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Unlocking the potential of NOACs

hen the NOACs (novel oral
Wanticoagulants) were introduced over
three years ago, they promised to revitalise
the management of conditions such as atrial
fibrillation (AF), venous thromboembolism
(VTE) and thromboprophylaxis after major
joint replacement surgery. Rivaroxaban is
currently available in multiple indications,
including (but not limited to): prevention
of stroke and systemic embolism in adult
patients with non-valvular AF, treatment of
deep vein thrombosis (DVT) and pulmonary
embolism (PE), and the prevention of
recurrent DVT and PE in adults.

For decades anticoagulant therapy in these
conditions had relied on the vitamin K
antagonists (VKAs; primarily warfarin) and low
molecular weight heparin (LMWH). Both had
shown themselves to be effective therapies,
but with significant pharmacological and
practical disadvantages and significant drug
interactions affecting much of the population
who go on to VKA therapy.

The use of warfarin, for instance, is limited by
its narrow therapeutic window, unpredictable
pharmacokinetics, propensity to interact with
a variety of foods and medications, as well as
the need for individualised dosing and regular
blood monitoring.!

Despite undoubted efficacy — reducing the risk
of stroke by 68% (adjusted relative risk [ARR]
3.1%) in patients with AF? — warfarin is used
in only 55% of eligible patients.3

It has also been shown that only about half of
all warfarin patients, regardless of indication,
are within an effective therapeutic range.*

In contrast, the NOACs apixaban'¥,
rivaroxaban'¥ and dabigatran offered the
prospect of an oral therapy with a predictable
therapeutic response, rapid onset of action,
few drug interactions and no requirement for
regular coagulation monitoring. Successful
clinical trials were duly followed by regulatory
approval and the stage seemed set for

the NOACs to gradually usurp their more
unwieldy predecessors. In the UK, however,
the adoption of NOACs into frontline clinical
practice has been surprisingly slow.

A number of reasons have been suggested

for this; perhaps doctors are reluctant to lose
the reassurance of blood monitoring and fear
their patients may not comply with treatment
without it. Unfamiliarity with dosing regimens,
the current lack of an antidote and concerns
over drug costs may also play a role.! There
may also be reservations as to whether
‘real-world’ practice is truly reflected in the
sanitised world of the clinical trial.

It was with this in mind that a recent
round-table meeting was held in London.
Featuring a selection of clinical trialists,
secondary care specialists and general
practitioners (see box on facing page), the
meeting focused on the practicalities of
anticoagulant therapy in today’s healthcare
system.

Real-life data versus clinical
trials

The backdrop to the meeting was the release
of data from the Dresden NOAC registry.®
This is a strictly observational registry of now
more than 2,500 patients who have been
prescribed NOACs under normal, clinical
conditions. Most of the patients have been
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prescribed rivaroxaban either for stroke
prevention in atrial fibrillation (SPAF) or for
DVT or PE treatment.

In contrast to a clinical trial, the patients

in the Dresden NOAC registry are selected

by treating physicians with no inclusion

or exclusion criteria, no strict protocols,

no study-related interference to improve
compliance and no study-specific
interventions. The meeting participants were
asked to consider whether such ‘real-life’ data
are more relevant to the practising physician
than results from clinical trials and, therefore,
more likely to affect day-to-day practice. As
might be expected among a panel featuring
both front-line practitioners and clinical trial
specialists, opinion was divided on the issue.

Some felt registry data offered valuable
real-life information, suggesting that new
non-interventional studies involving a wider
spectrum of patients, selected by treating
physicians, would complement the current
clinical trial data.

Nevertheless, the characteristics of treated
patients included in the Dresden registry
do suggest that a different population is
being studied than in the two major phase

Copyright Medinews (Cardiology) Limited Reproduction Prohibited
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|1l clinical trials of rivaroxaban, ROCKET AF
(Rivaroxaban versus Warfarin in Non-valvular
Atrial Fibrillation) and EINSTEIN DVT and PE.

