LETTERS TO THE EDITOR

stated in the “Discussion” section of our
article, it is unlikely that the herpes zoster experienced by these patients was
caused by the vaccine virus strain. In
this regard, we agree with Dr Bubb that
vaccination is unlikely to be the cause
of the increased risk of zoster during
the 42 days postvaccination in the
current immunosuppressant users.
However, there are several potential
explanations for our ﬁndings: (1)
administration of the vaccine could
possibly trigger herpes zoster in
response to the antigen load in some
immunosuppressed patients, (2) current immunosuppressant use could
delay the immune response to the zoster vaccine, leading to a higher risk of
herpes zoster in a population already
at risk (ie, as an indicator of immune
response, peak antibody levels after
zoster vaccination in elderly individuals without immune-mediated diseases is 21 days10 but is likely longer
in patients receiving immunosuppressants), (3) current immunosuppressant use by itself could increase the
risk of herpes zoster, and (4) current
use of immunosuppressants could
indicate a population that is fundamentally different from remote users
in ways that are not captured using an
observational design.
In conclusion, we agree that patients with certain immune-mediated
diseases are at a higher risk of herpes
zoster, and therefore, measures should
be undertaken to maximize immunization of these individuals with the
zoster vaccine in a safe and effective
manner.
T. Craig Cheetham, PharmD, MS
Lina S. Sy, MPH
Steven J. Jacobsen, MD, PhD
Kaiser Permanente
Pasadena, CA
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New Oral Anticoagulants in
Elderly Adults With Chronic
Kidney Disease
To the Editor: I read with interest the
review article by Ponticelli et al1 on
drug management in the elderly adult
with chronic kidney disease (CKD)
that was published in the May 2015
issue of Mayo Clinic Proceedings and
agree with their recommendations.
Of note, the section on oral anticoagulants does not include or comment on

the 4 new oral anticoagulants (NOAs)
that have been approved by the
US Food and Drug Administration
(FDA) over the past 5 years. The
NOAs approved are dabigatran (Pradaxa), rivaroxaban (Xarelto), apixaban
(Eliquis), and, recently, edoxaban
(Savaysa).2,3
Atrial ﬁbrillation (AF) is a common disorder in elderly adults. About
12% of AF cases occur in adults 75 to
84 years of age, and more than 33%
of patients with AF are 80 years or
older. Atrial ﬁbrillation has a global
prevalence of about 33.5 million cases
and an incidence of approximately 5
million new cases per year. Atrial
ﬁbrillation is associated with a 5-fold
increased risk of stroke. In the United
States, AF accounts for more than
467,000 hospital admissions and
more than 99,000 deaths per year.4
Recently, the NOAs have been gradually replacing warfarin, a vitamin K
antagonist that was the standard of
care for about 60 years. Thus, I offer
a few additional comments for the
primary care physician, including
the need for renal risk stratiﬁcation
when using the NOAs.2,3
Typically, the vitamin K antagonist
drugs are used for AF in patients with
prosthetic heart valves, mitral valve stenosis, severe valvular disease, or severe
renal dysfunction, whereas the NOAs
are mostly indicated for nonvalvular
AF. The ﬁeld of NOA is evolving, and
new indications, boxed warnings, and
precautions have been added since their
initial approval by the FDA.3,5-8
The ﬁrst NOA approved in the
United States was dabigatran, and its
approval was based mostly on the RELY (Randomized Evaluation of Longterm Anticoagulation Therapy) trial
that randomized participants to either
warfarin or 1 of 2 doses of dabigatran
(110 mg or 150 mg twice daily).9 The
FDA did not approve the 110-mg
dose. The FDA approved the dose of
150 mg twice daily in all patients,
including patients with a creatinine
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TABLE. Dosing of New Oral Anticoagulants Based on Stage of Chronic Kidney Diseasea
Dabigatran
(Pradaxa) dose
for NVAF and
DVT/PEb

Stages of
chronic kidney
disease (CKD)

Estimated
glomerular ﬁltration rate (eGFR)

CKD1

>90 mL/min per Renal injury
150 mg twice
1.73 m2
daily
without
decreased eGFR
60-89 mL/min
Mildly decreased
150 mg twice
per 1.73 m2
eGFR
daily

