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ncidence of stroke attributable to atrial

fibrillation increases from 1.5% at age
50-59 years to 23.5% at age 80-89
years. The use of oral anticoagulants
to reduce the risk of stroke is well
established, but all the available agents
can cause bleeds if used in excess dose,
in high-risk patients or in patients with
reduced kidney function.

This article highlights the need to assess
kidney function as stated in the newly
published European Heart Rhythm
Association (EHRA) of the European
Society of Cardiology (ESC) practical guide
on the use of the new oral anticoagulants
(NOACs).! The EHRA guide has a section
on NOACs for patients with chronic kidney
disease (CKD) where it is stated that

“a careful follow-up of renal function is
required in CKD patients, since all (NOACs)
are cleared more or less by the kidney”.

It continues “in the context of NOAC
treatment, creatinine clearance is best
assessed by the Cockcroft method, as this
was used in most NOAC trials”.

The authors discuss the issues and present
a simple guide on why and how to use

the Cockcroft Gault equation for kidney
function estimation. They also note that
for drug and dosing decisions, reduced
kidney function, for whatever reason (not
just where a patient has been assessed

as having CKD), needs to be assessed to
reduce the risk of harm.

Introduction

Atrial fibrillation (AF) is an epidemic of our time,
with prevalence increasing from 0.5% at age
50-59 years to almost 9% at age 80—-89 years.?
AF predisposes to stroke and thromboembolism
with an approximately five-fold greater risk than
that of people without AF; the incidence of strokes

attributable to AF increases from 1.5% at age 50—
59 years to 23.5% at age 80-89 years.?

The use of anticoagulants to reduce the risk of
stroke in AF is well established.? Three new ‘novel
oral anticoagulants’ (NOACs) are now licensed

for stroke reduction in AF as alternatives to the
coumarins (e.g. warfarin) and have been approved
by the National Institute for Health and Clinical
Excellence (NICE):3*® dabigatran,® a direct thrombin
(lla) inhibitor, rivaroxaban’ and apixaban,® both Xa
inhibitors. These agents have a more stable dose
response than warfarin but are dependent on renal
clearance; dose modification is recommended

in patients with reduced kidney function. The
population most in need of anticoagulation to
reduce the risk of AF-related stroke is generally
older with multiple manifestations of cardiovascular
disease, so chronic kidney disease (CKD) is likely.

Used correctly, NOACs are at least as safe as
well-controlled warfarin. Like warfarin they can
cause bleeds, especially if used in excess doses, in
patients with higher risks for bleeds, and in reduced
kidney function. A number of cases of serious and

Box 1. Medicines and Healthcare products
Regulatory Agency (MHRA) dabigatran advice
for healthcare professionals®

Renal function should be assessed in all patients before
starting dabigatran, and at least once a year thereafter
in patients older than 75 years or in any patient with a
suspected decline in renal function.

New dabigatran advice for healthcare professionals:

* Do not start dabigatran in any patient with severe renal
impairment (creatinine clearance <30 ml/min)

 Assess renal function:
- in all patients before starting dabigatran

- when a decline in renal function is suspected during
treatment (e.g. hypovolaemia, dehydration, or with
some co-medications)

- at least annually in patients older than 75 years
- at least annually in patients with renal impairment

Check for signs of bleeding or anaemia and stop
treatment if severe bleeding occurs.
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fatal haemorrhage have been reported in
Japanese elderly patients with reduced kidney
function who were receiving dabigatran.® This
resulted in the UK Medicines and Healthcare
products Regulatory Agency (MHRA) issuing
a reminder about appropriate use in patients
with reduced kidney function (box 1).° All
patients were reported to be older than 75
years, with CKD and additional risk factors
for bleeding. While all received the lower
dose of dabigatran (i.e. 220 mg/day) half had
creatinine clearance <30 ml/min, which is a
contraindication for dabigatran therapy.®

Rivaroxaban and apixaban are also likely

to increase the risk of bleeding if used

in renal impairment, and there are clear
recommendations for use in the manufacturer
Summary of Product Characteristics
(SmPCs).1913 However, the SmPC is not easy
for prescribers to access at time of prescribing
and, although they are summarised in the
British National Formulary (BNF),* the
recommendations are difficult to interpret.

Box 2. The Cockcroft & Gault equation’’

Renal function estimation for
drug dosing

An estimated glomerular filtration rate (eGFR)
calculated using the Modification of Diet

in Renal Disease (MDRD) equation is now
nationally reported when serum creatinine is
monitored, following the introduction of CKD
guidelines.!>'® eGFR allows staging of renal
function to guide monitoring and treatment of
CKD, but it was not designed for drug dosing
decisions. Historically, the Cockcroft & Gault
equation'” (CG) has been used for estimating
kidney function for drug use and dosing
decisions (box 2).

