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Abstract

An increasing number of patients are being prescribed direct oral anticoagulants (DOACs),
while the patients who remain on warfarin are becoming more complex. There is currently
a lack of a standardised anticoagulation review for patients in primary care, resulting in poten-
tially preventable harm events. Our aim was to implement a new service, where a standardised
review is carried out by a specialist multidisciplinary secondary care anticoagulation team.
Overall, the implementation of a standardised review resulted in better optimisation of anti-
coagulation management for patients taking either a DOAC or a warfarin. Of the 172 eligible
patients prescribed warfarin, 47 (27%) chose to switch aDOAC. The average time in therapeutic
range for patients on warfarin before and after the pilot increased from 73.5% to 75%. Of 482
patients taking a DOAC, 35 (7%) were found to be on incorrect dose. In 32 (91%) of 35 patients,
the dose was amended after notifying the patient’s general practitioner. We also found a sig-
nificant number of patients inappropriately prescribed concomitant medication such as anti-
platelet or non-steroidal anti-inflammatory drugs, potentially putting the patients at an elevated
risk of bleeding. While further research is needed; we believe the results of this pilot can be used
to help build a case to influence the commissioning of anticoagulation services. Secondary care
anticoagulation teams, like our own, may be well-placed to provide or support such services, by
working across the primary care and secondary care interface to support our primary care
colleagues.

Oral anticoagulants are high-risk medicines associated with significant harm events, especially if
not managed appropriately (Howard et al., 2007; Maffey et al., 2018). Two major classes of oral
anticoagulants are available: vitamin K antagonists (typically warfarin) and direct oral antico-
agulants (DOACs). Over the past five years, our hospital has established a specialist anticoagu-
lation team responsible for continuously improving the care of patients taking these medicines.
As part of this programme or work, we piloted a standardised annual anticoagulation review for
patients in primary care. The rationale for this service, and its implementation and outcomes are
described in this article.

To provide context, our hospital has 759 beds and provides comprehensive acute, outpatient
and diagnostic services to a population of ~500,000 people in towns and villages in a predomi-
nately rural area of south-west England. In our local area, responsibility for the routine prescrib-
ing and monitoring of the DOACs lies with general practitioners (GPs). Warfarin is also
prescribed by GPs, but the responsibility for warfarin monitoring varies with GP practice
and may be provided by either the GP or the hospital anticoagulation team. Eleven of
26 GP practices in our local area currently subcontract their warfarin monitoring to the hospital
anticoagulation team.

Scoping audit: the extent of anticoagulation-related harm at hospital admission

From January to December 2016, we carried out an audit of patients admitted to hospital with
known atrial fibrillation (AF) who suffered an anticoagulation-related harm event and patients
prescribed warfarin (for any indication) who were admitted due to a high international normal-
ised ratio (INR) of greater than eight. Over this 12-month period, 201 patients met the criteria
for inclusion in the audit. In all, 135 admissions (67%) were patients with known AF (Table 1).
In 57% of these patients there was a problem with their anticoagulation which might have been
detected before admission, such as a sub-therapeutic INR, prescription of an incorrect DOAC
dose or non-adherence. In all, 68 cases (34%) has an INR of greater than eight was found to be a
contributory cause for a patient’s hospital admission. Two of these patients had known AF and
were admitted with a central nervous system bleed (Table 1). The mean length of stay for these
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patients was 14 days. Overall, anticoagulation-related harm events
resulted in a total of 1575 bed days, with a mean length of stay of
29 days. Themortality rate was 20%within four weeks of admission.
Our audit did not include patients who were on anticoagulation for
other indications such as treatment and prevention of venous
thromboembolism (VTE). Consequently, our data are likely to be
an underestimate of the true extent of anticoagulation-related harm
events. Overall, the results suggest identifying anticoagulation prob-
lems in primary care can help reduce patient harm and demand for
secondary care services.