CKD2

Description

CKD3

30-59 mL/min
per 1.73 m2

Moderately
150 mg twice
decreased eGFR
daily

CKD4

15-29 mL/min
per 1.73 m2

Severely decreased 75 mg twice
eGFR
daily

CKD5

<15 mL/min per Renal failure
1.73 m2

Avoid

Rivaroxaban (Xarelto)
dose for NVAF, DVT/
PEc/stroke prophylaxis

Edoxaban
Apixaban (Eliquis) dose for
(Savaysa) dose for
NVAF, DVT/PE,d and
NVAF and DVT/
reduction of embolism/
PE treatment
stroke treatment

20 mg daily;
HR: 10 mg daily
KR: 10 mg daily
20 mg daily;
HR: 10 mg daily
KR: 10 mg daily
15 mg daily;
HR: 10 mg daily
KR: 10 mg daily

5 mg bid;
HR: 2.5 mg bid
KR: 2.5 mg bid
5 mg bid;
HR: 2.5 mg bid
KR: 2.5 mg bid
2.5 mg bid;
HR: 2.5 mg bid
KR: 2.5 mg bid

15 mg daily;
HR: 10 mg daily
KR: 10 mg daily
Avoid

2.5 mg bid;
HR: 2.5 mg bid
KR: 2.5 mg bid
Avoid;
HD: 2.5-5 mg bid

eGFR >95: avoid
eGFR 90-95:
60 mg dailye
60 mg dailye

60 mg daily,e
30 mg daily if used
with P-gp
inducers
30 mg daily

Avoid

bid ¼ twice a day; DVT ¼ deep venous thrombosis; HD ¼ hemodialysis; HR ¼ prophylaxis of DVT following hip replacement; KR ¼ prophylaxis of DVT following knee
replacement; NVAF ¼ nonvalvular atrial ﬁbrillation; PE¼ pulmonary embolism; P-gp ¼ permeability glycoprotein; Rx ¼ treatment.
b
Dabigatran dose for DVT and PE Rx following 5-10 days of initial Rx with parenteral anticoagulant. It is also approved for RRR (reduction in the risk of recurrence) of DVT
and PE for CKD1-3 but not dose provided for CKD4 -5.
c
Xarelto for the Rx of DVT, PE, and RRR dose is 15 mg bid for ﬁrst 21 days. Thereafter, 20 mg daily.
d
Eliquis for Rx of DVT and PE: 10 mg bid for 7 days, followed by 5 mg bid. For RRR DVT and PE following initial Rx is 2.5 mg bid.
e
Savaysa dose for DVT and PE: following 5-10 days of initial Rx with parenteral anticoagulant.
Data from Cleve Clin J Med,2 El Paso Physician,3 and prescribing information for Pradaxa, Xarelto, Eliquis, and Savaysa. From El Paso Physician,3 with permission.
a

clearance of 15 to 30 mL/min per
1.73 m2 (to convert values to mL/s
per m2, multiply by 0.0167).10-13
This range corresponds to an estimated glomerular ﬁltration rate
(eGFR) of 15 to 29 mL/min per 1.73
m2 or a diagnosis of CKD stage 4
(CKD4). This dosing scheme is in
stark contrast to doses used in more
than 70 countries worldwide, where
the 150-mg dose is contraindicated
in CKD4.13 As in most drug trials,
patients with CKD4 were excluded
in the RE-LY trial.9,12,13 Not surprisingly, 3781 serious adverse effects
were noted in the 2011 US postmarketing experience with dabigatran.
These events included death (452
cases), hemorrhage (2367 cases),
acute renal failure (291 cases), stroke
(644 cases), and suspected liver failure (15 cases).12 Thirteen months
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after dabigatran initial approval in
the United States, the manufacturer
changed the dose and product guidelines. The new dosage is 75 mg twice
daily for patients with a creatinine
clearance of 15 to 30 mL/min per
1.73 m2 or CKD4.11-13
To avoid some of the clinical
problems noted with dabigatran, a
simple renal risk stratiﬁcation guideline was proposed that includes the
determination of the eGFR that uses
serum creatinine for the Modiﬁcation
of Diet in Renal Disease (MDRD) formula and CKD stage.2 The MDRD
formula is used by most US laboratories and includes 4 variables: serum
creatinine level, age, sex, and race.
The MDRD formula is more accurate
than the Cockcroft-Gault equation
(CGe) described 39 years ago,14
which was used in the RE-LY trial.

