/05/2018 Apixaban Y Y Y  Y Y 

 47 21/05/2018 Apixaban Y Y Y  Y Y 
 

48 21/05/2018 Apixaban Y Y Y  Y Y 

April 49 04/04/2018 Apixaban Y Y Y  Y Y 

 

 

Appendix 2. Baseline audit data DOAC reviews between April- December 2018 
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