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Protocol for DOAC review and assessment of NVAF patients

Disclaimer

This protocol is intended solely for use by healthcare professionals to aid in the review of NVAF
patients taking DOACs and the assessment of those in who a switch of their current DOAC to
apixaban may be clinically appropriate. The interpretation and application of this protocol remain
the responsibility of the individual clinician. If in doubt, contact a senior colleague or expert.
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Background

In January 2022, NHS GM Integrated Care localities opted into the National
procurement for direct acting oral anticoagulants (DOACs). The National document
advised clinicians to prescribe edoxaban as the first line DOAC for non-valvular atrial
fibrillation (NVAF) where clinically appropriate. This recommendation was based on
edoxaban being significantly cheaper than other DOAC alternatives under the
procurement framework and national rebate scheme.

In November 2023, the Supreme Court rejected Bristol Myers Squibb’s request to
appeal the invalidation decision for its apixaban (Eliquis®) patent. As a result of this
decision, generic apixaban entered the market and is now the lowest acquisition cost
DOAC.

In January 2024 an operational note on commissioning recommendations for national
procurement for DOACs was published. The operational note states that for all DOAC
indications:

‘It is for the prescribing clinician to determine which Direct-acting Oral
Anticoagulant(s) (DOACs) are clinically appropriate for an individual patient based
upon the relevant NICE technology appraisal guidance.

Treatment selection: For patients commencing treatment for atrial fibrillation: subject
to the criteria specified in the relevant NICE technology appraisal guidance,
clinicians should use the best value DOAC that is clinically appropriate for the
patient’.

Shortly after the publication of the January 2024 operational note, the patent for
Xarelto® also expired (April 2024), resulting in the availability of generic rivaroxaban
at a significantly lower acquisition cost than it's branded counterpart.

Table 1 provides the available DOACs ranked from highest to lowest best value
according to the September 2024 Drug Tariff and confidential framework prices.

Table 1: Ranking of best value DOACs

Overall Rank DOAC Notes

1 (Best value) Generic apixaban Best value twice a day treatment
2 Generic rivaroxaban Best value once a day treatment
3 Lixiana® (edoxaban)

4 Pradaxa® (dabigatran) Low usage in GM

There are currently no head-to-head randomised controlled trials that directly
compare DOACs against each other. Therefore, there is no robust body of evidence
to support the view that any DOAC is superior to another in reducing AF related
stroke'. This view is reflected in all the DOAC NICE technology appraisals and the
current NICE Atrial Fibrillation guidance1213.14.15,



https://www.england.nhs.uk/wp-content/uploads/2022/01/B1279-national-procurement-for-DOACs-commissioning-recommendations-v1.pdf
https://www.england.nhs.uk/long-read/commissioning-recommendations-for-national-procurement-for-doacs/
https://www.england.nhs.uk/long-read/commissioning-recommendations-for-national-procurement-for-doacs/
https://www.nice.org.uk/guidance/ng196/resources/atrial-fibrillation-diagnosis-and-management-pdf-66142085507269

Aim:

This document has been designed as a guide for the safe review of patients taking DOACs
for NVAF.

Method:

External teams conducting DOAC reviews within GP practices should obtain consent from
the lead clinician and practice manager before proceeding with reviews as outlined in this
guide. A template agreement form is available in Appendix 1.

Upon agreement, conduct a clinical system search for all adults with NVAF. For patients with
NVAF that are not anti-coagulated, check their CHA2DS2-VASc score (See Appendix 2 or
use MDCalc). Review any males with a score = and any females with a score =2 that are not
anti-coagulated to determine if anti-coagulation should be offered. An example letter can be
found in Appendix 3. A decision support tool for these patients can be found in Appendix 4.

The remaining cohort of patients from the initial search are to be reviewed in two phases.
Firstly, conduct a review of notes as per Step 1 - Review of notes. Where possible, rectify any
outstanding monitoring requirements and identify any safety issues (e.g. incorrect dosage,
poor concordance, contra-indications etc.) prior to proceeding to a face to face or telephone
review (if appropriate) as per Step 2 - DOAC review with the patient.

Please note: For generic apixaban products the DOAC alert card is not included in the
packaging for every product therefore this should be supplied by the prescriber or dispenser
at the initiation stage to ensure all patients receive one.


https://www.mdcalc.com/calc/801/cha2ds2-vasc-score-atrial-fibrillation-stroke-risk

STEP 1 - REVIEW OF NOTES

) NHS

[ Conduct a clinical system search for all adults with NVAF

] Greater Manchester

Integrated Care

[ Check CHA2DS2-VASc score and review any males with a score 2| and any females with a score =2 that are not anticoagulated (see Appendix 2) ]

v

[ For patients currently on a DOAC check investigations are in date prior to contact for review. J

|

<50kg or BMI >40 kg/m? or weight >120kg

Uncontrolled hypertension (SBP > 160mmHg) or Pulse > 100bpm

260 ml/min < 12 months
30-60 ml/min or >75 years and/or frail < 6 months
<30 ml/min < 3months

Seek specialist advice regarding appropriate anticoagulation

Address uncontrolled hypertension or pulse first.

[

Investigations within timeframe? |

YES

NO

Y

Recalculate CrCl and ensure

been documented.

that a CHA2DS2-VASc score has

See Appendix 5 for guidance on
body weight & CrCl calculations. -

_[

L

Obtain up to date weight / bloods / BP

Renal function and DOAC considerations
* Apixaban is the locally preferred DOAC of choice.

* Dabigatran contra-indicated with CrCl < 30ml/min
« Rivaroxaban cautioned with CrCl 15-29ml/min

Y

YES

CrCl >15ml/min

NO

* Apixaban has a better bleed risk profile compared to
edoxaban in this range (local specialist advice)

CrCl >30ml

= Apixaban may be Rreyferrable to dabigatran or rivaroxaban
in those with a high risk of major bleeding (HAS-BLED=3)
or history of Gl bleeding/ulcer

« Apixaban may also be preferred In those where CrCl has
been declining over time and is close to a CrCl of 30ml/min

Note: CrCI>95ml/min may result in sub therapeutic levels of
edoxaban.

