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The management of renal anaemia in patients with
chronic kidney disease (CKD) has been revolutionised
by the use of the erythropoiesis-stimulating agents
(ESAs) recombinant human erythropoietin (rHuEPO)
-α or -β and, more recently, darbepoetin-α. ESAs
have been shown to improve quality of life, to lower
morbidity and mortality rates, to reduce the need for
blood transfusions and to decrease the risk of cardiac
complications in pre-dialysis (i.e. patients with CKD
stages 3 and 4) and dialysis patients with anaemia.1

Following their initial approval, rHuEPO-α and -β
were licensed for use three times per week due to their
relatively short half-lives (approximately 24 hours
when administered subcutaneously (SC)2). Because it
contains two additional carbohydrate chains compared
with rHuEPO, Darbepoetin-α has a three-fold longer
terminal serum half-life and greater erythropoietic
activity. Its mean terminal half-life is approximately 73
hours following SC administration in peritoneal dialysis
and CKD patients.3-5 Darbepoetin-α can therefore be
administered less frequently than rHuEPO while
maintaining adequate erythropoiesis. Since the
introduction of darbepoetin-α, many physicians have
followed less frequent dosing regimens of ESAs, as
outlined in the revised European Best Practice Guidelines.1

E x t e n d e d  D o s i n g  I n t e r v a l s  w i t h
E S A s  i n  C KD

A number of clinical trials have examined extended
dosing intervals with ESAs in dialysis (haemo- and
peritoneal dialysis) and CKD stages 3 and 4 patients.
For darbepoetin-α, these data have established that
dialysis patients receiving rHuEPO (three times per
week or less frequently) can be switched to weekly
(qw) or every-two-week (q2w) intravenous (IV) or SC
darbepoetin-α without any increase in total weekly
dose.6-8 A recent study by the author and colleagues
reported no significant difference in mean haemo-
globin levels or mean weekly dose when CKD patients
were switched from qw dosing with darbepoetin-α to
q2w dosing and noted that stable haemoglobin levels
were effectively maintained with this regimen.9 Across
Europe, rHuEPO is commonly administered by the
SC route, thus the ability to switch haemodialysis

patients to IV darbepoetin-α without any need for a
dose increase has clear advantages for clinical practice.
In the chronic renal insufficiency setting, studies have
focused on extending intervals well beyond weekly
dosing. A number of studies have established SC
darbepoetin-α every two weeks for the correction of
renal anaemia.10,11 Furthermore, patients with CKD
stages 3 and 4 receiving darbepoetin-α every two
weeks were able to maintain haemoglobin (Hb) levels
when switched to an extended once-monthly
regimen.12 In Europe, for maintenance therapy once
target Hb has been achieved, darbepoetin-α is
currently licensed for administration once every two
weeks in dialysis patients and once every month in
patients with chronic renal insufficiency.13

Only a few well-designed studies have assessed the
feasibility of weekly rHuEPO dosing in dialysis patients
already receiving the drugs twice or three times per
week. In most cases, slight decreases in mean Hb levels
and/or increases in erythropoietin dosage requirement
were observed following the switch.14,15 In patients
with chronic renal insufficiency, once weekly
rHuEPO (epoetin-α) increased Hb concentrations in
patients not previously receiving ESAs. Similarly
epoetin-α once every two weeks, but not once every
three weeks, was effective in patients with chronic
renal insufficiency already receiving epoetin-α.16 In
Europe, epoetin-α is currently licensed for two or
three times per week administration in patients with
CKD.17 Epoetin-β can be administered SC once-
weekly or every two weeks in patients (with possible
dose increases to maintain Hb stability) already on a
stable weekly regimen and only in the maintenance
phase of anaemia treatment (i.e. not in patients who are
receiving an ESA for initial anaemia correction).18

B en e f i t s  o f  E x t e n d e d  D o s i n g  

The ability to extend the dosing interval of ESAs offers
clear benefits to patients and healthcare workers alike.
For patients with chronic renal insufficiency who often
receive their injections at the local doctor’s surgery or
health centre, less frequent dosing would translate into
fewer clinic visits with less overall discomfort. This in
turn may improve patient compliance. Nursing time,
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and thereby costs, would be reduced if haemodialysis
patients received ESAs on an extended dosing regimen.
In addition, fewer injections could reduce the risk of
needle stick injuries to both patients and nurses. 

A c h i e v i n g  H a emog l o b i n  S t a b i l i t y

Guidelines on the use of ESAs in patients with CKD
recommend treating anaemia to a target Hb
concentration of above 10 or 11g/dL (depending on
the national guidelines for anaemia treatment).1

Through the use of ESAs as a key component of
clinical management, when Hb levels are averaged
over a period of time, results indicate that most patients
(60–80%) achieve and sustain the target Hb level.19 In
many cases, however, there can be considerable
fluctuations in the Hb level underlying these values.