Addressing the problem identified by the audit

Since our audit, patients with known AF, not currently anticoagu-
lated, are reviewed annually in primary care by GP practice phar-
macists. However, the problem of safe ongoing management of
patients already established on long-term anticoagulation has
not been addressed. The London Clinical Network published guid-
ance in 2016, which defined the elements of an ‘excellent’ antico-
agulation service (Kar and Williams, 2016). This was primarily for
patients anticoagulated for AF; however, the general principles are
transferable to patients on oral anticoagulation for other indica-
tions too. An annual anticoagulation review is classed as an essen-
tial element for providing an excellent service. Other guidelines
recommend the use of a multidisciplinary team working to stand-
ardised policies to improve anticoagulant prescribing and the
development of a shared care approach across the interface
between primary and secondary care (Kvamme et al., 2001; Barr
and Epps, 2019). Currently there is no standardised review for
patients prescribed a DOAC or warfarin (regardless of indication)
in our local area or nationally. There is also little guidance on how
best such a review might be implemented. Therefore, in order to
address the problems identified by our audit, we decided to develop

and pilot a new service whereby a specialist multidisciplinary sec-
ondary care anticoagulation team provided a standardised annual
anticoagulation review for patients in primary care. The aim of this
service was to optimise anticoagulant treatment and thus reduce
the risk of harm.

Implementing an annual anticoagulation review

The annual anticoagulation reviews were designed to include con-
tent specified by the London Clinical Network (Kar and Williams,
2016). They were carried out by a specialist nurse and pharmacist,
both with several years’ experience of working in anticoagulation
and employed by our hospital. A review was carried out for all
patients prescribed an oral anticoagulant (warfarin or DOAC) in
five GP practices to which the hospital anticoagulation team cur-
rently provides a warfarin monitoring service. These five GP prac-
tices had a total of 32,024 registered patients and 29 GPs. Reviews
were carried out in 2018 over a 12-month period. In order to pro-
vide a service which is as close and convenient as possible for
patients (Kar and Williams, 2016), all reviews were carried out
either at their GP practice or via telephone.

Warfarin reviews

Where possible, warfarin reviews were carried out either face-to-
face at the patient’s GP practice or via a telephone consultation.
In all cases, the consultation was recorded on the patient’s GP rec-
ord and, if necessary, a recommendation was made to the GP for
follow-up. Where a patient was not able to be contacted, a more
limited review was carried out in the patient’s absence and recom-
mendations for follow-up, if applicable, were made to the patient’s
GP. For all patients taking warfarin, the following criteria were
reviewed:

Table 1. Results of an audit of patients with known atrial fibrillation admitted to hospital with an anticoagulation-related harm event from January to December 2016.

Patients prescribed warfarin Patients prescribed a DOAC

Total number
of patients (%)

(n = 135)
Total number
of patients

Number of patients
with different levels
of INR control

Total number
of patients

Number of patients with
different types of problem

Unknown
anticoagulant

Admitted with an
ischaemic stroke while
not anticoagulated

54 (40%) - - - - -

Admitted with an
ischaemic stroke while
anticoagulated

47 (35%) 28 Sub-therapeutic INR: 17 19 Prescribed incorrect lower
dose: 3

0

Not taking prescribed
DOAC: 3

Therapeutic INR: 11 Not taking rivaroxaban with
food: 2

No known problem: 11

Admitted with a central
nervous system bleed
while anticoagulated

30 (22%) 11 INR >8: 2 11 Prescribed incorrect higher
dose: 6

8

INR >5: 6 No known problem: 5

Admitted with another
or unspecified
anticoagulation-related
harm event

4 (3%) 3 - 1 - -

DOAC = direct oral anticoagulant; INR = international normalised ratio
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1. Indication
2. Assessment and correction (if possible) of risk factors for

bleeding (eg, concomitant prescribing of antiplatelet and or
non-steroidal anti-inflammatory drugs (NSAIDs)

3. Time in therapeutic range (TTR; with a target of >65%)
4. Alternative anticoagulation: appropriate patients were given

the option of all four DOACs as alternative anticoagulants
as part of a joint discussion

For patients who were reviewed either face-to-face or via a tele-
phone consultation, the following criteria were also reviewed:

5. Patient’s understanding of his/her condition and treatment
6. Adherence
7. Possible side effects

Patients prescribed warfarin for AF associated with valve dis-
ease (as per the European Society of Cardiology guidelines,
2018), mechanical prosthetic valve replacement or previous VTE
with an INR target >2–3 were deemed inappropriate for a switch
to a DOAC (Steffel et al., 2018). In addition, patients with a weight
of >120 kg were ineligible for a switch to a DOAC (Martin et al.,
2016). Patients were also deemed inappropriate for a DOAC if they
had any other contraindication as per the relevant summary of
product characteristics (SPC). For all patients who continued with
warfarin, advice regarding improving INR control was given. For
appropriate patients who decided to switch to a DOAC, the GPwas
contacted, so that a prescription for the DOAC could be issued
based on the recommendation of the anticoagulation nurse or
pharmacist. A switching plan was then given to the patient
(Supplementary File 1). Individual switching plans for each
DOAC were created by the hospital anticoagulation team using
information from the SPCs of the various drugs. Patients were
given the contact details of the hospital anticoagulation team in
case they had any questions or concerns after switching.