Check for contraindications and correct dosing (see
dosing guide Appendix 7).

Proceed to STEP 2 - DOAC review with patient

DOAC contraindications
This list is not exhaustive. Refer to individual DOAC
SPCs for further infromation

» Hypersensitivity to the active substance or to any of the
excipients

= Active clinically significant bleeding

« Hepatic disease associated with coagulopathy and
clinically relevant bleeding risk.

« Lesion or condition if considered a significant risk factor
for major bleeding (e.g. recent gastrointestinal
ulceration, presence of malignant neoplasms at high
risk of bleeding, recent brain / spinal injury, recent
brain, spinal or ophthalmic surgery, recent intracranial
haemorrhage, known or suspected oesophageal
varices, arteriovenous malformations, vascular
aneurysms or major intraspinal or intracerebral
vascular abnormalities.

« Concomitant treatment with any other anticoagulant
agent except under specific circumstances of switching
anticoagulant therapy or when UFH is given at doses
necessary to maintain an open central venous or
arterial catheter

» Uncontrolled severe hypertension

« Pregnancy and breast-feeding

—»[Seek specialist advice regarding anticoagulation.




( STEP 2 - DOAC review with the patient |  Greater Manchester

Integrated Care

When all considerations are equal, the most cost effective DOAC should be the first choice. However, certain
patient characteristics may mean one that one particular DOAC is a better choice for the patient. Patient
characteristics to consider include:

» DOSING PREFERENCE: apixaban and dabigatran are twice daily options, rivaroxaban and edoxaban are once daily options

» FOOD: rivaroxaban must be taken with food to be fully absorbed. Dyspepsia is more common with dabigatran compared to other
DOACS and should be taken with food to reduce the risk of dydpepsia. For those that do not take medication at meal times consider
alternative DOACs.

* BLEED RISK: Current evidence suggests that the risk of major bleeds (compared to warfarin) is lowest with edoxaban and apixaban
at standard doses while Gl bleeds vs. warfarin is lowest for apixaban at standard doses. See bleed risk table on next page for
more detailed information.

*« RENAL FUNCTION:

Severe renal impairment (CrCl 15-29ml/min): dabigatran is contraindicated and rivaroxaban plasma concentrations are
significantly increased (use in these patients is cautioned). Consider these points for patients in or near this range as apixaban
may be more appropriate. Note: local specialist advice prefers the use of apixaban in patients with CrCl<30ml/min

Moderate renal impairment (CrCl 30 - 50 ml/min): any DOAC as per SPC may be used. Factor Xa inhibitors less affected by
impaired renal function than dabigatran (renal excretion 80% for dabigatran, 50% for edoxaban, 33% for rivaroxaban and 27% for
apixaban).See DOAC dosing guide in appendix 7.

* LIVER IMPAIRMENT: Warfarin is the preferred choice. Patients with elevated liver enzymes (ALT >2 x ULN and 3 x ULN for
rivaroxaban) were excluded in DOAC clinical trials.

* COMPLIANCE AIDS: dabigatran is not suitable for compliance aids. No definitive contra-indication for other DOACS
« SWALLOWING DIFFICULTIES: dabigatran capsules should not be opened. All other DOACs can be crushed.

* DRUG INTERACTIONS : Refer to RDTC - Comparison of DOACs for NVAF - Information for prescribers August 2023
(Appendix 6).

Author: Absar Bajwa (Medicines Optimisation Pharmacist NHS GM ICB Trafford). In consultation with: Ann Harrison (GP Medicines Optimisation Lead NHS GM ICB Trafford),
Katherine Parker (Highly Specialist Renal Pharmacist MFT), Afzal Khan (Specialist anticoagulant pharmacist MFT), Humera Ahmed ( Medicines Optimisation Pharmacist - NHS GM
ICB Manchester) . September 2024
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Guide for DOAC counselling and review Sign
1 What is anticoagulation and how does it work
2 Explain AF and discuss individual risk for stroke as per CHAzDS2-VASc score and bleed risk as per HAS-BLED / ORBIT score (see Appendix 2)

The NICE patient decision aid to describe risk reduction of stroke with DOACs can be found here

Bleed risks for the landmark trials for each DOAC are summarised below:

DOAC Major Bleeding Risk vs. Warfarin Gl Bleeding Risk vs. Warfarin

Apixaban (ARISTOTLE?) LOWER (5mg BD) 2.13% vs 3.09% per year NON SIGNIFICANT (5mg BD) 0.76% vs 0.86% per year

Rivaroxaban (ROCKET-AF5) NON SIGNIFICANT (20mg OD) 3.6% vs 3.4% per year HIGHER (20mg OD) 3.2% vs 2.2% per year

Edoxaban (ENGAGE-AF TIMI* ) )I:;\.;VER 1.61% at 30mg OD and 2.75% at 60mg OD vs 3.43% per h%\l:l*l:_zi :;lt%%r:qgg %% 0185210;2‘:; 1122?;&,

Dabigatran (RE-LY3) LOWER AT 110 mg BD 2.71% vs 3.36% per year NON SIGNIFICANT at 110mg BD 1.12% vs 1.02% per year
NON SIGNIFICANT at 150 mg BD 3.11% vs 3.36% per year HIGHER at 150mg BD 1.51% vs 1.02% per yeat

ORBIT and HAS-BLED for assessment of bleed risk:

Calculate the risk of major bleeds using ORBIT / HAS-BLED. For those with a history of | | The ORBIT tool may categorise a greater proportion of patients into the very
Gl bleeds or high risk of Gl bleeds apixaban may be preferred. NOTE: low risk category as it does not take into consideration modifiable risk factors. If
« NICE AF Guidelines NG196 recommends using the ORBIT tool to assess major used, the following should be assessed and support offered if appropriate:
bleeding risk for patients with AF. This is currently not available in EMIS but can be + Uncontrolled hypertension (see NICE ng136)
calculated manually at MDCalc. This score can be recorded manually using the AF + Concurrent medication, including antiplatelets, SSRIs & NSAIDs
advisor in EMIS + Harmful alcohol consumption (see NICE cg100)
« HAS-BLED was the tool previously used to assess bleeding risk in AF patients and this * Reversible causes of anaemia

is still available on EMIS and a score will be pulled into the EMIS template for DOAC
reviews. NICE states other bleeding risk tools can be used if embedded in EMIS until
ORBIT is established.