The BNF'* now quotes renal function
recommendations as ‘eGFR’, but the figures are
those from the SmPCs, which are estimated
creatinine clearance (eCrCl). They state that for
most patients eGFR is an adequate estimate,
but that calculation with the Cockcroft & Gault
equation (eCrCI-CG) should be used for low
therapeutic index and high-risk drugs. The
Scottish Intercollegiate Guidelines Network

Creatinine clearance = (140 — age [years]) x ideal body weight or actual if less (kg) x 1.2 for males

Serum creatinine (umol/L)

Box 3. A case example of oral anticoagulant choice in AF and reduced kidney function

Mrs Flutter has been diagnosed with atrial fibrillation and has agreed to anticoagulation:

Age = 78 years

Weight = 65 kg

Serum creatinine = 90 umol/L

Medical history: essential hypertension, stroke

eGFR 56 ml/min/1.73m? i.e. green area of the Renal Dosing Chart

eCrCl-CG 40-43 mi/min i.e. yellow area of the Renal Dosing Chart

So drug choice would be:
warfarin — dose INR dependent
or apixaban 5 mg twice daily

or dabigatran 110 mg twice daily (HAS-BLED = 3 as female, has hypertension and past history of stroke,

suggesting increased risk of bleed)
or rivaroxaban 15 mg once daily

If eGFR had been used then it would suggest no dose adjustment would be needed.

Note: If Mrs Flutter had been 43 kg, eCrCl would need to have been calculated:

(140-78) x 43 = 29.6 ml/min so in the orange area for drug choice and dosing

90

If 65 kg but serum creatinine = 135 umol/L then eCrCl = 29.9 ml/min and in the orange area

Key: AF = atrial fibrillation; CG = Cockcroft & Gault equation; eCrCL = estimated creatinine clearance; eGFR = estimated
glomerular filtration rate; INR = International normalised ratio

THERAPEUTICS

(SIGN) guideline'® states that alterations in drug
dosing should be made on the basis of eCrCI-
CG, as virtually all published recommendations
for dose adjustment in patients with reduced
kidney function, including the BNF and SmPCs
are based on creatinine clearance estimated
using CG.

The results of several retrospective studies
suggest that use of the MDRD equation for
drug dosing often yields higher doses than does
the CG equation; the most conservative kidney
function estimate should be used with narrow
therapeutic window drugs and in high-risk
subgroups, such as the elderly.!*?! In a large
(n=46,942), retrospective study comparing use
of the CG and MDRD equations, major bleeding
events were more frequent in individuals who
received an excess dose of glycoprotein IIb/llla
inhibitors as assessed by the MDRD equation
versus CG: 21.8% vs. 17.8%; odds ratios
MDRD 1.57 (95% confidence interval [CI]
1.35-1.84), CG 1.31 (95%Cl 1.12-1.54).22

A study using gentamicin blood levels found
that MDRD overestimated renal function as
age increased (29% and up to 69%) and CG
underestimated renal function, though this

was of a smaller magnitude (10%). CG was
consistent across age and so better suited for
dose calculation, especially in the elderly; age
significantly influenced MDRD overestimation
(p=0.037).2

Serum creatinine is derived from muscle
turnover, and so, the weight element of the
equation should be an indication of muscle
mass, not excess fat; Cockcroft and Gault
originally recommended using ideal or lean
body weight in patients with pronounced
obesity or volume overload,'” and the BNF
also states that the weight component of the
equation should be ideal body weight.** This is
particularly important when assessing kidney
function for dosing decisions in overweight
patients.

Decision support for oral
anticoagulant dosing in
reduced kidney function

The ‘dosing in reduced kidney function chart’
(figure 1) was developed to provide a visual aid
on the effect of kidney function, as well as a
resource to give an indication of drug choice and
dosing decisions based on eCrCl.
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It uses an average ideal bodyweight of 60 kg
for females and 70 kg for males to give an
indication of eCrCl. It should not be used

for patients in acute kidney injury, who are
dehydrated, or if they are under the stated
weights; eCrCl-CG should then be calculated
individually (manually or on electronically
available calculators or decision-support
systems, such as SystmOne>clinical tools>renal
calculations). Patients with high muscle mass
would need actual weight to be used.

To assess the individual risk of major bleeding
in patients with AF, the HAS-BLED score has
been suggested.?*

Box 3 provides a worked case example
showing that using eGFR would not have
suggested a dose change if an NOAC was
to be prescribed, and the patient could have
been at a higher risk of harm.

The ‘dosing in reduced kidney function chart’
shown in figure 1 has been included in primary
care guidelines in Bradford, Bury, Manchester
and Buckinghamshire with positive initial

References

Med 2011;365:883-91. http://dx.doi.

feedback. It has been included as part of local
guidelines for use of NOACs and in AF guidelines
issued to GPs; it is also being used as a quick
reference guide for use in anticoagulant clinics
instead of having to calculate CrCl every time
when considering NOACs as alternatives to
warfarin. User testing, application to other
drugs, and use for education, are underway,

and development of more targeted computer-
decision support is planned.

Information is accurate at time of publication;
manufacturer recommendations may change
so there may be a need to check the SmPC.

Summary

Clearance from the body of the new oral
anticoagulants is dependent on kidney
function and, to reduce risk of bleeds, the
level of renal function should be assessed
using estimated creatinine clearance. A
‘dosing in reduced kidney function chart’ has
been developed to aid prescribers in drug
choice and dosing decisions @

14. BMJ Group and Royal

Conflict of interest

SW has received an honorarium from Bayer; DP

has received an honorarium for advice provided to
Boehringer Ingelheim; MF has received honoraria and
travel assistance from Bayer, Boehringer-Ingelheim,
Bristol Myers Squibb, INRStar, Medtronic, Pfizer,
Roche, Sanofi-Aventis; AL has received honoraria from
AM Pharma, Abbott and Baxter, and an educational
grant from B Braun.

Key messages

® The clearance of the new oral
anticoagulants from the body is
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