
CPR 3.1. USING ESAs

ESAs are critical components in managing the
anemia of CKD. Available ESAs are each effec-
tive in achieving and maintaining target Hb lev-
els. Aspects of administration may differ be-
tween short-acting and long-acting agents.

3.1.1 Frequency of Hb monitoring:
3.1.1.1 In the opinion of the Work

Group, the frequency of Hb
monitoring in patients treated
with ESAs should be at least
monthly.

3.1.2 ESA dosing:
3.1.2.1 In the opinion of the Work

Group, the initial ESA dose
and ESA dose adjustments
should be determined by the
patient’s Hb level, the target
Hb level, the observed rate of
increase in Hb level, and clini-
cal circumstances.

3.1.2.2 In the opinion of the Work
Group, ESA doses should be
decreased, but not necessarily
withheld, when a downward
adjustment of Hb level is
needed.

3.1.2.3 In the opinion of the Work
Group, scheduled ESA doses
that have been missed should
be replaced at the earliest pos-
sible opportunity.

3.1.2.4 In the opinion of the Work
Group, ESA administration
in ESA-dependent patients
should continue during hospi-
talization.

3.1.2.5 In the opinion of the Work
Group, hypertension, vascu-
lar access occlusion, inad-
equate dialysis, history of
seizures, or compromised nu-
tritional status are not contra-
indications to ESA therapy.

3.1.3 Route of administration:
3.1.3.1 In the opinion of the Work

Group, the route of ESA ad-
ministration should be deter-
mined by the CKD stage, treat-

ment setting, efficacy, safety,
and class of ESA used.

3.1.3.2 In the opinion of the Work
Group, convenience favors
subcutaneous (SC) adminis-
tration in non–HD-CKD pa-
tients.

3.1.3.3 In the opinion of the Work
Group, convenience favors in-
travenous (IV) administra-
tion in HD-CKD patients.

3.1.4 Frequency of administration:
3.1.4.1 In the opinion of the Work

Group, frequency of adminis-
tration should be determined
by the CKD stage, treatment
setting, efficacy consider-
ations, and class of ESA.

3.1.4.2 In the opinion of the Work
Group, convenience favors less
frequent administration, par-
ticularly in non–HD-CKD
patients.

BACKGROUND
The decision to start ESA therapy in a pa-

tient with CKD-associated anemia invokes an
additional series of decisions that must be
made before the first dose is administered.
Each of the following issues must be consid-
ered before moving forward: choosing an ESA,
an initial ESA dose, and the route and fre-
quency of ESA administration; planning a Hb
level monitoring schedule; predicting a desired
rate of increase in Hb level; and anticipating
ESA dose adjustments for Hb results, AEs, or
intercurrent hospitalizations. Making informed
decisions requires understanding the method
of action of ESAs, then selecting those which
best fit the patient, the patient-care setting, and
the constraints of the health care delivery sys-
tem from the range of choices that are known
to be safe and effective.

RATIONALE

Definitions

The term ESA applies to all agents that aug-
ment erythropoiesis through direct or indirect
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action on the erythropoietin receptor. Currently
available ESAs include epoetin alfa, epoetin beta,
and darbepoetin. Epoetin alfa and beta have been
designed to resemble closely the endogenous
molecule and have similar pharmacokinetics.
They are considered “short-acting” in compari-
son to darbepoetin, a second-generation mole-
cule with a prolonged half-life, which is consid-
ered “long-acting.”

Frequency of Hb Monitoring

The statement The frequency of Hb monitor-
ing in patients treated with ESA should be at
least monthly is intended to provide sufficient
surveillance information to assist in achieving
and maintaining target Hb levels safely and expe-
ditiously during ESA therapy. This recommenda-
tion, which fits common practice, follows a chain
of reasoning. The minimum interval between
ESA dose adjustments is 2 weeks because the
effect of most dose changes will not be seen
within a shorter interval. Consideration of an
ESA dose adjustment is based on the next pro-
jected Hb level. Because the accuracy of projec-
tion (extrapolation) increases with the number of
contributing data points, the frequency of Hb
monitoring is likely to be an important determi-
nant of the accuracy of ESA dose adjustment.
Evidence to support this line of reasoning is
indirect. Several RCTs have randomized HD
patients with target-range Hb levels to a change
in frequency of ESA administration, a change in
ESA class, or both. RCTs that have monitored
Hb values weekly and adjusted ESA doses as
frequently as every 2 weeks have achieved stable
Hb levels early after randomization.136-138 A
single RCT that monitored Hb levels and consid-
ered ESA dose adjustment monthly required 6 to
9 months to stabilize Hb levels after randomiza-
tion,139 but mean Hb level remained within the
target range for that trial.

Within the recommended ranges for monitor-
ing and dose adjustment, unstable Hb level,
out-of-target Hb level, and HD favor shorter
intervals, whereas stable Hb level, within-
target Hb level, PD, ND-CKD, and minimizing
laboratory resource utilization favor longer
intervals. The frequency of ESA dose adjust-
ment is unaffected by length of action: during
an 8-week period, given Hb monitoring weekly,
short-acting ESA thrice weekly or long-acting

ESA once weekly, and consideration for dose
adjustment every 2 weeks, 44% to 49% of
patients will actually require dose adjust-
ment.138

ESA Dosing

The initial ESA dose and ESA dose adjust-
ments should be determined by the patient’s Hb
level, the target Hb level, the observed rate of
increase in Hb level, and clinical circumstances.

This statement aims to guide medical decision
making so that the initial rate of increase in Hb
levels is in keeping with the patient’s current
status, the treatment setting, and the patient’s
need for anemia treatment. In general, the objec-
tive of initial ESA therapy is a rate of increase in
Hb levels of 1 to 2 g/dL per month. Evidence for
the safety of initial ESA therapy derives princi-
pally from interventional trials in patients not
previously treated with ESAs. In patients with
CKD-associated anemia and initial Hb levels
less than target range, these trials have shown
the mean initial rate of Hb level increase to be in
the range of 0.7 to 2.5 g/dL in the first 4 weeks.
The rate of increase varies greatly and depends
in part on the patient population, initial dose,
dosing frequency, and route of administration
(Table 22). Hypertension and seizures were noted
in the first 3 months after initiating therapy in
severely anemic patients, but it is unclear whether
these events occurred within the first 4 weeks
and whether they were related to the rate of
increase in Hb levels.

In general, ESA dose adjustments were not
made in the first 4 weeks of trials for which
results are available. The frequency of ESA dose
adjustment thereafter should be determined by
the rate of increase in Hb levels during initial
ESA therapy, the stability of Hb levels during
maintenance ESA therapy, and the frequency of
Hb testing. The minimum interval between ESA
dose adjustments in the outpatient setting gener-
ally is 2 weeks because the effect of most dose
changes will not be seen within a shorter inter-
val.

ESA doses should be decreased, but not
necessarily held, when a downward adjust-
ment of Hb level is needed. Withholding ESA
doses, particularly for long periods, may lead
to a delayed decrease in Hb levels to less than
target range. Such a decrease may initiate
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