How to take: including dose, frequency, timing (aim to take at the same times every day)

* Rivaroxaban MUST be taken with food to maximise absorption

3 * Apixaban and edoxaban can be taken with/without food.

« Dabigatran: take with food to minimise indigestion; capsules must NOT be opened or chewed and must NOT be removed from original packaging
(i.e. do not put in dosette)

Importance of adherence and persistence with treatment:

« Fairly rapid fall in drug levels (and therefore loss of effectiveness) if poorly compliant
« Ways of remembering to take the tablets/capsules e.g. calendar

« Important not to stop treatment unless discussed with doctor

What to do if a dose is missed :
5 + Once daily dosing: take within 12 hours of missed dose, if more than 12 hours, omit the dose and then continue at the usual time.
» Twice daily dosing: take within 6 hours of missed dose, if more than 6 hours, omit the dose and then continue at the usual time.

6 Extra dose taken accidentally? Contact doctor or healthcare team
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Guide for DOAC counselling and review

Sign

Possible side effects and what to do if experienced (refer to indivdual SPCs if needed), more common side effects:

» Dyspepsia, abdominal pain, nausea and diarrhoea common with Dabigatran

« Gl bleeds (see bleed risk table above)

* Anaemia common with all DOACs - If Hb <80 g/L cause of anaemia should be investigated. Active bleeding is a contraindication to anticoagulation
however, anaemia itself does not preclude the use of anticoagulants and depends on the cause - seek specialist input if required. If Hb 80 — 100 g/L review
the urgency of anticoagulation and seek advice.

* Hepatic enzymes elevated - common with Dabigatran. If small increase re-test. If LFTs exceed 2 x ULN consider stopping dabigatran and/or seek further
specialist advice. Note: patients with elevated liver enzymes (ALT >2 x ULN and 3 x ULN for rivaroxaban) were excluded in DOAC clinical trials.

» Dizziness, headache, syncope Dizziness and syncope are not listed as side effects of edoxaban and apixaban but they are side effects with rivaroxaban.
Severe symptoms can result in falls and inability to drive. Dizziness and syncope (even if mild) do not improve with time may affect compliance. Review
anticoagulation options.

* Eye haemorrhage, haematuria, vaginal bleeding. Mucosal bleedings are seen more frequently during long term anti Xa treatment (apixaban, rivaroxaban

! and edoxaban) compared with vitamin K antagonist treatment. Treat symptomatically, seek expert advice if necessary.

= Skin reactions common with apixaban, rivaroxaban and edoxaban. Pruritis can occur with or without rash and usually requires a review of treatment. Minor
rashes do not warrant treatment discontinuation, but more severe reactions mar require alternative treatment.

* Malaise, somnolence, decreased energy/ strength common with apixaban, rivaroxaban and edoxaban Review if timeline suggests it may be due to
DOAC. If patient was asymptomatic with AF more likely to be drug related. Consider an alternative DOAC as it is likely to negatively impact compliance.

* Epistaxis more common with edoxaban and apixaban than with warfarin and twice as common with rivaroxaban as with warfarin. They are less common
with dabigatran than anti Xa DOACs. Exclude raised BP as contributory factor. In most patients it is safe to continue treatment. Review depending on
severity. If clinically concerned about acute or recurrent epistaxis seek specialist advice.

* Oedema common with rivaroxaban. Review, especially if increasing shortness of breath or oedema.

* Tachycardia common with rivaroxaban. Unless clinically worrying does not require action.

* Pain in extremities common with rivaroxaban. May be a sign of haemorrhage or may be idiopathic.

* Fever Unknown if these symptoms are caused by the drug but they have been described in association with rivaroxaban.

8 Monitoring - explain how often and next follow up due. See Step 1 for recommended frequency of monitoring.
9 Potential for drug interactions: Avoid over the counter medicines containing aspirin (e.g. flu remedies), NSAIDs (e.g. ibuprofen, naproxen, diclofenac) or
herbal/alternative remedies. Paracetamol is the preferred analgesic.

Alcohol intake — recommended limits. Excess alcohol consumption and binge drinking not advised, due to risks of alcohol associated acute injuries (e.g.

10 L S . ) . . . )

head injuries) and chronic liver disease (which may affect coagulation). Also at higher risk of Gl bleeding.

1 Importance of reliable contraception in women of childbearing age and need to seek urgent medical advice in case of unexpected pregnancy (DOACs
cross the placenta). Do not breastfeed.

Leisure activities: Avoid/advise on the risk of contact sports (e.g. football, rugby, boxing) and other higher risk sports (e.g. skiing and horse riding), as

increased risk of head injury/falls/bruising/bleeding. Seek urgent medical advice if head injury sustained.

Supply appropriate company DOAC patient information booklet. Please note: For generic apixaban products the DOAC alert card is not included in the

13 packaging for every product therefore this should be supplied by the prescriber or dispenser at the initiation stage to ensure all patients receive one. Patient to carry
at all times
14 Recheck patient’s understanding of the above points
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After completion of review an alternative dosage or DOAC may be more suitable due patient characteristics.

« If informed consent to switch is obtained it is important to ensure the continuation of anticoagulant therapy while minimising the risk of bleeding.

* When switching from one DOAC to another DOAC, the alternative DOAC can be initiated when the next dose is due. Patients must not be on
more than one drug at once.

« If a dose change is necessary code as "Direct acting oral anticoagulant dose changed”. Ensure that the old formulation is removed from
the repeat list of medications.

Complete diary entry for recall for next bloods, weight and BP as per schedule detailed in STEP 1 - Review of notes.




