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Haemoglobin in Chronic Kidney Disease Patients – The Goalposts 
May Move, but We Are Still on Target

While it is relatively common for a medical article to quote Hippocrates,

this one instead takes its structure from Hegel and Hegelian dialectic, in

which a thesis is put forward for consideration in order to provoke a

reaction or contradictory antithesis, with this tension being reconciled by

the formulation of a synthesis. 

Let us apply this framework to a concrete situation – that of correcting

anaemia in chronic kidney disease (CKD) patients. Almost all patients in

the advanced stages of CKD have anaemia, which is mainly caused by the

undersynthesis of endogenous erythropoietin. The availability of

recombinant human erythropoietin from the late 1980s has meant that

for approximately 20 years it has been possible to correct or normalise the

haemoglobin levels of CKD patients. These drugs have made red blood

cell transfusions redundant, thus avoiding their concomitant risks and

impacting favourably on the quality of life of patients. 

Why did this ‘normalised’ thesis prevail, and for so long? Anaemia has long

been cited as a leading cause of heart failure, and reduced haemoglobin has

been shown by many researchers to decrease muscle strength, exercise

capacity, cognitive ability and libido while increasing morbidity and

mortality;1,2 in short, it leads to a worsened quality of life and has high direct

and indirect costs for both healthcare and society. Higher haemoglobin

levels improve oxygen–tissue transport, impacting positively on tissue

hypoxia and oxidative stress – i.e. reducing inflammation and retarding the

progression to end-stage renal disease. In sum, correcting or normalising

haemoglobin levels has resulted in documented improvements in all the

above-mentioned areas,3–6 the most significant of which is quality of life.7

To return to Hegel, administering erythropoiesis-stimulating agents (ESAs) to

target physiologically normalised haemoglobin levels in the CKD patient

population is the thesis; in this case, the thesis is a long-standing one,

although one that has not been without its detractors. Evidence-based

medicine encourages government agencies and healthcare providers to

analyse this thesis and the costs of prescribing ESAs for CKD patients. The

financial load in question – US$10 billion in global sales in 20068 – is

undoubtedly a major factor in the debate on the ‘ideal’ or ‘correct’ haemo-

globin targets physicians should aim for in CKD patients. The deliberation on

total normalised haemoglobin 13.0–15.0g/dl versus partial/incomplete or

subnormalised haemoglobin 10.5–11.5g/dl, which has always been

simmering in the background,9,10 has once again reached boiling point.

The 1998 Besarab trial results11 and the summations of Parfrey and

colleagues in 200510 have been recently joined by the findings of the 2006

Cardiovascular risk Reduction by Early Anaemia Treatment with Epoetin Beta

(CREATE) study,12 those of the Correction of Haemoglobin and Outcomes in

Renal Insufficiency (CHOIR) study,13 Phromminkiul et al.’s 2007 meta-

analysis in The Lancet14 and its companion piece, Strippoli’s editorial.15 This

body of scientific work seems to show that the normalisation of

haemoglobin in CKD patients, which was justified by earlier studies that 

are now deemed observational and/or coincidental, does not confer

cardiovascular-related advantages on this population. Further, it is claimed

that a normalisation or total correction may actually cause grave harm in the

form of myocardial infarction, stroke, hospitalisation and even death from

heart failure – all the things a higher haematocrit was supposed to prevent,

as can be seen in larger observational studies such as the Dialysis Outcomes

and Practice Patterns Study (DOPPS); and so is postulated our counterthesis.

Strong words – almost fighting words – have been used to shoot down

prior beliefs, starting with the title of Strippoli’s The Lancet article:

‘Haemoglobin targets: we were wrong, time to move on’. His editorial

describes the “meta-analysis which brings an expected end to a

somewhat artificially delayed story [of normalisation/optimisation/total

correction]”. He claims no further trials into target haemoglobin

concentrations are required “because of … the credibility of the scientific

community, after such a long history of contradictions’.15

The ‘scientific community’, however, did not and does not rest. Several

members of said community have addressed what they see as the flaws

in this series of studies and the doubts still remaining in their wake.16,17

The former include the methodology, design, population and conduct of

the studies; the latter, the validity of the findings and the degree to which

the findings can be extrapolated to routine clinical practice. 

Let us now proceed to an examination of the counter- or contradictory

thesis. For the Besarab trial, “Patients at highest cardiovascular risk were

chosen, to increase the likelihood that a beneficial event would be

found…”.15 This means that patients selected to be part of the study

population were already in the high cardiac risk category, with congestive

heart failure or ischaemic heart disease. This is its most serious flaw.

Levin,16 Carrera and Macdougall17 – as well as many others – raise several

issues with respect to the CREATE and CHOIR trials. CREATE randomised

patients to either a higher group of haemoglobin 13.0–15.0g/dl or a lower

group of haemoglobin 10.5–11.5g/dl; CHOIR randomised patients to either

haemoglobin 13.5g/dl or haemoglobin 11.3g/dl. Both are open-label,

which can add distorting bias to the conduct of the trials in that healthier

patients are enrolled to obviate concerns over cardiovascular disease. The

CHOIR study enrolled 1,432 patients, seeking to determine the impact of

degree of anaemia correction on mortality and cardiovascular morbidity

in CKD patients. It saw a high drop-out rate of 38%, with no explanation

given for 50% of these, and the analysis did not include all the

randomised patients, omitting those who had no event at trial end. In

terms of findings, could the statistically significant differences between

the two treatment groups – i.e. the greater baseline incidences of
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coronary artery bypass grafting (p=0.05) and hypertension (p=0.03)

found in the ‘higher’ group – have impacted on the differences found?