DOAC reviews

DOAC reviews were completed in two parts. Part one involved a
review of the patient’s GP record was done in the absence of the
patient and included the following criteria:

1. Indication
2. Assessment and correction (if possible) of risk factors for

bleeding (eg, concomitant prescribing of antiplatelet and or
NSAIDs)

3. Dose
4. Renal function, liver function, and full blood count (in the last

12 months)
5. Weight

For part two, the following criteria were assessed via a telephone
consultation with the patient:

6. Patient’s understanding of their condition and treatment
7. Adherence
8. Alternative anticoagulant strategies (if applicable)
9. Taking with food (if prescribed rivaroxaban)
10. Missed doses (including the number of missed doses and any

reasons why)
11. Possible side effects

All complex patients (taking warfarin or a DOAC) were dis-
cussed as part of amultidisciplinarymeeting involving a consultant
haematologist and other specialist as applicable (Kar andWilliams,
2016). If necessary, patients were referred for review at the haema-
tology thrombosis clinic.

Outcomes

Over a 12-month period, 821 patients were reviewed as part of the
pilot. Of these patients, 339 (41%) were initially taking warfarin
and 482 (59%) taking a DOAC.

Warfarin reviews

Warfarin reviews were carried out either face-to-face with the
patient at the patient’s GP practice (n=162; 48%) via a telephone
consultation with the patient (n=53; 16%) or in the absence of the
patient (n=124; 37%). Patients who were reviewed in their absence
included those patients under the care of a nursing or residential
home and those who were uncontactable via telephone or letter.
Patients had been prescribed warfarin for a variety of indications
(Table 2).

Of the 339 patients taking warfarin, 228 (67%) were deemed
eligible for a switch to a DOAC. Of these patients, 56 (25%) had
a review done in their absence. Instead a recommendation was
made to their GP for follow-up . Of the remaining 172 patients,
47 (27%) chose to undertake a switch to a DOAC. Reasons for
patients switching included one or more of the following:

➢ TTR <65% (19 (40%) of 47 patients who switched to a DOAC
had a TTR <65%. Of the 19 patients, 4 (21%) had a TTR
<40%)

➢ Lack of regular INR monitoring
➢ Fewer interactions between warfarin and diet/medication
➢ Lower risk of bleeding

Reasons given by patients for not switching included one
or more of the following:

➢ TTR > 65%
➢ Lack of reversal agent
➢ Previously not tolerated a DOAC

Table 2. Indications for which reviewed patients had been prescribed warfarin

Indication
Number of
patients

Non-valvular atrial fibrillation 223

AF associated with valve diseasea/mechanical prosthetic
valve replacement

33

Cardiomyopathy 2

Previous VTE 73

Previous VTE with higher INR targetb 8

Total 339

aValve disease was defined as per the guidance from the European Society of Cardiology
(ESC); moderate to severe mitral stenosis or rheumatic mitral stenosis
bA higher INR target was defined as any INR target >2–3 (eg, 2.5–3.5)AF = atrial fibrillation;
VTE = venous thromboembolism; INR = international normalised ratio
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➢ Enjoyed the contact with a healthcare professional at the INR
clinic

➢ Wished to discuss with their usual GP, healthcare professional
or family

All appropriate patients were given the option of all four
DOACs as alternative anticoagulation. Of the 47 patients who
switched to a DOAC, 22 (47%) chose apixaban, 14 (30%) chose
edoxaban and 11 (23%) chose rivaroxaban. Factors that affected
their choice included:

➢ Dosing frequency
➢ Bleeding risk
➢ Need to take with food
➢ Familiarity with the chosen DOAC