Appendix 1. Agreement to protocol

Having read this document, if you are happy for us to progress further, we would be
grateful if you would sign the declaration below:

Name Signature Date

GP Partner (on behalf of
the GP practice)

Practice Manager (on
behalf of the GP practice)




Appendix 2:
Assessing stroke/bleeding risk for patients with non-valvular AF121,22

Tool to assess stroke risk

Bleeding risk tools (use either HAS-BLED or ORBIT) *

CHA;DS;Vasc

HAS-BLED

Score

ORBIT

Congestive heart failure/ LV 1 Hypertension (uncontrolled, > 1 Men: Haemoglobin <130g/L 2
dysfunction 160mmHg systolic) or haematocrit <40%
Hypertension history 1 Chronic liver disease or bilirubin 1 Women: Haemoglobin
2XULN with AST/ALT/ALP 3x ULN <120g/L or haematocrit
<36%
Age 75 2 Abnormal renal function 1 Age >74 years 1
(creatinine 2200umol/L, CrCl <
50ml/min, renal transplant, or
chronic dialysis)
Diabetes Mellitus history 1 Ischaemic or haemorrhagic stroke 1 Bleeding History (Any 2
I TIA - - 3 m Fraior bleeding® I history of Gl bleeding,
Strc:) T/ /Systemic arteria |stcjgryo ‘major bleeding# or intracranial bleeding, or
embolism predisposition haemorrhagic stroke
Vascular disease (previous Ml, 1 Labile INRs, time in range of 2-3 1 GFR <60ml/min/1.73m2 1
peripheral arterial disease, less than 60%
aortic plaque)
Age 65 to 74 1 Elderly (age 265 or frail condition) 1 Treatment with antiplatelet 1
agents
Sex (male 0, female 1) F1 Drugs (concomitant antiplatelet, lor2 &
NSAIDs etc.) or alcohol use > 8
units/week (1 point each)
Total score Total score Total score
(Maximum score 9) (Maximum score 9) (Maximum score 7)

Stroke and bleed risk**%%

CHA,DS,. Risk of stroke/ TIA/ HAS-BLED Major bleed per Risk group Major bleed Risk group
Vasc Score systemic embolism Score 100 patient years per 100 patient
VIALED years
(%/year) 0 113 Relatively low
0-2 24 Low
1 0.9% ! 102
o > v —_— 3 47 Medium
. oderate
2 2.9%
: 3 o v 47 8.1 High
. i
3 4.6% €
4 8.70
4 6.7%
5 12.50
5 10.0%
6-9 Insufficient data Very high
6 13.6%
9 17.4%




Appendix 3:
Letter to patients with NVAF that are not anticoagulated but may benefit from a DOAC

Practice Name
Practice Address 1

Practice Address 2

Practice Address 3
Postcode

Practice Telephone

PRIVATE & CONFIDENTIAL

«Title» «First_name» «Surname»
«FIRST_Line_of Address»
«SECOND_Line_of Address»
«THIRD_Line_of Address»
«POSTCODE»

. Today’s Date
Dear «Title» «Surname»

An opportunity to have a check up with a Specialist

In a bid to keep our patients well, we are currently reviewing patients within our practice to
reduce their risk of having an Atrial Fibrillation related stroke in the future.

As you are probably aware Atrial Fibrillation (AF) is an irregular heart rhythm and, if it is not
treated with the most appropriate medications, can significantly increase your chance of
having a stroke. Not all patients with AF are aware they have it, as they may not experience
symptoms. However, it is important to be protected against AF related stroke in the same
manner as those who are aware of their AF, usually by taking an anticoagulant.

The number of treatment options has increased in recent years and NICE guidelines have
changed to reflect these options. In addition to Warfarin there are newer options for
anticoagulation known as DOACs (Direct Oral Anticoagulants), namely apixaban, dabigatran,
edoxaban and rivaroxaban.

You have been booked in for a telephone consultation with Dr Full Name, a Consultant
Cardiologist/Pharmacist working with us at the practice. During the consultation, Dr Surname
will discuss the benefits and risks including any potential side effects from anticoagulation
treatment, to help you make an informed decision regarding your treatment options.

Dr Surname will call you «Time» on «Date». The contact telephone number held for you

by the practice is: «Tel». If this is incorrect, or this time is inconvenient please contact the
surgery with your up-to-date details / preferred appointment time.

Yours sincerely

The Doctors



Appendix 4:

Decision support tool for anticoagulating patients with non-valvular AF

CHslc\:zoDreSzz\éasc CHA;DS,Vasc score 1
Y A
Male Femal
\ A \
Offer anticoagulation taking Consider anticoagulation taking
bleeding risk into account bleeding risk into account
v v

CHA;DS,Vasc score 0

Y

Do not offer anticoagulation for
stroke prevention in AF;
cardiology to advise for

cardioversion

For most people, benefit of anticoagulation outweighs bleeding risk.

However, for people with high bleeding risk (as per HAS-BLED or ORBIT), modifiable risk
factors should be addressed (e.g. uncontrolled hypertension, concurrent medications such as
NSAIDs, harmful alcohol consumption or labile INR) and suitability for anticoagulation
reassessed. Benefit of anticoagulation may not always outweigh bleeding risk; when used,
careful monitoring of bleeding risk required.

Do not withhold anticoagulation solely because a person is at risk of having falls (take into
account frequency and severity of falls and investigate for possible causes — refer to falls
clinic as appropriate)

Do not offer aspirin monotherapy for stroke prevention to people with AF. However, for
patients on existing antiplatelet therapy for another indication (e.g. coronary artery stents),
reassess clinical need/discuss with cardiology, as cessation of antiplatelet may be possible to
reduce bleeding risk

Patient declines or is not a candidate
for anticoagulation based on
above assessment:

« Document outcome of
assessment in patient record and

* Review annually, or when patient
reaches 65 years or develops any
of the following at any age:

o Hypertension

Diabetes mellitus

Heart failure

Peripheral vascular disease

Coronary artery disease

Stroke/TIA/systemic arterial

embolism

o ©o o o o




Appendix 5

Body weight and creatinine clearance (CrCl) calculations

When referring to body weight for the purposes of CrCl calculations, it may be expressed as actual
body weight, ideal body weight or adjusted body weight.

