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WHY ANEMIA IS SO IMPORTANT 
IN CKD?



J Am Soc Nephrol 23: 1631–1634, 2012. 



JASN 31: 456–468, 2020 



IRON DEFICIENCY ANEMIA

absolute

functional





• A total of 12,077 adults

• National Health and Nutrition
Examination Survey (NHANES)
interview and examination components
of the surveys in 2007–2008 and 2009–
2010.











USE OF IRON TO TREAT IRON 
DEFICINCY AND ANEMIA IN CKD

• Recommendation 2.1: In people with anemia and CKD treated with 
hemodialysis (CKD G5HD), we suggest initiating iron therapy if ferritin ≤500 
ng/ml (≤500 μg/l) and TSAT ≤30% (2D).

• Recommendation 2.3: In people with anemia and CKD not receiving dialysis 
or treated with peritoneal dialysis (CKD G5PD), we suggest initiating iron if 
(2D):

• ferritin <100 ng/ml (<100 µg/l) and transferrin saturation (TSAT) <40%,
• or ferritin ≥100 ng/ml (≥100 µg/l) and <300 ng/ml (<300 µg/l), and TSAT <25%. 

• Practice Point 2.2: In people with CKD treated with iron, it is reasonable to 
withhold iron if ferritin  700 ng/ml (700 μg/l) or TSAT 40%



• Practice Point 2.5: In people with CKD treated with iron, it is reasonable to 
test hemoglobin, ferritin, and TSAT every 1 month for those with CKD G5HD.

• Practice Point 2.6: In people with CKD treated with iron, certain 
circumstances may warrant more frequent iron testing:

• Initiation of or increase in dose of ESA of HIF-PHI

• Episodes of known blood loss

• Recent hospitalization

• Important increase in ferritin or TSAT or overshooting target limit



USE OF ESA, HIF-PHI TO TREAT ANEMIA 
IN CKD

• 3.1. Treatment initiation  

Practice Point 3.1.1: In people with anemia and CKD (whether treated with dialysis or 
not), the decision to use erythropoietin- stimulating agents (ESAs) or hypoxia-inducible 
factor-prolyl hydroxylase inhibitors (HIF-PHIs) to raise the hemoglobin (Hb) should be 
made together with patients and consider each individual’s symptoms, potential for 
harm from red blood cell (RBC) transfusions, and potential risk of adverse events (e.g. 
stroke, cardiovascular event, cancer). 

• Recommendation 3.1.1: In people with anemia and CKD in whom correctable causes of 
anemia have been addressed, we suggest using an ESA rather than a HIF-PHI as first-line 
therapy for treatment of anemia (2D)



• 3.2. ESA initiation 

Recommendation 3.2.1: In people with anemia and CKD G5D treated with hemodialysis 
(HD) or peritoneal dialysis (PD), we suggest initiation of ESA therapy when the Hb 
concentration is ≤9.0–10.0 g/dl (90–100 g/l) (2D). 

• Recommendation 3.3.1: In adults with anemia and CKD treated with an ESA, 
we recommend targeting a Hb level below 11.5 g/dl (115 g/l) (1D). 



• Practice Point 3.4.1.2: In people with anemia and CKD treated with ESA, avoid 
adjusting the dose of ESA more frequently than once every 4 weeks. The 
exception is when Hb increases by more than 1.0 g/dl (10 g/l) in 2–4 weeks 
after initiation of therapy, at which time the dose should be reduced by 25%–
50%

• Practice Point 3.4.3.2: In people with anemia and CKD, following the initiation 

of ESA therapy or change in dose, monitor Hb every 2–4 weeks and adjust the 

dose accordingly to avoid a rapid rise of >1.0 g/dl (10 g/l) during that interval.



• Practice Point 3.4.3.4: In people with anemia and CKD treated with ESA, it is 
reasonable to suspend ESA during hospitalization for acute stroke, vascular 
access thrombosis, or thromboembolic events. Individualize consideration for 
ESA reinitiation based on patient characteristics, Hb level, and preferences 
regarding risks and benefits of ESA treatment.   

• Practice Point 3.4.3.5: In people with CKD, anemia, and active cancer or a 
history of cancer, use shared decision-making regarding continuation or 
discontinuation of ESA therapy based on patient preferences and anticipated 
outcomes, especially when treatment is aimed at cure. 





RED BLOOD CELL TRASNFUSION 

• Practice Point 4.3: In people with CKD and chronic anemia, consider that the 

benefits of RBC transfusions may outweigh its harms in people in whom:  

• ESA or HIF-PHI therapy is ineffective (e.g., hemoglobinopathies, bone marrow failure, 

ESA or HIF-PHI resistance)  

• ESA or HIF-PHI therapy is harmful (e.g., previous or current malignancy, previous 

stroke) 



WHAT DO WE KNOW?

• Is too much iron is too much?

• Will it lead to iron overload?

• Is there a risk for CVS disease?

• How about risk of infection? 

• How about the hypersensitivity to iron?

• Is there anything else than we can use?





CREATE TRIAL 

• 603 patients in 22 countries with stage 3 to 4 CKD and mild to moderate 
anemia (hemoglobin 11 to 12.5 g/dL) were randomized to treatment with 
epoetin beta to a target hemoglobin of either 13 to 15 g/dL or 10.5 to11.5 
g/dL. 

• The primary outcome was a composite of 8 cardiovascular events. In a 3-
year follow-up, investigators found no significant difference in 
cardiovascular-event rates or in all-cause mortality between the 2 treatment 
groups, but patients in the high-hemoglobin group achieved 
significantly better quality-of-life outcomes.