The CGe was developed before the
availability of standardized creatinine
assays, and it is estimated that its use
results in a 10% to 40% overestimate
of creatinine clearance.15 Indirect
support for using a renal risk stratiﬁcation comes from a recent study by
Reilly et al.16 They reported that renal
function was the most important
determinant of dabigatran concentration, and age is the most important
covariate.16
Most US laboratories now provide
an eGFR and the stage of CKD.2,3
Thus, if dabigatran is used, one should
follow current manufactures’ dosing
guidelines for patients with CKD stages
1 through 3, ie, 150 mg twice daily. If
CKD4 is detected, the updated recommended dosage is 75 mg twice daily. If
the patient has stage 5 CKD (eGFR,
<15 mL/min per 1.73 m2), dabigatran
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is not indicated (Table). Similar steps
can be followed for the other NOAs,
and we need to adhere to their respective guidelines.2,3
If NOAs are to be used in patients
with nonvalvular AF, the CHA2DS2VASc score (congestive heart failure,
hypertension, age 75 years [doubled],
diabetes, stroke/transient ischemic
attack/thromboembolism [doubled],
vascular disease [prior myocardial
infarction, peripheral artery disease,
or aortic plaque], age 65-75 years,
sex category [female]) should be
determined. This score gives special
attention to congestive heart failure,
hypertension, age 75 years and
older, diabetes, women, and history
of stroke, transient ischemic attack,
or systemic embolism.2,3 A score of
2 is assigned to patients who have a
stroke or are 75 years or older. A
score of 1 is assigned to each of the
remaining risk factors, if present. A
total score of 0 requires no treatment, and a score of 2 or more requires treatment. For patients with
a score of 1, treatment is decided
on an individual basis. Moreover, a
renal risk stratiﬁcation should be
done for all NOAs using a comprehensive metabolic panel before treatment begins and 1 week after
initiation of the NOA or if there is a
change in the patient’s clinical condition.2,3 It should be noted that the
suggested dosing of the NOAs based
on CKD stages has not been validated
for clinical use. However, the actual
dosing is the same for equivalent
stages of renal dysfunction based on
CGe and the current NOA prescribing information.5-8 The guideline
highlights the need for CKD staging
to prevent adverse effects.2,3
As we accumulate more experience
with the NOAs, we will have a better
understanding of the proper selection
of each of these agents. The net clinical
beneﬁt17 obtained should be evaluated
with each agent in this upcoming era of
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individualized patient care and precision medicine. The NOAs can be a
welcome addition to our armamentarium to treat patients who need
anticoagulation. Because of the narrow therapeutic indices of the
NOAs,18 use of the proposed renal
risk stratiﬁcation is suggested to
avoid some of the risks, morbidity,
mortality, and expense in managing
serious NOA adverse effects.2,3,11-13
Patricio Pazmiño, MD, PhD
Nephrology, Internal Medicine & Hypertension
Center
El Paso, TX
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In replydNew Oral
Anticoagulants in Elderly Adults
With Chronic Kidney Disease
We thank Dr Pazmiño for his comments on our article. Many of the
new oral anticoagulants (NOAs) are
excreted to a substantial extent by
the kidney, and it is certainly necessary to consider dosage adjustments
on the basis of the patient’s estimated glomerular ﬁltration rate. It
is true that the occurrence of nonvalvular atrial ﬁbrillation is increased in
patients with advanced kidney failure,
and use of NOAs has some appeal
for this condition compared with
other oral anticoagulants such as
vitamin K antagonists (warfarin).
However, we recommend great
caution with the use of NOAs in patients with advanced renal failure
because it can be extremely difﬁcult
to assess the appropriate safe and
effective dosing regimen in these patients, and if serious bleeding occurs
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