Weights defined:

o ldeal body weight (men) = 50 kg + 2.3 kg x (height, in - 60)
e ldeal body weight (women) = 45.5 kg + 2.3 kg x (height, in - 60)

Note: this formula is only an approximation, and is generally only applicable for people 60
inches (5 foot) tall or greater. For patients under 5 feet, one commonly-used modification is
to subtract 2-5 Ibs for each inch below 60 inches (From MDCALC website - written
communication with leading expert Dr. Manjunath Pai, 2018).

o Adjusted body weight = Ideal body weight + 0.4 x (actual body weight — Ideal body weight)

After review of the current evidence and discussion with local experts the following guidance has
been issued.

When calculating CrCl to determine DOAC dosing in those with a BMI < 29.9 kg/m?, use the
Cockcroft and Gault formula with ACTUAL body weight?6,

When calculating CrCl to determine DOAC dosing in those with a BMI 2 30 kg/m?, use the
Cockcroft and Gault formula with ADJUSTED body weight?®.

eGFR should not be used in place of CrCl when determining renal function for the purpose of dose
adjustment?’.

Note:

Some CrCl calculators embedded within GP IT systems do not give a reliable estimate of CrCl for
the adjustment of DOAC doses in overweight individuals as it often defaults to IDEAL body weight
in these cases.

Some systems automatically calculate CrCl using ideal body weight if the actual body weight is
>120% of ideal body weight. Therefore, in patients whose actual body weight is >120% ideal body
weight, these digital systems should not be used to calculate a CrCl to adjust the DOAC dose (see
EMIS screenshot on the next page for a further explanation).

The MDCalc Cockcroft and Gault formula is a reliable source to calculate CrCl and can be
accessed at the following link:

https://www.mdcalc.com/calc/43/creatinine-clearance-cockcroft-gault-equation

This statement applies to all indications for DOACs


https://www.mdcalc.com/calc/43/creatinine-clearance-cockcroft-gault-equation

The Cockoreft Gaull equation may underestimate creatinine cdlearance in overweight patients and coution should

Height 180 11-Aug-2020 70 cm "
01Feb-2024 P

Weight 100 | 11-Aug-2020 150 kg

»
01Feb-2024 7
No weight recorded withn the last & months

Body Mass Indax 309 Caloulats 106.122 kg /m2 »
UIW

Creatnine level Serum creatinne level '1-Apr-2008 Serum creatl. =
120

D1Feb-2024 W

This patient has a BMI>30kg/m2. Note
Mo creatining level recorded within the last & mof that the default CrCl is calculated using
IDEAL body weight with a value

le.858 P 4189.8ml/min

Estimated Creatinne Clearance

' ideal Weght ) ..
{Using Cockeroft Gaukt formula) H,nmm# f In this case visit MDCalc to re-calculate
Musted 0l = 119,824)

e v CrCl with adjusted body weight. Shown as
01Feb-2024 [yl 101.7ml/min from MDCalc

120 mL/min 102 mL/min 89.8‘ '101-7

Creatinine clearance, Creatinine clearance -
/
original Coclcroft-Gault modified for overweght ——

patient, wsing adjusted Mote: This range uses IBW )
body weight of 55 kg (187 and adjusted body wesight e TP e e 1
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Appendix 6: DOAC drug interactions and useful links from RDTC

Apixaban

Dabigatran etexilate (as mesilate)

Edoxaban

Rivaroxaban

Summary of drug
interactions

(List not exhaustive—
refer to current SPC
www.medicines.org.uk)

Avoid with HIV protease inhibitors,
ketoconazole, itraconazole,
voriconazole and posaconazole. Caution
with rifampicin, carbamazepine,
phenytoin, phenobarbital, St John’s
Wort, erythromycin, and
clarithromycin.

Avoid with HIV protease inhibitors,
rifampicin, carbamazepine, phenytoin,
phenobarbital, St John’s Wort,
dronedarone, ciclosporin, tacrolimus,
ketoconazole, itraconazole,
voriconazole and posaconazole. Caution
with amiodarone, verapamil,
erythromycin, and clarithromycin.

No data on co-administration with HIV
protease inhibitors. Caution with
rifampicin, carbamazepine, phenytoin,
phenobarbital, St John’s Wort, and
clarithromycin. Dose reduce with
ciclosporin, dronedarone, erythromycin
or ketoconazole.

Avoid with HIV protease inhibitors,
ketoconazole, itraconazole,
voriconazole, posaconazole and
dronedarone. Caution with rifampicin,
carbamazepine, phenytoin,
phenobarbital, St John’s wort,
erythromycin, and clarithromycin.

Specific Drug Interactions

HIV protease inhibitors | Avoid Avoid No data Avoid
Antiarrhythmics
Amiodarone Caution - may increase plasma levels of | Caution - may increase plasma levels of | Caution - may increase plasma levels of | No current data available.

N.B. Amiodarone has a
long half-life and so
interaction risk may
persist for some time

apixaban but dose adjustment is not
required.

dabigatran.

edoxaban but dose adjustment is not
required.

after discontinuation
Dronedarone Caution —may increase plasma levels of | Contra-indicated. Requires dose reduction to 30 mg once Combination has been proven to be
apixaban. daily. clinically unsafe and should be avoided.
Quinidine Quinidine is expected to increase Caution —may increase plasma levels of | Caution —may increase plasma levels of | No current data available
apixaban levels, but dose adjustment is dabigatran. edoxaban but dose adjustment is not
not required. required.
Digoxin No dose adjustment necessary. Levels No dose adjustment necessary. Levels No adjustment necessary, though levels | No adjustment necessary, though levels

of digoxin appear to be unaffected by
apixaban.

of digoxin appear to be unaffected by
dabigatran.

of both digoxin and edoxaban appear to
increase.

of both digoxin and edoxaban appear to
increase.