For example, the VTE patients in the registry
are much older and with worse renal function
than in the EINSTEIN trial. The SPAF patients
are less likely to have had prior VKAs

and have lower CHADS, (cardiac failure,
hypertension, age, diabetes, stroke) scores
than those in the ROCKET AF trial.>”7

Risk of major bleeding

In the recent phase Il NOAC trials in SPAF,
patients treated with NOACs have previously
been shown to have a similar risk of major
bleeding as those treated with warfarin,which
was around 3% per year.8 However, it is
known that bleeding rates rise to around 7%
per year in daily care settings, as has been
demonstrated by several VKA registries.®

In addition to the high rates of VKA bleeding
observed in daily care, patients suffering
from major VKA-related bleeding have poor
outcomes (table 1). Historical data, recorded
in the same hospitals as those involved in
the treatment of bleeding complications

seen in the current Dresden cohort, show
NOACSs provide an opportunity for an indirect
comparison of outcomes after VKA- and
NOAC-associated bleeding complications.!°

The meeting considered historical data
collected by 22 hospitals in the larger area

Table 1. Studies showing high mortality with vitamin K antagonists in daily care

Rate of major bleeding

6.5% per annum
5.3% in first year
6.0% per 100 patient-years

Hospitalisation: 12.6 per 100

3.8% per annum

Mortality from major
bleeding

13/87 = 14.9%
1/18 = 5.5%
7/45 = 15.6%

Unknown

1,963/10,840 = 18.1%

Study Population
Byeth! 820 VKA starter
Glitter'? 261 warfarin patients
Steffensen'®* 682 VKA starter
Willey** 2,090 patients with new
VTE patient-years
Gomest® 125,195 warfarin patients
Linkins'® Meta-analysis of 33 VTE

studies in 10,757 patients

Halbritter'® Hospitalisation for VKA NA

bleeding

7.2% per 100 patient-years

37/276 = 13.4%

Day 90: 41/290 = 14.1%

Key: NA = not applicable; VKA = vitamin K antagonist; VTE = venous thromboembolism

of Dresden throughout 2005, on all patients
hospitalised for VKA-related bleeding. During
this time:

® There were 290 hospitalisations for VKA-
related bleeding

® The median hospital stay was 11 days

® Patients’ median international normalised
ratio (INR) was 3.0 (within the target
range)

® The in-hospital mortality was 7.6%
® Mortality at 90 days was 14.1%
® 15.3% of survivors were help-dependent.

Contrasting data from the current Dresden
NOAC registry indicate that patients
hospitalised for rivaroxaban-associated
bleedings in the same hospitals had better
outcomes; there was a significant drop in
both in-hospital bleeding-related mortality
and 90-day mortality for bleeding-related
hospitalisations.®

There was some debate among meeting

participants over the validity of this comparison.

Some felt that the historical data were bound
to show inferior results, as management of oral
anticoagulation has progressed significantly
since 2005.

Others felt that any selection bias was unlikely
to be in favour of the NOACs, as the first
patients to be switched from VKAs to NOACs
would be those who were not performing well
on warfarin. The data were described as a
graphic demonstration of the ‘catastrophic’
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consequences of bleeding on VKAs.

In the pre-NOAC era, VKAs led to one in eight
patients, who were hospitalised as a result of

a bleed, dying after three months and even
those who survived 90 days were likely to have
significant impairment to their quality of life in
terms of recurrent hospitalisations, recurrent
bleeding episodes and potential surgical
interventions.1°

Consistent to the findings of the observational
Dresden registries, a subgroup analysis from
the ROCKET-AF trial demonstrated a better
outcome after major bleeding in the NOAC
arm in a head-to-head comparison of patients
experiencing major bleeding complications
during rivaroxaban or VKA treatment in this
large phase Ill trial.®

The outcome of major bleeds resulting from
rivaroxaban was found to be far more positive
(critical bleed rate 1.3 vs. 1.9, hazard ratio (HR)
0.69, 95% confidence interval (Cl) (0.53-0.91),
p=0.007; and fatal bleed rate 0.4 vs. 0.8,

HR 0.50, 95% CI (0.31-0.79), p=0.003) for
patients on rivaroxaban and VKA, respectively,
despite the inconsistent availability of emergency
laboratory tests in all hospitals and the current
lack of a licensed antidote to NOAC treatment.

