
New trends and 

priorities in 

anaemia 

management  

2017 update

David Goldsmith, London, UK







ESA doses in patients with 

CKD have increased DOPPS I (1996-

2001) to DOPPS III (2005-2008)

McFarlane PA et al. Kidney Int 2010;78:215–23



2006-2010 : A testing period for 

ESAs



Sign of the Times...

TIME 13th October, 2008



Caution emerges in the renal 

community….
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Renal anaemia management guidelines



Trials, and Guidelines, for Hb

2006-2014



Decrease in Hb levels since 2006

• Retrospective observational study using patient-level data 

from ~87% of dialysis centres in the US (2006-2008): ~ 

743 000 unique patients

Spiegel DM et al. Am J Kidney Dis. 2010;55:113-20. 

Mean Hb level 

decreased by 0.37 

g/dL during the 

indicated period
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Patient characteristics trends





Hct 30-33%

Hct 33-36%

Hct >36%



The times and tides of Hb levels (g/dL) 
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Ferritin



TSAT



Transfusion rates, mid 2000s

• A retrospective study was conducted of 

patients with CKD and chronic anemia 

from 2002 through 2007 in the Veterans 

Administration Healthcare System. 

Included patients had stage 3 CKD or 

higher and anemia (one or more 

hemoglobin [Hb] levels <11 g/dl or 

received anemia therapy [erythropoiesis-

stimulating agents [ESAs], iron, or both]).
Lawler EV, Bradbury BD, Fonda JR, Gaziano JM, Gagnon DR. Transfusion burden

among patients with chronic kidney disease and anemia. Clin J Am Soc Nephrol.

2010 Apr;5(4):667-72.



Transfusion rates, mid 2000s

• Among 97,636 patients with CKD and anemia, there 

were 68,556 transfusion events (61 events per 100 

person-years), 86.6% of which occurred in inpatient 

settings. 

• At all Hb levels, transfusion events were highest 

during periods of no ESA treatment and increased 

with declining Hb levels. 

– Between an Hb of 10.0 and 10.9 g/dl, the transfusion rate 

was 2.0% for those who received an ESA, iron, or both 

and 22% for those who received no treatment; 

– at an Hb level of 7.0 to 7.9 g/dl, the transfusion rate was 

10 to 12% for treated and 58% for untreated patients.



Dialysis Practice snapshots
USA free-standing and chain dialysis units

• Percentages of patients with haemoglobin levels <10 

g/dL increased every year from 2007 (6%) to 2011 

(~11%). Epoetin alfa doses, iron doses, and transfusion 

rates changed in 2011. 

• Median monthly epoetin alfa and iron doses decreased 

25% and 43.8%, respectively, and monthly transfusion 

rates increased from 2.8% to 3.2% in 2011, a 14.3% 

increase, starting in 2010-11. 

• Patients in facilities with the highest prevalence of 

haemoglobin levels <10 g/dL over 3 months were at 

~30% elevated risk of receiving RBC transfusions within 

the next 3 months (relative risk, 1.28; 95% CI, 1.22-

1.34).

Am J Kidney Dis. 2014 Jun;63(6):997-1006. doi: 10.1053/j.ajkd.2013.10.052. 



What we want….

• Stable regulatory, product, and safety 

environment

– No new shocks, or changes

• Predictable efficacy

• Tolerability, safety, proven ability

• Minimisation of both symptoms and rbc

transfusions

• Aiming for Hb 10 – 12 g/dL using iron 

(sensibly) first, then adding a long-acting 

ESA preferentially

– Pegylated Epoetin-Beta, or Darbepoetin
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SC MIRCERA Provides a Smooth and 

Steady Rise in Hb Level

Final

visit

Mo

Wk4 8 12 16 20 24

MIRCERA Q2W SC (n=162)

Darbepoetin alfa QW SC (n=162)

Macdougall et al. Clin J Am Soc Nephrol. 2008;3:337-347ITT populations



C.E.R.A. Q4W offers a smooth and steady rise in Hb levels 

compared with darbepoetin alfa QW / Q2W
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Darbepoetin alfa QW / Q2W

Roger SD, et al. Nephrol Dial Transplant 2011;26:3980–3986



Time to Hb response was more controlled with 

C.E.R.A. than with darbepoetin alfa

C.E.R.A.
Q4W

(n=153)

Darbepoetin alfa 
QW / Q2W

(n=154)