Antiepileptics

Carbamazepine Strong inducer of both CYP3A4 & P-gp. Avoid - carbamazepine is an inducer of Caution - carbamazepine is an inducer
Concommitant use does not require P-gp, of which dabigatran is a substrate | of P-gp, of which edoxaban is a
apixaban dose adjustment, but caution and concurrent use is expected to substrate and concurrent use is
is required. result in decreased dabigatran expected to result in decreased

concentrations. edoxaban concentrations.

Phenobarbital No current data available. Use with caution. Phenobarbital is an

Strong inducer of both CYP3A4 & P-gp.
Concommitant use does not require
apixaban dose adjustment, but caution
is required.

inducer of P-gp, of which edoxaban is a
substrate and concurrent use is
expected to result in decreased
edoxaban concentrations.

Avoid, unless able to monitor closely for
signs and symptoms of thrombosis.

Carbamazepine, phenobarbital, and
phenytoin are strong inducers of
CYP3AA4. In clinical trials, rifampicin
(another strong inducer of CYP3A4)
significantly decreased
pharmacodynamics effects of
rivaroxaban.

This information is a summary to guide prescribers — for further information please consult individual SPCs at www.medicines.org.uk

Regional Drug and Therapeutics Centre. 16/17 Framlington Place, Newcastle upon Tyne, NE2 4AB. Tel: 0191 213 7855

email: nuth.nyrdtc.rxsupp@nhs.net visit: https://rdts.nhs.uk
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Apixaban

Dabigatran etexilate (as mesilate)

Edoxaban

Rivaroxaban

Phenytoin

Strong inducer of both CYP3A4 & P-gp.
Concommitant use does not require
apixaban dose adjustment, but caution
is required.

Avoid - phenytoin is an inducer of P-gp,
of which dabigatran is a substrate and
concurrent use is expected to result in
decreased dabigatran concentrations.

Caution - phenytoin is an inducer of P-
gp, of which edoxaban is a substrate
and concurrent use is expected to result
in decreased edoxaban concentrations.

Avoid, unless able to monitor closely for
signs and symptoms of thrombosis. See
additional notes for antiepileptics above.

Azole antifungals

Avoid - these azole antimycotics are

Avoid - combination has been proven to

Ketoconazole: concurrent use requires

Avoid - concurrent use with these

Ketoconazole, strong inhibitors of both CYP3A4 and P- | be clinically unsafe or no data available. | edoxaban dose reduction to 30mgonce | agents is not recommended due to
Itraconazole, gp, and co-administration with daily as ketoconazole increases known interaction with ketoconazole.
Voriconazole, apixaban is associated with a significant | (Ketoconazole = contra-indicated) edoxaban plasma levels. All of these medicines are strong
Posaconazole rise in apixaban levels. Posaconazole and voriconazole: no inhibitors of both CYP3A4 and P-gp.
current data available.
Itraconazole: caution — may increase
plasma levels of edoxaban.
Fluconazole Fluconazole is expected to increase No current data available. No current data available. Concurrent use is cautioned but dose
apixaban levels, but dose adjustment is adjustment not necessary.
not required.
Clarithromycin / Caution — may slightly increase plasma | Caution — may increase plasma levels of | Erythromycin —reduce edoxaban dose Caution- particularly in renal
Erythromycin levels of apixaban but dose adjustment | dabigatran. to 30mg once daily. impairment.
is not required. Clarithromycin — caution may increase Erythromycin may interact with
plasma levels of edoxaban rivaroxaban and increase the risk of
bleeding — consider this interaction
when prescribing antibiotics and follow
precautions in the product information
if concomitant use is necessary (Dec 20
MHRA drug safety update).
Rifampicin Caution - rifampicin is a strong inducer Avoid - rifampicin is a strong inducer of | Avoid — rifampicin is a P-gp inducer Avoid, unless able to monitor closely for

of both CYP3A4 and P-gp but
concomitant use does not require
apixaban dose adjustment for use in
NVAF.

P-gp, of which dabigatran is a substrate.
Concurrent use is expected to result in
decreased dabigatran concentrations.

rifampicin and concomitant use could
lead to a decrease in mean edoxaban
AUC and a shortened half-life, with
possible decreases in its
pharmacodynamic effects.

signs and symptoms of thrombosis.
Rifampicin (a strong inducer of CYP3A4)
significantly decreases the
pharmacodynamics effects of
rivaroxaban.

Calcium channel
blockers, non-
dihydropyridine
Diltiazem
Verapamil

Non-dihydropyridine calcium channel
blockers (diltiazem, verapamil) are

expected to increase apixaban levels,
but dose adjustment is not required.

Caution — verapamil may increase
plasma levels of dabigatran (max
dabigatran dose 110mg twice daily
taken at the same time as verapamil).
No dose adjustment required when
used with diltiazem.

Caution - whilst verapamil is expected
to affect P-gp efflux of edoxaban, dose
reduction is not required based on
clinical data.

Caution (particularly in those with renal
impairment) - verapamil slightly
increases the exposure to edoxaban
and rivaroxaban. Diltiazem might
similarly interact with rivaroxaban.

This information is a summary to guide prescribers — for further information please consult individual SPCs at www.medicines.org.uk
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Apixaban

Dabigatran etexilate (as mesilate)

Edoxaban

Rivaroxaban

Non-steroidal anti-
inflammatory drugs

Caution —increased bleeding risk.

NSAIDs given for short-term analgesia
have been shown not to be associated

Chronic use of NSAIDs with edoxaban is
not recommended.

Caution —increased bleeding risk.