Adherence: once-a-day
versus twice-a-day dosing

Patient adherence on anticoagulation therapy,
as with any medication, can be challenging; the
panel discussed patient preference between
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once- or twice-daily dosing regimens on NOAC
therapy, both in a trial setting and in clinical
practice, and considered the extent to which
this may affect compliance.

Participants agreed that while there was little
evidence of a clinical difference between
once-daily and twice-daily dosing, once-a-day
regimens were likely to be preferable among
both patients and physicians and, therefore,
compliance was likely to be higher.

A study by Laliberté et al. suggests a clear
patient preference for once-a-day-dosing. The
investigators compared once-daily and twice-
daily dosing regimens of chronic medications
in nearly 6,000 patients with VTE. This
showed that 45% of the once-a-day patients
adhered to therapy compared with just 36%
of those on twice a day.!”

This conforms to the clinical experience of
most of the meeting participants; although
there is no gold standard for compliance,

the perception of the panel was that taking
medication once a day would be preferable to
other dosage regimens.

Personal feedback from one of the panellists
highlighted the almost universal patient
preference for NOACs over warfarin for
secondary prevention of transient ischaemic
attack (TIA) or stroke at his hospital. Another
contributor noted that it was the once-a-

day dosing regimen that usually convinced
patients to opt for NOAC treatment after being
presented with the various options.

Practicalities of using
anticoagulants

Several meeting participants pointed out that
the once-a-day dosing also allowed for greater
dosing flexibility, an important factor for
those patients who might need to temporarily
discontinue medication when undergoing
surgery.

Although formal guidelines should always be
consulted prior to surgery, one suggestion
from the panel was that the once-daily
regimen has the potential to allow the patient
to skip just one tablet before undergoing
surgery the following day in some instances.

Several meeting members expressed the
belief that reversal agents for the NOACs
would alleviate the fear of causing a bleed in
a patient on anticoagulant therapy and would
welcome these agents when they become
available.

Missed dose

The meeting addressed the question of
whether patients on a once-daily drug, rather
than twice daily, might be at greater risk of

"
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a thrombotic event if they missed a dose.
The general feeling was that this was of little
concern.

It was pointed out that patients routinely
came off their anticoagulant therapy

during the peri-operative period and that

the European Society of Cardiology (ESC)
guidelines on the management of AF consider
it “reasonable to undertake surgical or
diagnostic procedures that carry a risk of
bleeding in the presence of sub-therapeutic
anticoagulation for up to 48h ... given the low
risk of thromboembolism in this period”.!®

Several panellists noted the relative
insignificance of a single missed dose in
increasing stroke risk in patients; this relative
insignificance was supported by another
contributor, who drew on European guidance
that patients undergo cardioversion back

into sinus rhythm when they are in AF for

up to 48 hours, even in the absence of any
anticoagulation, indicating that one missed
dose should not be a huge cause for concern.
That said, the necessity of properly educating
patients about the importance of adherence,
and any potential consequences of non-
adherence, should not be understated.

Pharmacological factors

Data from Mueck et al. was presented
comparing the pharmacodynamics and
pharmacokinetics of once-daily and twice-
daily rivaroxaban in patients undergoing hip
replacement surgery. These patients are at
high risk of both VTE and post-operative
bleeding. When comparing the same total
daily doses, maximum plasma concentrations
of rivaroxaban were higher and minimum
plasma concentrations were lower with once-
daily dosing, compared with twice daily;
however, the 90% intervals overlapped. The
area under the plasma concentration-time
curve was 18-30% higher in the once-daily
than in the twice-daily study. Prothrombin
time in seconds (samples from 1,181
patients) correlated with rivaroxaban plasma
concentrations in a linear fashion in both
studies. In conclusion, the pharmacokinetics
and pharmacodynamics of rivaroxaban were
predictable when given either once or twice
daily.!®

Participants discussed the pharmacological
factors that distinguish a once-daily drug from

Copyright Medinews (Cardiology) Limited Reproduction Prohibited
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a twice-daily drug. It was agreed that the
important factors are the drugs:

® Half-life — “important but not the whole
story”

® Receptor binding — “long binding at the
receptor can increase the duration of a
drug way beyond its half-life”

® Dosage — “you can convert a twice-a-day
drug into a once-a-day drug just by giving a
higher dose”

® Bioavailability

® Therapeutic index — “if you've got a drug
that causes side effects at a dose close to
the therapeutic dose then you can't give a
higher dose”

® Metabolism and elimination — “both can
fluctuate between individuals”.