Anticoagulation was stopped completely in two patients (0.6%)
after being reviewed at the haematology thrombosis clinic. Each
patient who was reviewed by a face-to-face or telephone consulta-
tion was asked whether they understood why they were prescribed
warfarin (n=215). Most patients knew why there were taking war-
farin, even if this was only a basic understanding (eg, thins blood
and prevents clots). A small number of patients (n=5; 2.3%) did
not know why they were taking warfarin. Only four patients
(2%) reported the possible side effects, which included bruising,
headaches and aching. All patients were referred to their GP for
advice. At baseline, there were 76 patients (22%) with a TTR of
<65%, which is associated with an increased risk of stroke and
bleeding (Jones et al., 2005). The average TTR for all five GP sur-
geries before and after the pilot increased from 73.5% to 75%
(based on the INR data six months prior to commencing the pilot
and six months after starting). Concomitant prescribing of antipla-
telet or NSAID was found in seven (2%) patients taking warfarin.
Unless there was a clear reason documented in the patient’s notes
as to why he/she was on this combination, a task was sent to the
patient’s GP to review. Of the seven patients, two (29%) had their
antiplatelet or NSAID stopped.

DOAC reviews

A total of 482 reviews were carried out without the patient using
their GP record. Tables 3 and 4 summarise the DOACs prescribed
to these patients and their indications.

Of the 482 patients taking a DOAC, 35 (7%) were found to be
prescribed a potentially incorrect dose (31 patients were prescribed
apixaban, 2 were prescribed dabigatran and two were prescribed
rivaroxaban). Of the 35 patients, 28 (80%) were prescribed too
small a dose. Twenty-six of these patients were prescribed the
lower dose of apixaban (2.5 mg twice daily). In 32 (91%) of these

35 patients, the dose was amended after notifying the patient’s GP.
Of the three patients who did not have their dose changed, one had
their apixaban stopped, the second one was on the lower dose due
to prostate cancer (on the advice of a consultant oncologist) and
the third one was on the lower dose as they were also prescribed
aspirin (on the advice of consultant cardiologist). Concomitant
prescribing of an antiplatelet or NSAID was found in 39 (8%)
patients taking a DOAC. Unless there was a clear reason docu-
mented in the patient’s notes as to why they were on this combi-
nation, a task was sent to the patient’s GP to review. Of the 39
patients, 4 (10%) had their antiplatelet or NSAID stopped. Of
the 482 patients taking a DOAC, 71 (15%) had not had any blood
tests in the previous 12 months. In each case, the GP was notified
and asked to request for and check the blood test reports. Of the
482 DOAC patients, 126 (26%) went on to have a review via a tele-
phone consultation. Reasons for not carrying out a telephone
review included:

➢ Patient under the care of a residential or nursing home
➢ Unable to contact the patient
➢ Time running out prior to the completion of the project

For patients taking rivaroxaban, 3 (7%) of 46 were found not to
be taking their anticoagulant with food, which significantly reduces
its bioavailability (Stampfuss et al., 2013). We did not find any
patients who were completely non-compliant with taking their
DOAC; however, one patient was found to be taking apixaban once
daily rather than twice daily. Potential side effects were described in
8 (6%) of 126 patients, including bleeding gums, dizziness, nose
bleeds and lethargy. In each instance, the patients were advised
to speak to their GP. Four (3%) of 126 patients who had a telephone
consultation did not know why they were taking their DOAC.

Potential effectiveness of the annual review service

Overall, the results of our pilot suggest that a standardised annual
anticoagulation review completed in primary care by a specialist
multidisciplinary secondary care anticoagulation team is feasible.
Numerous problems were identified (such as TTR<65%, incorrect
DOAC doses and non-adherence), giving the opportunity to
reduce anticoagulation-related harm events by optimising antico-
agulation therapy.

Of the patients who switched from warfarin to a DOAC, 49%
had a TTR <65%, which is associated with an increased risk of
stroke and bleeding (Jones et al., 2005). This risk is likely to have
been reduced by the change in these patients’ medication. For
patients who remained on warfarin post-review (regardless of

Table 3. DOAC initially prescribed for reviewed patients

DOAC Number of patients

Apixaban 300 (62%)

Dabigatran 19 (4%)

Edoxaban 3 (1%)

Rivaroxaban 160 (33%)

Total 482

DOAC = direct oral anticoagulant

Table 4. Indication for a DOAC in reviewed patients

Indication No. of patients

NVAF 374 (78%)

Previous stroke or transient ischaemic attack 8 (2%)

Other cardiology 3 (1%)

Previous VTE 95 (20%)

Arterial thrombosis 2 (0.4%)

Total 482

NVAF = non-valvular atrial fibrillation; VTE = venous thromboembolism
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whether they were eligible for a switch to a DOAC or not), there
was an improvement in TTR from 73.5% to 75%. This was most
likely because the patients were receiving advice on how to improve
their INR control, for example, via a consistent diet and good
adherence.