(NSAIDs) with increased bleeding risk when given
Naproxen in conjunction with dabigatran
etexilate. With chronic use in the RE-LY
study, NSAIDs increased the risk of
bleeding by approximately 50% on both
dabigatran etexilate and warfarin.
Oral contraceptives No current data available. No current data available. No current data available. No current data available.
Hormone Replacement | No current data available. No current data available. No current data available. No current data available.
Therapy
SSRIs Use with caution with as SSRIs increase Use with caution with as SSRIs increase Use with caution with as SSRIs increase Use with caution with as SSRIs increase
the risk of bleeding. the risk of bleeding. the risk of bleeding. the risk of bleeding.
SNRIs Use with caution with as SNRIs increase | Use with caution with as SNRIs increase | Use with caution with as SNRIs increase | Use with caution with as SNRIs increase

the risk of bleeding.

the risk of bleeding.

the risk of bleeding.

the risk of bleeding.

St. John’s Wort

Caution —may lead to reduced apixaban
plasma concentrations. No dose
adjustment for apixaban is required.

Avoid - St. John’s Wort is an inducer of
P-gp, of which dabigatran is a substrate
and concurrent use is expected to
result in decreased dabigatran
concentrations.

Caution - St. John’s Wort is an inducer
of P-gp, of which edoxaban is a
substrate and concurrent use is
expected to result in decreased
edoxaban concentrations.

Avoid - the concomitant use of
rivaroxaban with other strong CYP3A4
inducers may lead to reduced
rivaroxaban plasma concentrations.

Platelet aggregation
inhibitors and NSAIDs
including Acetylsalicylic
acid (ASA) and platelet
aggregation inhibitors

Care is to be taken if patients are treated concomitantly with non-steroidal anti-inflammatory drugs (NSAIDs), including ASA and platelet aggregation inhibitors because
these medicinal products typically increase the bleeding risk. For patients at risk of ulcerative gastrointestinal disease an appropriate prophylactic treatment may be

considered.

Combination therapy with oral anticoagulants and anti-platelets in patients with AF/IHD/PCI must be decided / initiated on a case-by-case basis by a cardiologist and the
duration of the regime clearly documented.

Anticoagulants
Unfractionated
heparins, LMWH,
heparin derivatives
(e.g. Fondaparinux)
Oral anticoagulants
(e.qg. warfarin)

Concomitant use of a DOAC with any other anticoagulant agent is contraindicated, except under the circumstances of switching therapy to or from a DOAC or when
unfractionated heparin is given at doses necessary to maintain a patent central venous or arterial catheter.

This information is a summary to guide prescribers — for further information please consult individual SPCs at www.medicines.org.uk
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Apixaban

Tacrolimus Data to suggest use of apixaban in organ
transplants recipient staking tacrolimus
is an option. Seek specialist advice.

Ciclosporin SPC states Caution — predicted to
increase exposure to apixaban.

Data to suggest use of apixaban in organ
transplants recipients taking ciclosporin is
an option. Seek specialist advice.

This information is a summary to guide prescribers - for further information please consult individual SPCs at www.medicines.org.uk
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USEFUL LINKS

Specialist Pharmacy Service

NICE

Understanding direct oral anticoagulant (DOAC) interactions

DOACs (Direct Oral Anticoagulants) monitoring

Anticoagulant suggestions for adults with swallowing difficulties

Using oral anticoagulants during breastfeeding

NICE guideline [NG196]: Atrial fibrillation: diagnosis and management

European Society of Cardiology

ESC guidelines for the management of atrial fibrillation developed in collaboration with EACTS

Novel Oral Anticoagulants for Atrial Fibrillation

MHRA Drug Safety Updates

Direct-acting oral anticoagulants (DOACs): reminder of bleeding risk, including availability of reversal
agents

Erythromycin: caution required due to cardiac risks (QT interval prolongation); drug interaction with
rivaroxaban

Rivaroxaban (Xarelto ¥ ): reminder that 15 mg and 20 mg tablets should be taken with food

Direct-acting oral anticoagulants (DOACs): increased risk of recurrent thrombotic events in patients with
antiphospholipid syndrome

Prescribing medicines in renal impairment: using the appropriate estimate of renal function to avoid the
risk of adverse drug reactions

Rivaroxaban (Xarelto V) after transcatheter aortic valve replacement: increase in all-cause
mortality, thromboembolic and bleeding events in a clinical trial

New oral anticoagulants apixaban (Eliquis ¥ ), dabigatran (Pradaxa) and

rivaroxaban (Xarelto ¥ ) Risk of serious haemorrhage—clarified
contraindications apply to all 3 medicines

Direct-acting oral anticoagulants (DOACs): increased risk of recurrent thrombotic events in patients with
antiphospholipid syndrome

Dabigatran (Pradaxa ¥ ): risk of serious haemorrhage

Dabigatran (Pradaxa): contraindicated in patients with prosthetic heart valve(s) requiring anti-coagulant
treatment