Use of NOACs in the UK

NOACs currently account for 6% of the
anticoagulation therapy prescribed in the
UK.2° There are ‘pockets’ of higher uptake in
the UK, such as Dudley in the West Midlands,
where a large NHS stroke initiative has been
underway for the past five years. This resulted
in a large number of patients moving initially
from aspirin therapy to warfarin. This, in turn,
overwhelmed the region’s anticoagulation
clinics and the decision was taken to place all
poorly controlled patients on a NOAC.

© 123rf.com

Other pockets include Bradford, Bristol

and parts of North Yorkshire, where GPs
have started initiating rivaroxaban for newly
diagnosed DVT.

The meeting considered some of the barriers
to the greater use of NOACs. These included:

® |ow awareness among the general public
of the link between AF and stroke

® Resistance within Care Commissioning
Groups (CCGs; where NOACs may be
considered second-line therapy)

® ‘Policing’ by the prescribing advisers
® GPs’ preference for aspirin

® Quality and Outcomes Framework (QOF)
incentive to use aspirin in AF — National
Institute for Health and Care Excellence
(NICE) guidance has in fact been updated
in line with ESC guidance that aspirin
should no longer be prescribed as
monotherapy for patients considered at risk
of stroke?!

® A potential vested interest among some
GPs and hospital anticoagulation clinics in
warfarin monitoring

® The use of block contracts for
anticoagulant services, making it difficult
for CCGs to unbundle the costs of INR
monitoring

® Pressure of time (“it takes a long time to
switch a patient from warfarin to a NOAC”).

S6 | The British Journal of Cardiology | October—December 2014 | Volume 21 Supplement 2

Cost benefit

While the greater cost of NOAC therapy
compared with warfarin was perceived to

be a barrier to increased use, the meeting
acknowledged that these were likely to be
offset by reduced monitoring costs. This

has been confirmed in a study by Kourlaba

of costs associated with moderate-to-high-
risk AF patients on NOACs and VKAs. As an
example, rivaroxaban therapy achieved a 0.22
increase in Quality Adjusted Life Year (QALY)
and a saving of €239 lifetime costs compared
with VKA therapy.??

One panellist added that if we study the
places where NOACs are freely available, the
rate of anticoagulation for AF is far greater
than in other areas. The next step is to

push the whole QIPP (Quality, Innovation,
Productivity and Prevention) agenda for AF,
recognising that anticoagulation is a priority
not to be overlooked.

Conclusion

UK physicians are traditionally cautious in
their adoption of radical new approaches to
care. This certainly seems to be the case
with the NOACs whose potential in the
management of thromboembolic conditions
remains largely untapped. Combined with

a lack of awareness among the general
population of the risks associated with

AF and the longstanding underuse of
thromboprophylaxis, it seems likely that

large numbers of patients with potentially
life-threatening conditions are being denied
optimal care. This is not to discount the
reasons for doctors’ circumspection. Concerns
over bleeding risks, patient adherence,
correct dosing and cost-effectiveness have
long been a part of the management of SPAF,
VTE and PE, and are likely to remain so.
Nevertheless, data from clinical trials and
‘real-life’ registries, such as Dresden, suggest
that the recently introduced anticoagulants
have all of the pros of their predecessors with
far fewer of the cons.® As convincing data

on cost-efficiency is recognised, it is likely
that the commissioners of care will become
increasingly receptive to the use of NOACs.
After 50 years of warfarin, a new era may be
about to begin @
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Xarelto® 10, 15 and 20 mg film-coated tablets (rivaroxaban)
Prescribing Information

(Refer to full Summary of Product Characteristics (SmPC) before prescribing)