We found that only 27% of patients taking warfarin who were
eligible for a switch to a DOAC chose to do so, which is a similar
proportion to previous research (Ikeda et al., 2018). Some of these
patients were well controlled with a TTR of >65% and were happy
to continue with warfarin; however, some with a TTR of <65%
were still reluctant to switch. Patients’ reasons for this included
concern over a lack of a reversal agent and lack of contact with
a healthcare professional during INR checks, both of which were
also reported in a recent systematic review (Wilke et al., 2017).
Wider availability of reversal agents may encourage more patients
to switch to a DOAC in the future and thus increase the potential
impact of a specialist anticoagulation review (Pollack et al., 2015;
Galliazzo et al., 2018; Heo, 2018). There were several patients who
initially decided not to change fromwarfarin to a DOAC, who sub-
sequently decided to switch after the completion of the pilot. For
some patients, it was important to them that they discussed this
decision with their usual GP, healthcare professional or family.
Similarly, it has previously been suggested that lower levels of
patient trust in a physician might be associated with poor adher-
ence to oral anticoagulants (Di Minno et al., 2014). This highlights
the importance of regular re-assessment of people taking oral anti-
coagulants but also suggests a potential limitation of such reviews
being carried out by an anticoagulation specialist, as some patients
preferred to decide with their usual clinician.

In our pilot, 7% of patients already anticoagulated with aDOAC
was prescribed the incorrect dose, putting them at an increased risk
of thrombosis or bleeding (Dillinger et al., 2018). In our local area,
all the DOACs are available as options for stroke prevention in
non-valvular atrial fibrillation and treatment and prevention of
VTE; however, apixaban is a popular choice based on a good
bleeding risk profile versus warfarin and a lack of initial bridging
therapy with a low-molecular-weight heparin (Vinogradova et al.,
2018). Apixaban dosing is dependent on renal function, age and
weight (Bristol-Myers Squibb-Pfizer, 2019). All these factors
may change with time and consequently result in patients being
prescribed an inappropriate dose. In addition, 15% of patients tak-
ing a DOAC had not had any blood test monitoring within the last
12 months, which does not follow the good practice guidance and
makes it difficult to assess the appropriateness of their DOAC dose
(Conway et al., 2017; Specialist Pharmacy Service, 2019). Our
annual anticoagulation review service therefore helped to ensure
patients were prescribed the correct dose on a long-term basis, thus
increasing the safety of their treatment.

Concomitant prescribing of antiplatelet or NSAIDs was found
in some patients on DOACs and warfarin. This is associated with a
significant increased risk of bleeding (Hansen et al., 2010; Cannon
et al., 2017; Janardan and Gibbs 2018), which our annual review
service was able to identify and correct if appropriate. Decision-
making in primary care on whether to stop an antiplatelet can
be difficult, especially as many patients who may require dual anti-
platelet and anticoagulant therapy have multiple co-morbidities
putting them at a high risk of thrombosis as well as bleeding
(Floyd and Ferro 2017). This again highlights the benefit of an
annual review by a specialist team with the training, experience
and resources to make these decisions.

Rivaroxaban doses greater than 10 mg need to be taken with
food to ensure adequate absorption of the drug (Stampfuss

et al., 2013). Our pilot found that 7% of rivaroxaban patients
(all of whom were prescribed 20 mg) were not doing so. Taking
higher doses of rivaroxaban without food may increase the risk
of thrombosis, so identification of this problem can make a signifi-
cant contribution to optimising the care of these patients
(Schulman, 2017).

The average length of time for each anticoagulation review was
25 minutes. For 821 patients this equated to a total of 342 hours.
The estimated total cost per hour of patient contact for a band
six hospital nurse is £111 (Curtis and Burns, 2018), which is equiv-
alent to £46.25 per 25-minute review (excluding travel costs). In
comparison, the average societal cost of a stroke per patient is esti-
mated to be £45,409 over the first 12 months (Patel et al., 2018).
More work is needed to evaluate the cost-effectiveness of an annual
anticoagulation review; however, the cost of a review appears low
in comparison to the cost of an adverse event such as a stroke.