UKCPA

The Handbook of Perioperative Medicines — Direct Oral Anticoagulants



https://www.sps.nhs.uk/articles/understanding-interactions-with-direct-oral-anticoagulants-doac/#:~:text=doacs
https://www.sps.nhs.uk/monitorings/doacs-direct-oral-anticoagulants-monitoring/#:~:text=doacs
https://www.sps.nhs.uk/articles/anticoagulant-suggestions-for-adults-with-swallowing-difficulties/#:~:text=doacs
https://www.sps.nhs.uk/articles/using-oral-anticoagulants-in-breastfeeding-women/
https://www.nice.org.uk/guidance/ng196
https://academic.oup.com/eurheartj/article/37/38/2893/2334964
https://academic.oup.com/eurheartj/article/39/16/1330/4942493
https://www.gov.uk/drug-safety-update/direct-acting-oral-anticoagulants-doacs-reminder-of-bleeding-risk-including-availability-of-reversal-agents
https://www.gov.uk/drug-safety-update/direct-acting-oral-anticoagulants-doacs-reminder-of-bleeding-risk-including-availability-of-reversal-agents
https://www.gov.uk/drug-safety-update/erythromycin-caution-required-due-to-cardiac-risks-qt-interval-prolongation-drug-interaction-with-rivaroxaban
https://www.gov.uk/drug-safety-update/erythromycin-caution-required-due-to-cardiac-risks-qt-interval-prolongation-drug-interaction-with-rivaroxaban
https://www.gov.uk/drug-safety-update/rivaroxaban-xarelto-reminder-that-15-mg-and-20-mg-tablets-should-be-taken-with-food
https://www.gov.uk/drug-safety-update/direct-acting-oral-anticoagulants-doacs-increased-risk-of-recurrent-thrombotic-events-in-patients-with-antiphospholipid-syndrome
https://www.gov.uk/drug-safety-update/direct-acting-oral-anticoagulants-doacs-increased-risk-of-recurrent-thrombotic-events-in-patients-with-antiphospholipid-syndrome
https://www.gov.uk/drug-safety-update/prescribing-medicines-in-renal-impairment-using-the-appropriate-estimate-of-renal-function-to-avoid-the-risk-of-adverse-drug-reactions
https://www.gov.uk/drug-safety-update/prescribing-medicines-in-renal-impairment-using-the-appropriate-estimate-of-renal-function-to-avoid-the-risk-of-adverse-drug-reactions
https://www.gov.uk/drug-safety-update/rivaroxaban-xarelto-after-transcatheter-aortic-valve-replacement-increase-in-all-cause-mortality-thromboembolic-and-bleeding-events-in-a-clinical-trial
https://www.gov.uk/drug-safety-update/rivaroxaban-xarelto-after-transcatheter-aortic-valve-replacement-increase-in-all-cause-mortality-thromboembolic-and-bleeding-events-in-a-clinical-trial
https://www.gov.uk/drug-safety-update/rivaroxaban-xarelto-after-transcatheter-aortic-valve-replacement-increase-in-all-cause-mortality-thromboembolic-and-bleeding-events-in-a-clinical-trial
https://www.gov.uk/drug-safety-update/new-oral-anticoagulants-apixaban-eliquis-dabigatran-pradaxa-and-rivaroxaban-xarelto
https://www.gov.uk/drug-safety-update/new-oral-anticoagulants-apixaban-eliquis-dabigatran-pradaxa-and-rivaroxaban-xarelto
https://www.gov.uk/drug-safety-update/new-oral-anticoagulants-apixaban-eliquis-dabigatran-pradaxa-and-rivaroxaban-xarelto
https://www.gov.uk/drug-safety-update/direct-acting-oral-anticoagulants-doacs-increased-risk-of-recurrent-thrombotic-events-in-patients-with-antiphospholipid-syndrome
https://www.gov.uk/drug-safety-update/direct-acting-oral-anticoagulants-doacs-increased-risk-of-recurrent-thrombotic-events-in-patients-with-antiphospholipid-syndrome
https://www.gov.uk/drug-safety-update/dabigatran-pradaxa-risk-of-serious-haemorrhage
https://www.gov.uk/drug-safety-update/dabigatran-pradaxa-contraindicated-in-patients-with-prosthetic-heart-valve-s-requiring-anti-coagulant-treatment
https://www.gov.uk/drug-safety-update/dabigatran-pradaxa-contraindicated-in-patients-with-prosthetic-heart-valve-s-requiring-anti-coagulant-treatment
https://www.ukcpa-periophandbook.co.uk/medicine-monographs/direct-oral-anticoagulants-doacs

Appendix 7 — DOAC dosing guide

Preventing Stroke in non-vaheular AF (NVAF)

APIXABAN ®
Smg TWICE daily

Reduced dose

2.5mg TWICE daily IF

¢ Crill15to
29ml/min

Or two or more of:

» Age Z B0 years

s Weight = 60kg

« Serum Creatinine
#133micromol/L

DABIGATRAN ¥
150mg TWICE daily

Reduced dose

110mg TWICE daily IF

* Age Z B0 years

# Or patient on Verapamil

® Age 75to B0 years
Or CrCl 30 to 50ml/min

-

-

Or consider® 110mg TWICE daily IF:

Or Desophagitis, GORD, gastritis
» Or patients at increased risk of bleeding

RIVAROXABAN *
20mg ONCE daily

Reduced dose
15mg OMCE daily IF
CrCl 15 to 49ml/min

MHRA alert (July 15):
15 and 20mg tablets
should be taken with
food

EDOXABAN®
60rmg OMCE daily

Reduced dose
30mg OMCE daily IF

L]

L]

.

Weight = 60kg

Or CrCl 15 to 50ml/min
Or Concurrent use of P-gp
inhibitors (see below)

Treatment of DVTS PE and prevention of recurrent DVT and PE in adults

APIXABAN &
Treatment of DVT
10 mg TWICE daily
for the first 7 days
then Smg TWICE
daily

Prevention of
recurrent DVT/PE

2.5mg TWICE daily
Following &
months treatment
for DVT or PE

DABIGATRAN®

150mg TWICE daily

Following parenteral anti-
coagulation for at least 5 days

Reduced dose

110mg TWICE daily IF

® Age 2 B0 years

+ Or patient on Verapamil

Consider® 110mg TWICE daily IF:

* Age 75 to BO years

# Or CrCl 30 to 50ml/min

» Or GORD, gastritis, oesophagitis

« Or patients at increased risk of
bleeding

(*based on an individual

assessment of the thromboembaolic

risk and the risk of bleeding)

RIVAROXABAN?
Treatment of DWT

15mg TWICE daily for 21 days,
then 20mg** OMCE daily

Prevention of recurrent DVT/PE
Following completion of at least &
months therapy for DVT or PE:
10mg ONCE daily OR 20mg**
OMCE daily if high risk !

** |F CrCl 15 to 49ml/min:
Consider reducing the dose from

20 mg once daily to 15 mg once
daily if the patient’s assessed risk

for bleeding outweighs the risk for
recurrent DVT and PE.°

MHRA alert (July 19): 15 and 20mg
tablets should be taken with food

EDOXABAN

60mg OMNCE daily
Following parenteral
anti-coagulation for at
least 5 days

Reduced dose

30mg OMCE daily IF

* Weight = 60kg

# OrCrCl15to
50ml/min

& OrcConcurrent use of
P-gp inhibitors

Ciclosporin
o Dronedarone
o Erythromycin

o Ketoconazole
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