Lack of Hb stability has been shown to be associated
with an increased risk of adverse outcomes.
Excessively low Hb levels (<11g/dL) are associated
with cardiac problems such as left ventricular
hypertrophy, heart failure and an increased risk of
mortality. In a recent, large retrospective study of
haemodialysis patients, the proportion of time
patients spent with Hb levels below 11g/dL was
compared against the risk of death.20 There was a clear
trend of increased mortality with increasing time
below this target; for patients with 80–100% of time
at <11g/dL, the risk was approximately 1.8 times as
high as for patients with no time below this level.
While the consequences of normalised Hb levels are
perhaps less clear cut, there is some evidence that, in
specific groups of patients, such as those with
symptomatic cardiac disease, normalised Hb is
associated with increased morbidity and mortality. In
a recent report of more than 58,000 patients, Regidor
et al. showed the optimal range of Hb to reduce the
risk of death in haemodialysis patients to be between
11.5g/dL and 13.5g/dL.21 In most patients, therefore,
tight Hb control is advised and greater Hb stability
can be considered an important clinical goal.

Hb stability can be affected by a number of factors
such as infection, inflammation or gastrointestinal
bleeding. Moreover, patients with CKD tend to have
a more variable Hb level than those without.
However, adjustment of the ESA dosage is one of
the most direct means under the physician’s control
of maintaining Hb stability. Clearly, a decision on
whether to adjust the dosage will depend on the
target Hb range that has been predefined by the
physician, as well as the current Hb level and an
estimate of the direction and rapidity of change.
Given the importance of Hb stability in avoiding
negative impact on morbidity and survival, it is
important to continue to both assess and refine target
Hb ranges and to develop a systematic process for

deciding by how much and when to adjust ESA
dosage. In the last few years, considerable advances
have been made in this area through computer-
assisted implementation of treatment algorithms.

Compu t e r i s e d  T o o l s  

While there are effective ESAs for treating anaemia,
clearly the treating clinician’s judgements and
decisions are critical components of the overall
management of individual patients. This is very
important when assessing how to maintain the stability
of Hb levels. To assist in clinical decisions, and to help
standardise clinical management across patients and
also across treating centres, computerised decision
support systems have been devised and implemented.
These leave the ultimate decisions to the clinician, but
assist by providing recommendations based on agreed
criteria in certain circumstances. Such an approach is
particularly helpful in allowing doctors to maximise
benefit from evidence-based guidelines. Algorithms
for computer-assisted decision support in renal
anaemia management have largely been based on
guidelines produced by the US National Kidney
Foundation or the European Renal Association. Both
these guidelines have been produced as a result of
rigorous evidence-based analysis of clinical findings.
As a consequence, physicians have a basis to treat
patients in an objective and systematic manner, rather
than simply using personal impressions.

Systems such as those developed in Leeds, UK,22 have
been based on the local hospital laboratory computer
records. Here, records of ESA and iron supplement
dosage, levels of Hb, serum ferritin and iron status are
extracted and analysed against pre-determined
thresholds. Recommendations of changes in ESA and
iron dosage are then made. This systematic approach
is safe, as the limits are within recognised clinical
guidelines, and also allows the consistent treatment of
large numbers of patients at single or multiple
treatment sites. A computer-assisted system has also
been used to effectively manage the switching of
patients from the older, three-times-weekly
treatments to the more convenient qw or q2w
regimens of darbepoetin-α.22

Such approaches also have the potential of allowing
pre-emptive adjustments of treatment before Hb
levels diverge markedly from target values, by
assessing the rate of change of critical laboratory
values. Thus, by making use of agreed target levels
and criteria, as well as previous clinical experience in
a systematic manner, this should minimise large
‘cycling’ changes in Hb levels. Computer-assisted
decision-making is therefore likely to grow in
importance and benefit, and should lead to better and
simpler patient management in the future.
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Con c l u s i o n s

Two decades of experience in treating CKD patients’
anaemia with ESAs has resulted in an extensive body
of clinical practice. The more recent availability of
preparations with a longer half-life, such as
darbepoetin-α, allows extended dosing intervals,
with clear benefits to both patients and healthcare

profes-sionals. Guidelines and target values for
recommended Hb levels exist. Nowadays, a new
concept is being learned – the importance of keeping
Hb levels stable in order to optimise anaemia
treatment in patients. Recently developed
computerised tools can help in achieving this, and in
assisting physicians in providing effective and
evidence-based care. ■

R e f e r e n c e s

1. Locatelli F, Aljama P, Bárány P, et al., “Revised European best practice guidelines for the management of anaemia in
patients with chronic renal failure”, Nephrol Dial Transplant (2004);19 Suppl 2:ii: pp. 1–47.

2. Deicher R, Horl W H, “Differentiating factors between erythropoiesis-stimulating agents: a guide to selection for anaemia
of chronic kidney disease”, Drugs (2004);64: pp. 499–509.

3. Tsubakihara Y, Hiramatsu M, Iino Y, et al., Group KS, “The pharmacokinetics of KRN231 (darbepoetin alfa) after
subcutaneous (SC) administration: a comparison between peritoneal dialysis and predialysis chronic renal failure (CRF)
patients in Japan”, 41st ERA-EDTA Congress, 15–18 May 2004, Lisbon, Portugal.