These findings are especially relevant for the context of the
United Kingdom’s National Health Service. However, as the health
systems ofmany countries relies on the cooperation of primary and
secondary healthcare professionals, we believe this approachmight
also be useful in other settings, after appropriate adaptations to the
local context.

Challenges and limitations

There were several challenges faced during the project including
agreeing participation by the GP practices. Initially this was due
to concerns about extra workload for the practice. However, we
were able to complete almost all tasks ourselves. One limitation
was that we required the patient’s GP to issue a prescription for
the DOAC when a switch was agreed, as at the time our anticoa-
gulation nurse and pharmacist were not trained as independent
prescribers. Another concern raised by GP practices was the
increased cost of prescribing DOACs compared with warfarin.
Though drug costs are more expensive, if used effectively
DOACs are as cost-effective as warfarin once other costs (such
as monitoring) are considered (López-López et al., 2017). This
again highlights another reason to ensure patients are optimally
anticoagulated with DOACs. Despite the initial concerns of GP
practices, feedback from GPs after completing the project was very
positive and a high proportion of our recommendations (87%) was
put in to action. Subsequently, GPs frequently use the anticoagu-
lation team as a point of contact for relevant queries. Although we
did not systematically collect feedback from patients, other studies
have suggested that people taking oral anticoagulants value long-
term management by anticoagulation specialists (Bartoli-Abdou
et al., 2018).

Warfarin monitoring services locally are provided by either the
hospital anticoagulation team or the GP. All our warfarin reviews
were carried out on patients looked after by the hospital anticoa-
gulation team. Consequently, our results may not be reflective of all
warfarin patients in the area.

A significant number of reviews were done in the absence of
patients, resulting in a more limited review. This was in part
due to being unable to contact patients during the limited time
at each practice or the patient being at a residential or nursing
home. GPs or other healthcare professionals based in primary care
may be in a better place to review some of these patients.

Other limitations to our project included not being able to com-
plete all telephone consultations for our DOAC reviews. This was
due to the limited funding to complete the project and the signifi-
cant number of people taking DOACs. Our recommendations
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were not put into action by GPs in some cases because of the addi-
tional clinical information or recommendations which were not
available to the specialist review team. This highlights the difficulty
in reviewing unfamiliar patients in an unfamiliar setting. Another
limitation is that at the start of the project the International Society
of Thrombosis and Haemostasis recommended caution with the
use of DOACs for patients with a weight of >120 kg (Martin
et al., 2016). Since then, however, there has been increasing evi-
dence to suggest that the DOACs are safe to use in patients with
weights >120 kg (Choi et al., 2017).

No routine follow-up was provided for patients who choose to
switch from warfarin to a DOAC due to the limited resources to
complete the project. However, patients were able to contact the
anticoagulation team for advice if needed. Utilisation of commu-
nity pharmacy services may benefit these patients. The New
Medicines Service is an NHS community pharmacy service that
provides support to patients with long-term condition’s newly pre-
scribed medication (Elliot et al., 2016). Evidence has shown that
this service improves adherence to medication (Elliot et al., 2014).

Our results do not represent a formally planned evaluation of
our new service, so further research is required to fully assess its
impact. Ideally, this should include assessment of hard outcomes
such as thrombosis and bleeding, patient perspectives and cost-
effectiveness.

The London Clinical Networks suggest that many components
are involved in the ideal anticoagulation service (Kar andWilliams,
2016). An annual review is just one of these components. However,
further work is needed at a local level to address other elements of
these guidelines in order to improve patient care.

Conclusions

There is a need to include an annual DOAC and warfarin review in
local anticoagulation commissioning and to standardise how
patients are managed both locally and nationally. This is especially
important as in the future it is likely that the number of patients on
DOACs will increase while patients remaining on warfarin are
likely to be more complex. Many secondary care anticoagulation
teams currently provide a warfarin monitoring service. As the
number of people taking warfarin decreases, the role of these teams
will need to change. Our pilot suggests that secondary care antico-
agulation teams may be well-placed to provide this service, by
working across the primary and secondary care interface to sup-
port primary care colleagues. Alternatively, GPs and other health-
care professionals in primary care might carry out such a service
with training and support provided by a specialist secondary care
team.