These differences were 125 events in the ‘higher’ group versus 97 in the

‘lower’, with improvements in quality of life similar across both groups. 

An additional point to note is that while unusually high mean epoetin alfa

doses were administered (11,000 units) compared with European

standards, haemoglobin targets were still not achieved in a significant

number of patients, indicating that they were much less well on entering

the study than is usual for a CKD population. All of this shows that, while

the conclusions of the CHOIR researchers may have been valid for their

patients, the fact that the study cohort and dosing of medication did not

echo that of a true CKD population makes it impossible to apply the

conclusions to the CKD population as a whole. 

In the CREATE study, the observed annual event rate of 6% for the

composite cardiovascular disease end-point was significantly lower than

the expected 15%, indicating that the study was underpowered.

Additionally, although the study protocol did not specify when to initiate

dialysis, a greater number of patients in the higher haemoglobin target

group (13.5g/dl) than in the lower one did, in fact, receive dialysis (127

versus 111; p=0.03). Could CREATE’s open-label design have impacted

on initiating dialysis for the lower haemoglobin target group (11.5g/dl),

incorrectly seeing their symptoms as anaemia rather than uraemia?

Significantly, no harm was shown to CREATE patients in the higher target

group, and there was no significant difference in the combined incidence

of adverse events between the two groups (although the higher group

reported more hypertensive episodes and headaches). Also, as in the

majority of studies, patients in the higher target group enjoyed

significantly better general health and improved physical function than

those in the lower group; here p=0.003 and p<0.001, respectively.

There are, however, problems inherent in the Phromminkiul meta-

analysis, which are largely the same as those found in any such analysis.

First, no meta-analysis – however rigorous and exhaustive – is a realistic

substitute for a suitably powered randomised, controlled trial. More

seriously, these analyses are affected by the different reporting methods

used by different researchers. More specifically, in this case the various

composite end-points could not be combined as there were

inconsistencies in end-point components, and this meta-analysis was

dominated by data from the Normal Hematocrit trial.11

Does this lack of concrete, irrefutable evidence mean it is perhaps too

early to formulate a definitive counter-thesis, despite what Remuzzi18 and

Stippolli15 have published? Do we need more evidence? CREATE, CHOIR

and other randomised trials11,19,20 led to a 2007 re-sitting of the National

Kidney Foundation US Kidney Disease Outcomes Quality Initiative

(K/DOQI) Anaemia Guidelines Work Group to re-examine new available

evidence on haemoglobin targets. Relevant updates are a clinical practice

recommendation to maintain target haemoglobin at 11.0–12.0g/dl for

dialysis and non-dialysis CKD patients on ESA treatment. 

Will this lead the European Renal Association/European Dialysis and

Transplant Association (ERA-EDTA) to review their 2004 European Best

Practice Guidelines (EBPG) anaemia treatment recommendations? In

addition, it may possibly make other scientific societies, such as those of

Australia and Canada, follow suit, despite the enormous amount of

funds, time and effort that this requires. Is re-sifting of the evidence by a

selection of groups not in reality a duplication – or tripling or even

quadrupling – of effort to produce different sets of recommendations

that are in essence fairly similar? The Kidney Disease-Improving Global

Outcomes (KDIGO) thought so at its December 2006 Board of Directors

meeting. They approved the convening of an independent working

group, bringing together all the previous guideline-development

organisations to study this in depth. October 2007 will see this (hopefully

pathfinding) meeting. 

The Trial to Reduce cardiovascular Events with Aranesp Therapy (TREAT)

outcome is something else physicians and researchers should wait for.

The largest randomised, blinded, controlled trial in renal anaemia

management to date, it will soon conclude the recruitment of 4,000 type

II diabetes patients. Its protocol randomises them into two arms: one

administering darbepoetin alfa to raise haemoglobin to 13g/dl, and the

placebo arm maintaining haematocrit at 9g/dl (with darbepoetin alfa

rescue to raise the haemoglobin level if it drops under this target).22 The

interim results of TREAT have raised no objections from ethics

committees, steering committees and data and safety monitoring

committees, either pre- or during-trial. 

Until we have the evidence we are waiting for from an incontrovertible,

sufficiently powered randomised controlled trial, perhaps our interim

synthesis is to be found somewhere in the middle ground between the

original assertion and the counter-proposal. If aiming for 12–13g/dl is seen

as too high and leading to harm, adverse effects, etc., and 10–11g/dl

perceived as too low (which I believe), then targeting a haemoglobin

haematocrit of 11–12g/dl means the patient would only occasionally

fluctuate to 12–13g/dl and still reap the benefits of the regimen while

minimising any inherent risks. In the meantime, it is worth pointing out

what every practising physician knows and deals with on a daily basis:

while clinical trials, guidelines, recommendations and algorithms provide

invaluable and sorely needed help, there can be no written-in-stone

treatment decisions. Each physician has the final responsibility for his/her

patients and must prescribe on a case-by-case basis, taking each patient’s

specific conditions into consideration each time. ■
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