Presentation: 10mg/15mg/20mg rivaroxaban tablet Indication(s): 10mg -
Prevention of venous thromboembolism (VTE) in adult patients undergoing elective
hip or knee replacement surgery. 15mg/20mg - 1. Prevention of stroke & systemic
embolism in adult patients with non-valvular atrial fibrillation with one or more
risk factors such as congestive heart failure, hypertension, age = 75, diabetes
mellitus, prior stroke or transient ischaemic attack (SPAF). 2. Treatment of deep
vein thrombosis (DVT) & pulmonary embolism (PE), & prevention of recurrent DVT
& PE in adults (see W&P for haemodynamically unstable PE patients). Posology
& method of administration: 10mg - Dosage 10 mg rivaroxaban orally once daily;
initial dose should be taken 6 to 10 hours after surgery provided haemostasis
established. Recommended treatment duration: Dependent on individual risk of
patient for VTE determined by type of orthopaedic surgery: for major hip surgery
5 weeks; for major knee surgery 2 weeks. 15mg/20mg - SPAF: 20 mg orally o0.d.
with food. DVT & PE: 15 mg b.i.d. for 3 weeks followed by 20 mgo.d. for continued
treatment & prevention of recurrent DVT & PE; take with food. 10mg/15mg/20mg
- Refer to SmPC for full information on duration of therapy & converting to/from
Vitamin K antagonists (VKA) or parenteral anticoagulants. For patients who are
unable to swallow whole tablets, refer to SmPC for alternative methods of oral
administration. Renal impairment: mild (creatinine clearance 50-80 ml/min)
- no dose adjustment; 10mg - moderate (creatinine clearance 30-49 ml/min) —
no dose adjustment. Severe (creatinine clearance 15-29ml/min) - limited data
indicate rivaroxaban concentrations are significantly increased, use with caution.
15mg/20mg - moderate & severe renal impairement - limited data indicates
rivaroxaban plasma concentrations are significantly increased, use with caution —
SPAF: reduce dose to 15mg o.d., DVT & PE: 15 mg b.i.d. for 3 weeks, thereafter
20mg o.d. Consider reduction from 20mg to 15mg o.d. if patient’s bleeding risk
outweighs risk for recurrent DVT & PE; 10mg/15mg/20mg - Creatinine clearance
<15 ml/min - not recommended. Hepatic impairment: Do not use in patients with
coagulopathy & clinically relevant bleeding risk including cirrhotic patients with
Child Pugh B & C patients. Paediatrics: Not recommended. Contra-indications:
Hypersensitivity to active substance or any excipient; active clinically significant
bleeding; lesion or condition considered to confer a significant risk for major
bleeding (refer to SmPC); concomitant treatment with any other anticoagulants
except under specific circumstances of switching anticoagulant therapy or when
unfractionated heparin is given at doses necessary to maintain an open central
venous or arterial catheter; hepatic disease associated with coagulopathy &
clinically relevant bleeding risk including cirrhotic patients with Child Pugh B & C;
pregnancy & breast feeding. Warnings & precautions: 10mg - Not recommended
in patients: receiving concomitant systemic treatment with strong CYP3A4 and
P-gp inhibitors, i.e. azole-antimycotics or HIV protease inhibitors; with creatinine
clearance <15 ml/min. Please note - Increased risk of bleeding, therefore careful
monitoring for signs/symptoms of bleeding complications & anaemia required
after treatment initiation in patients: with severe renal impairment, with moderate
renal impairment concomitantly receiving other medicinal products which
increase rivaroxaban plasma concentrations; treated concomitantly with medicinal
products affecting haemostasis; with congenital or acquired bleeding disorders,
uncontrolled severe arterial hypertension, active ulcerative gastrointestinal
disease (consider appropriate prophylactic treatment for at risk patients), vascular
retinopathy, bronchiectasis or history of pulmonary bleeding. Take special care