Supplementary material. To view supplementary material for this article,
please visit https://doi.org/10.1017/S1463423620000171

Acknowledgements. The authors would like to thank the haematology staff,
GP practices and patients who agreed to participate in and help with this
project.

Financial Support. The authors received financial support from the Royal
United Hospitals Bath Innovation panel. The authors would like to thank them
for their support.

Conflicts of Interest.One of the authors has previously received funding from
Bristol-Myers Squibb-Pfizer.

References

Barr D and Epps QJ (2019) Direct oral anticoagulants: a review of common
medication errors. Journal of Thrombosis and Thrombolysis 47(1),
146–154. doi: 10.1007/s11239-018-1752-9.

Bartoli-Abdou JK, Patel JP, Crawshaw J, Vadher B, Brown A, Roberts LN,
Patel RK, Arya R and Auyeung V (2018) Exploration of adherence and
patient experiences with DOACs one year after switching from vitamin-K
antagonists - insights from the switching study. Thrombosis Research 162,
62–68. doi: 10.1016/j.thromres.2017.12.021.

Bristol-Myers Squibb-Pfizer (2019) Summary of Product Characteristics for
Eliquis 5mg Film-Coated Tablets. Retrieved 16 June 2019 from https://
www.medicines.org.uk/emc/product/2878/smpc.

Cannon CP, Bhatt DL, Oldgren J, Lip GYH, Ellis SG, Kimura T, Maeng M,
Merkely B, Zeymer U, Gropper S, Nordaby M, Kleine E, Harper R,
Manassie J, Januzzi JL, Ten Berg JM, Steg PG and Hohnloser SH
(2017) Dual antithrombotic therapy with dabigatran after PCI in atrial fibril-
lation. New England Journal of Medicine 377, 1513–1524. doi: 10.1056/
NEJMoa1708454.

Choi Y, Kushnir M and Billett HH (2017) Apixaban is safe and effective in
morbidly obese patients: a retrospective analysis of 390 patients with BMI
≥40. Blood 130(S1), 1105–1105. doi: 10.1182/blood.V130.Suppl_1.1105.
1105.

Conway SE, Hwang AY, Ponte CD and Gums JG (2017) Laboratory and
Clinical Monitoring of Direct Acting Oral Anticoagulants: What
Clinicians Need to Know. Pharmacotherapy 37(2), 236–248. doi: 10.1002/
phar.1884.

Curtis L and Burns A (2018) Unit Costs of Health and Social Care (Online).
Personal Social Services Research Unit, University of Kent, Canterbury. doi:
10.22024/UniKent/01.02.70995.

Di Minno A, Spadarella G, Tufano A, Prisco D and Di Minno G (2014)
Ensuring medication adherence with direct oral anticoagulant drugs: lessons
from adherence with vitamin K antagonists (VKAs). Thrombosis Research
133, 699–704. doi: 10.1016/j.thromres.2014.01.016.

Dillinger JG, Aleil B, Cheggour S, Benhamou Y, Bejot Y, Marechaux S,
Delluc A, Bertoletti L and Lellouche N (2018) Dosing issues with non-
vitamin K antagonist oral anticoagulants for the treatment of non-valvular
atrial fibrillation: Why we should not underdose our patients. Archives of
Cardiovascular Diseases 111(2), 85–94. doi: 10.1016/j.acvd.2017.04.008.

Elliott RA, Boyd MJ, Salema NE, Davies J, Barber N, Mehta RL, Tanajewski
L, Waring J, Latif A, Gkountouras G and Avery AJ (2016) Supporting
adherence for people starting a new medication for a long-term condition
through community pharmacies: a pragmatic randomised controlled trial
of the New Medicine Service. British Medical Journal Quality and Safety
25(10), 747–758. doi: 10.1136/bmjqs-2015-004400.

Elliott RA, Boyd MJ, Waring J, Barber N, Mehta R, Chuter A, Avery AJ,
Tanajewski L, Davies J, Salema N and Latif A (2014) Department of health
policy research programme project: understanding and appraising the new
medicines service in the NHS in England (029/0124). England: Nottingham
University School of Pharmacy, 1–120.