4. Padhi D, Jang G, “Pharmacokinetics of Aranesp (darbepoetin alfa) in patients with chronic kidney disease”, 42nd ERA-
EDTA Congress, 4–7 June 2005, Istanbul, Turkey.

5. Padhi D, Jang G, Smith B, et al., “An extended terminal half-life for Aranesp (darbepoetin alfa): results from a single-dose pharma-
cokinetic (PK) study in patients with chronic kidney disease”, 42nd ERA-EDTA Congress, 4–7 June 2005, Istanbul, Turkey.

6. Bock A, “Conversion from weekly epoetin to bi-weekly darbepoetin alfa maintains haemoglobin and permits dose reductions
at higher doses: results from a prospective study”, 42nd ERA-EDTA Congress, 4–7 June 2005, Istanbul, Turkey.

7. Locatelli F, Villa G, Backs W, et al., “A phase 3, multicentre, randomized, double-blind, non-inferiority trial to evaluate
the efficacy of Aranesp (darbepoetin alfa) once every 2 weeks (Q2W) vs Aranesp once weekly (QW) in patients on
haemodialysis (HD)”, Nephrol Dial Transplant (2005);20(Suppl 5): p. v260.

8. Brunkhorst R, Bommer J, Braun J, et al. “Darbepoetin alfa effectively maintains haemoglobin concentrations at extended
dose intervals relative to intravenous or subcutaneous recombinant human erythropoietin in dialysis patients”, Nephrol Dial
Transplant (2004);19: pp. 1,224–1,230.

9. Carrera F, Oliveira L, Maia P, et al., “Aranesp (darbepoetin alfa) administered once every two weeks (Q2W) maintains
recommended haemoglobin (Hb) in chronic kidney disease (CKD) patients on haemodialysis switched from weekly (QW)
dosing”, Abstract SP401, 43rd ERA-EDTA Congress, 15–18 July 2006, Glasgow, UK. 

10. Toto R D, Pichette V, Navarro J, et al., “Darbepoetin alfa effectively treats anemia in patients with chronic kidney disease
with de novo every-other-week administration”, Am J Nephrol (2004);24: pp. 453–460.

11. Hertel J, Locay H. Scarlata D, et al., “Aranesp (darbepoetin alfa) administered every other week (Q2W) corrects and
maintains haemoglobin (Hb) in chronic kidney disease (CKD) patients” National Kidney Foundation Spring Clinical
Meetings 2005, Washington DC, USA.

12. Ling B, Walczyk M, Agarwal A, et al., “Darbepoetin alfa administered once monthly maintains hemoglobin concentrations
in patients with chronic kidney disease”, Clin Nephrol (2005);63: pp. 327–334.

13. Aranesp®. Full prescribing information: Amgen, Thousand Oaks, CA, 2005.
14. Barré P, Reichel H, Suranyi MG, et al., “Efficacy of once-weekly epoetin alfa”, Clin Nephrol (2004);62: pp. 440–448.
15. Weiss L G, Clyne N, Divino Fihlho J, et al., “The efficacy of once weekly compared with two or three times weekly

subcutaneous epoetin beta: results from a randomized controlled multicentre trial”, Swedish Study Group, Nephrol Dial
Transplant (2000);15: pp. 2,014–2,019.

16. Provenzano R, Bhaduri S, Singh A K, “Extended epoetin alfa dosing as maintenance treatment for the anemia of chronic
kidney disease: the PROMPT study”, Clin Nephrol (2005);64: pp. 113–123.

17. EPREX®. Summary of Product Characteristics: Janssen-Cilag Ltd. Buckinghamshire, UK, 2005.
18. NeoRecormon®. Summary of Product Characteristics: Roche. Hertfordshire, UK, 2005.
19. UK Renal Association (2003). UK Renal Registry. The Sixth Annual Report. Available at: http://www.renalreg.com/

Report%202003/RenalReg2003AnnualReport_Colour_For_Web_With_Linksv2.pdf
20. Ofsthun N J, LaBrecque J, Keen M, et al., “The association of mortality and hospitalization with haemoglobin (Hb) and

missed dialysis treatments in stage 5 chronic kidney disease (CKD) patients with and without cardiac comorbidities”, 42nd
ERA-EDTA Congress, 4–7 June 2005, Istanbul, Turkey.

21. Regidor D L, Kopple J D, Kovesdy C P, et al., “Associations between changes in hemoglobin and administered
erythropoiesis-stimulating agent and survival in hemodialysis patients”, J Am Soc Nephrol (2006);17: pp. 1,181–1,191.

22. Will E J, Richardson D, Tolman C, et al., “The development and exploitation of algorithms for the management of renal
anaemia”, Manuscript in preparation.

E U R O P E A N  R E N A L  &  G E N I T O - U R I N A R Y  D I S E A S E  2 0 0 634

Anaemia Management & CKD

Carrera_edit.qxp  8/7/06  12:54 pm  Page 34