when neuraxial anaesthesia or spinal/epidural puncture is employed due to
risk of epidural or spinal haematoma with potential neurologic complications.
15mg/20mg - Clinical surveillance in line with anticoagulant practice is
recommended throughout the treatment period. Discontinue if severe
haemorrhage occurs. In studies mucosal bleedings & anaemia were seen more
frequently during long term rivaroxaban treatment compared with VKA treatment
— haemoglobin/haematocrit testing may be of value to detect occult bleeding.
The following sub-groups of patients are at increased risk of bleeding & should
be carefully monitored after treatment initiation so use with caution: in patients
with severe renal impairment or with renal impairment concomitantly receiving
medicinal products which increase rivaroxaban plasma concentrations; in patients
treated concomitantly with medicines affecting haemostasis. Not recommended
in patients: with creatinine clearance <15 ml/min; with an increased bleeding
risk (refer to SmPC); receiving concomitant systemic treatment with azole-
antimycotics or HIV protease inhibitors; with prosthetic heart valves; with PE
who are haemodynamically unstable or may receive thrombolysis or pulmonary
embolectomy. If invasive procedures or surgical intervention are required stop
Xarelto use at least 24 hours beforehand. Restart use as soon as possible
provided adequate haemostasis has been established. See SmPC for full details.
10mg/15mg/20mg - There is no need for monitoring of coagulation parameters
during treatment with rivaroxaban in clinical routine, if clinically indicated
rivaroxaban levels can be measured by calibrated quantitative anti-Factor Xa tests.
Elderly population — Increasing age may increase haemorrhagic risk. Xarelto
contains lactose. Interactions: Concomitant use with strong inhibitors of both
CYP3A4 & P-gp not recommended as clinically relevant increased rivaroxaban
plasma concentrations are observed. Avoid co-administration with dronedarone.
Use with caution in patients concomitantly receiving NSAIDs, acetylsalicylic
acid (ASA) or platelet aggregation inhibitors due to the increased bleeding risk.
Concomitant use of strong CYP3A4 inducers should be avoided unless patient
is closely observed for signs and symptoms of thrombosis. Pregnancy & breast
feeding: Contra-indicated. Effects on ability to drive and use machines: syncope
(uncommon) & dizziness (common) were reported. Patients experiencing these
effects should not drive or use machines. Undesirable effects: Common: anaemia,
dizziness, headache, eye haemorrhage, hypotension, haematoma, epistaxis,
haemoptysis, gingival bleeding, Gl tract haemorrhage, GI & abdominal pains,
dyspepsia, nausea, constipation, diarrhoea, vomiting, pruritus, rash, ecchymosis,
cutaneous & subcutaneous haemorrhage, pain in extremity, urogenital tract
haemorrhage, renal impairment, fever, peripheral oedema, decreased general
strength & energy, increase in transaminases, post-procedural haemorrhage,
contusion, wound secretion. Serious: cf. Cl/Warnings and Precautions — in
addition: thrombocythemia, angioedema and allergic oedema, occult bleeding/
haemorrhage from any tissue (e.g. cerebral & intracranial, haemarthrosis, muscle)
which may lead to complications (incl. compartment syndrome, renal failure, fatal
outcome), syncope, tachycardia, abnormal hepatic function, hyperbilirubinaemia,
jaundice, vascular pseudoaneurysm following percutaneous vascular intervention.
Prescribers should consult SmPC in relation to full side effect information.
Overdose: No specific antidote is available. Legal Category: POM. Package
Quantities and Basic NHS Costs: 10mg - 10 tablets: £21.00, 30 tablets: £63.00
and 100 tablets: £210.00. 156mg - 14 tablets: £29.40, 28 tablets: £58.80,
42 tablets: £88.20, 100 tablets: £210.00; 20mg — 28 tablets: £58.80, 100
tablets £210.00 MA Number(s): 10mg - EU/1/08/472/001-10, 15mg/20mg
- EU/1/08/472/011-21 Further information available from: Bayer plc, Bayer
House, Strawberry Hill, Newbury, Berkshire RG14 1JA, U.K. Telephone: 01635
563000. Date of preparation: August 2014.

Xarelto® is a trademark of the Bayer Group.

Adverse events should be reported. Reporting forms and information can be found at www.mhra.gov.uk/yellowcard. Adverse events should also be reported to
Bayer plc. Tel.: 01635 563500, Fax.: 01635 563703, Email: phdsguk@bayer.co.uk
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