CHOIR TRIAL

N Engl J Med 2006; 355:2085-2098 

Conclusion: treating anemia in patients with chronic kidney disease using 
epoetin alfa to a lower hemoglobin target (i.e., ≥11.3 g/dL) was 
associated with a significantly lower risk of composite events compared 
to a high target (i.e., ≥13.5 g/dL).



TREAT TRIAL 

• Conclusion: The routine use of ESAs in patients with diabetes and CKD not on dialysis (who are 
at a high risk for renal and CV events) is not associated with a reduction in renal and CV events 
over an intermediate period of follow-up

• There is a reduction in the need for packed red blood cell transfusion with darbepoetin alfa,

Am Heart J. 2005 Mar;149(3):408-13



FIND CKD STUDY

• Study results indicated that IV iron dosed to a target ferritin of 400-600 

μg/l was superior to IV iron dosed to a target ferritin of 100-200 μg/l 

or oral ferrous sulphate, for achieving an Hb increase ≥1 g/dl

• IV iron with a higher ferritin target was also superior to oral ferrous sulphate 

in delaying or reducing the need for other anemia management



IV IRON IN HD: INFECTION-RELATED 
OUTCOMES

Association of IV iron dose and cause-specific mortality in HD.1

Bailie G, et al. Kidney Int. 2015;87:162–168.

IV iron dose is the total 4-month dose, expressed as average mg/month.



REVOKE TRIAL 

A single-center RCT (REVOKE) also showed IV iron was 
associated with higher rate of adverse events; however, the 
findings are controversial



PIVOTAL TRIAL

• The study demonstrated that a proactive high-dose IV iron (ferric 
carboxymaltose) regimen was superior to a reactive low-dose strategy 

• The proactive high-dose IV iron regimen was associated with a significantly reduced 
risk of: death or non-fatal CV events, MI or HF hospitalization, or recurrent CV 
events



ARCTOS TRIAL

• Subcutaneous C.E.R.A. once every 2 wk corrects anemia in ESA-naïve 

patients who are not on dialysis.

• Subcutaneous C.E.R.A. Q4W is safe and effective in maintaining stable 

Hb levels in patients with CKD not on dialysis following correction with 

subcutaneous C.E.R.A. Q2W. ”in the ARCTOS extension study”



N Engl J Med 2019; 380:447-458

• Conclusion:  high-dose IV iron regimen administered proactively was 
superior to a low-dose regimen administered reactively and resulted in 
lower doses of ESAs being administered



• patients were randomly assigned (2:1) to receive Roxadustat or placebo in a double-
blinded fashion. The group that received the HIF inhibitor saw a change from baseline in 
the hemoglobin level, with an average increase of 1.9 g/dL versus a decrease of 0.4 g/dL 
in the placebo group (P < 0.001)



• HIF stabilizers represent a novel therapeutic intervention 

in the future management of anemia

• Resulting in the upregulation of EPO gene expression, and 

in an increase in both hemoglobin concentration and iron 

transport proteins. 





• Practice Point 3.5.1: In people with anemia and CKD, including those with ESA 

hyporesponsiveness, do not use ESAs and HIF-PHIs in combination.

• Practice Point 3.5.2: In people with anemia and CKD, the Hb thresholds for the 

initiation and maintenance of HIF-PHIs are unknown, but it is reasonable to 

use the same Hb thresholds as those recommended or suggested for ESA 

therapy (Recommendations 3.2.1, 3.2.2, 3.3.1). 



• Practice Point 3.5.4: In people with anemia and CKD, administer HIF-PHIs at 

the lowest dose needed to improve symptoms attributable to anemia and to 

avoid RBC transfusions 

• Practice Point 3.6.1: In people with anemia and CKD, when dosing HIF-PHIs, 

monitor the Hb levels 2–4 weeks after initiation or dose changes and 

subsequently, every 4 weeks during therapy. 



CONSIDERATION !

• Practice Point 3.6.2.: In people with anemia and CKD treated with roxadustat, 
monitor thyroid stimulating hormone and free T3 and T4 after 4 weeks of 
therapy initiation. 

• Practice Point 3.6.3: In people with anemia and CKD, discontinue HIF-PHI after 
3–4 months if a desired erythropoietic response has not been achieved. 

• Practice Point 3.6.4: In people with anemia and CKD, suspend treatment with 
HIF-PHIs in those who experience cardiovascular events (e.g., stroke, 
myocardial infarction); thromboembolic events (e.g., deep vein thrombosis, 
pulmonary embolism); vascular access thrombosis; or newly diagnosed cancer. 



WHAT’S AVAILABLE HERE IN KUWAIT ?

o IV IRON (IV ferosac and IV ferinject) 

oDarbepoetin alfa (Aranesp)

oMethoxy polyethylene glycol-epoetin beta (Mircera)



CONCLUSION 

• In summary, the field of anemia therapy in CKD and ESRD has 

progressed from one with very limited options in the pre-ESA 

era to one in which novel agents are developed to 

induce therapeutic effects that more closely mimic the body’s 

own responses to hypoxia



• HIF stabilizers increase hemoglobin with much lower levels of 
circulating EPO, thus eliminating the risk of patient exposure to 
such high levels

• But because these agents may upregulate other hypoxia-
sensitive genes that are involved in angiogenesis and tumor 
growth, their long-term safety will need to be proven ??



? QUESTIONS