Floyd NC and Ferro A (2017) Indications for anticoagulant and antiplatelet
combined therapy. British Medical Journal (online) 359, j3782. doi: 10.
1136/bmj.j3782.

Galliazzo S, Donadini MP and Ageno W (2018) Antidotes for the direct oral
anticoagulants: what news? Thrombosis Research 164(S1), 119–123. doi: 10.
1016/j.thromres.2018.01.006.

HansenML, Sørensen R, ClausenMT, Fog-Petersen ML, Raunsø J, Gadsbøll
N, Gislason GH, Folke F, Andersen SS, Schramm TK and Abildstrøm SZ
(2010) Risk of bleeding with single, dual or triple therapy with warfarin,
aspirin and clopidogrel in patients with atrial fibrillation. Archives of
Internal Medicine 359, 1433–31. doi: 10.1001/archinternmed.2010.271.

Heo YA (2018) Andexanet Alfa: First Global Approval. Drugs 78(10), 1049–
1055. doi: 10.1007/s40265-018-0954-y.

Howard RL, Avery AJ, Slavenburg S, Royal S, Pipe G, Lucassen P and
Pirmohamed M (2007) Which drugs cause preventable admissions to
hospital? A systematic review. British Journal of Clinical Pharmacology
63(2), 136–47. doi: 10.1111/j.1365-2125.2006.02698.x.

6 Nathan W Hutchinson Jones et al.

https://doi.org/10.1017/S1463423620000171 Published online by Cambridge University Press

https://doi.org/10.1017/S1463423620000171
https://doi.org/10.1007/s11239-018-1752-9
https://doi.org/10.1016/j.thromres.2017.12.021
https://www.medicines.org.uk/emc/product/2878/smpc
https://www.medicines.org.uk/emc/product/2878/smpc
https://doi.org/10.1056/NEJMoa1708454
https://doi.org/10.1056/NEJMoa1708454
https://doi.org/10.1182/blood.V130.Suppl_1.1105.1105
https://doi.org/10.1182/blood.V130.Suppl_1.1105.1105
https://doi.org/10.1002/phar.1884
https://doi.org/10.1002/phar.1884
https://doi.org/10.22024/UniKent/01.02.70995
https://doi.org/10.1016/j.thromres.2014.01.016
https://doi.org/10.1016/j.acvd.2017.04.008
https://doi.org/10.1136/bmjqs-2015-004400
https://doi.org/10.1136/bmj.j3782
https://doi.org/10.1136/bmj.j3782
https://doi.org/10.1016/j.thromres.2018.01.006
https://doi.org/10.1016/j.thromres.2018.01.006
https://doi.org/10.1001/archinternmed.2010.271
https://doi.org/10.1007/s40265-018-0954-y
https://doi.org/10.1111/j.1365-2125.2006.02698.x
https://doi.org/10.1017/S1463423620000171


Ikeda T, Yasaka M, Kida M and Imura M (2018) A survey of reasons
for continuing warfarin therapy in the era of direct oral anticoagulants
in Japanese patients with atrial fibrillation: the SELECT study.
Patient Preference and Adherence 12, 135–143. doi: 10.2147/PPA.
S152584.

Janardan J and Gibbs H (2018). Combining anticoagulation and antiplatelet
drugs in coronary artery disease. Australian Prescriber 41(4), 111–115.
doi: 10.18773/austprescr.2018.039.

Jones M, McEwan P, Morgan CL, Peters JR, Goodfellow J and Currie CJ
(2005) Evaluation of the pattern of treatment, level of anticoagulation con-
trol, and outcome of treatment with warfarin in patients with non-valvar
atrial fibrillation: a record linkage study in a large British population.
Heart 91(4), 472–477. doi: 10.1136/hrt.2004.042465.

Kar A and Williams H (2016) Excellence in anticoagulant care. Defining the
elements of an excellent anticoagulation service (online). London Clinical
Networks. Retrieved 20 June 2019 from http://www.londonscn.nhs.uk/wp-
content/uploads/2016/08/stroke-af-anticoag-082016.pdf.

Kvamme OJ, Olesen F and Samuelsson M (2001) Improving the interface
between primary and secondary care: a statement from the European
Working Party on Quality in Family Practice (EQuiP). Quality in Health
Care 10, 33–39. doi: 10.1136/qhc.10.1.33.
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