Responders, n (%) 144 (94.1) 144 (93.5)

Median time to response, 

days
43 29

95% CI 37; 43 29; 41

IQR 28; 57 22; 43

Castelao et al. Oral presentation Su057 at ERA-EDTA 2010



Limited evidence of efficacy in HD patients 

for once-monthly darbepoetin alfa

Patients on darbepoetin 
alfa q2w converted to q3w 
dosing and, if Hb stable 
(10–13 g/dL), to q4w 
dosing

Limited conversion to q4w 
dosing:
Of 54 patients entering the 
study, 36 patients were 
converted to q4w dosing

Limited maintenance on 
q4w dosing:
Of 36 patients converting 
to q4w dosing, 30 patients 
maintained Hb >10 g/dL 
over 20 weeks

Hb, haemoglobin; HD, haemodialysis

Jadoul M et al. Nephrol Dial Transplant. 2004;19:898-903
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Once-monthly MIRCERA® exhibited a superior response

rate compared with once-monthly darbepoetin alfa

CI, confidence interval
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64.1%

40.4%

*

Primary end point

*P<0.0001

®

64.1%

40.4%

Dosing once a month is not indicated for darbepoetin alfa in dialysis, except in Switzerland



Once-monthly MIRCERA® shows a 59% higher likelihood 

of response compared with once-monthly darbepoetin alfa 

Primary end point

0.75 1.00 1.25 1.50 1.75 2.0

Relative risk of response at evaluation for 

MIRCERA® vs darbepoetin alfa

1.59

1.901.33

Superiority limit:

MIRCERA® vs darbepoetin alfa

Dosing once a month is not indicated for darbepoetin alfa in dialysis, except in Switzerland



Proportion of patients 

showing Hb stability





New things….



Prominent cause of 

ESA resistance

• Old “defunct” allografts – smouldering 

rejection and inflammation

– (ongoing) HLA sensitisation

– Anaemia

– Extirpation versus continued IS



Iron – the time and tides

• According to DOPPS serum ferritin levels have 

progressively increased in recent years in the USA, with 

nearly 40% of the HD population having ferritin levels 

>800 ng/mL [20]. The increase in mean IV iron dose 

(from 210 mg/month in 2009–10 to a peak of 280 

mg/month in 2011, then back to 200 mg/month in 2013) 

combined with lower ESA doses accounted for 46% of 

the increase in ferritin over time. 

• Something similar has happen in the EU too

• High ferritin levels have been related to poor survival in 

both non-dialysis and dialysis patients, but the ferritin 

levels at which mortality risk increases is still matter of 

debate. As for iron therapy, observational studies have 

the confounding bias that serum ferritin is also a marker 

of inflammation, and thus of comorbidity. 



The iron saga 

DRIVE study forcing more IV iron (and ESA) 

into TSAT < 25 and ferritin 500-1200 patients

Iron bound to transferrin in the plasma, to ferritin 

in storage sites, or to metalloproteins and 

enzymes in tissues, is kept in a safe and 

catalytically inactive state. 

Improperly liganded ferrous iron reacts with 

H2O2, generated by mitochondria and 

inflammatory cells. This leads to formation of 

hydroxyl radical (•OH), which is the most 

reactive and cytotoxic free radical known 

(H2O2+Fe2+ =•OH+OH–+ Fe3+), and 

conversion of Fe2 to ferric iron (Fe3+). 

Fe3+ is then transformed back to Fe2+ by 

superoxide (Fe3+ + O2•- = Fe2+ + O2), which is 

produced by mitochondria leading to sustained 

production of •OH which causes cytotoxicity and 

tissue damage



Iron usage in CKD

• PIVOTAL – a ground-breaking trial of 

worldwide importance in CKD

• Two different IV iron regimes (“high”) and 

(“low”) targeting different ferritin 

concentrations

• Safety and efficacy end-points

• 2 years, 2100 patients (now all recruited)

– Probably reporting 2018-2019



Ferric Citrate

January 12, 2017, 

doi: 10.1681/ASN.2016101053

JASN January 12, 2017 

ASN.2016101053

Fishbane et al.

Iron deficient CKD (non dialysis)



Conclusions

“out of the frying pan and into the fire”

But we can’t just wait for symptoms to become bad, 

and we can’t just let Hb drift down to where LVH a 

risk, and transfusions become necessary






