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Objectives

• How often is anemia treated?

– Do patient characteristics matter?

• Is anemia medication management started in the right moment?

– Or too late? Iron deficiency and CKD stage

• Patterns of medication prescriptions and switches within a year 



• Anemia in non-dialysis-dependent chronic kidney disease 

(NDD CKD) patients is very common1

– In US, Hb <12 g/dL: CKD 4 = 46%, CKD 5 = 72% 

• Iron deficiency is the norm for NDD CKD Stage 4/5 patients1

– TSAT <20%, ferritin <100 ng/mL: ~30% both, ~50% either 

• Lack of anemia care before end stage renal disease2

– Anemia at HD initiation is common and associated with elevated mortality2

CKD, chronic kidney disease; Hb, hemoglobin; HD, hemodialysis; NDD, non-dialysis-dependent; TSAT, transferrin saturation.

1. Wong M, et al. Clin Kidney J. 2020;13:613–624; 2. Karaboyas A, et al. Clin Kidney J. 2020;13:425–433.

2. Karaboyas A., et al., Low hemoglobin at hemodialysis initiation: an international study of anemia management and mortality in

the early dialysis period, Clinical Kidney Journal, 2019

Background



CKDopps: Country participation

United States

35 clinics 

2,110 patients

France

40 clinics

3,033 patients

Germany

33 clinics

2,779 patients

Brazil

15 clinics

912 patients

Japan

31 clinics

2,249 patients

5 countries; ~ 11,000 CKD patients

Study Design Target ≈ 12,000 CKD patients

Census • CKD stage 3b to 5 (non-dialysis, non-

renal transplant) patients 

• ≥ 18 yrs old

• All causes of CKD

Inclusion • 60–90 persons per clinic

Follow-up • 3 years (up to 5 years in France) 

• Before and after starting RRT

Data collection
(longitudinal)

• Medical records, 

• Nephrologists survey, 

• Patient questionnaire

RRT, renal replacement therapy.



Sample

• Target population: 
CKD stage 3–5 patients, with Hb <12 g/dL

N=5272

• Exclusion criteria: 
Patients who lacked clinical information at baseline or during follow-up

Patients who received anemia medication at baseline

2,454 patients were excluded

• Sample: 
2818 anemia medication-naïve patients 

708 had a prescription of anemia medications during follow-up (new users)

2110 did not use any anemia medication (never users)



Among patients not prescribed an anemia medication at study enrollment.

IV, intravenous; ESA, erythropoiesis-stimulating agents.

• The majority of patients with low Hb do not receive anemia medications

– 40% of patients with Hb <10 g/dL were prescribed within a year (18% for Hb <12 g/dL)

Cumulative incidence of anemia medication starts
by baseline Hb



Cumulative incidence of anemia medication starts
by baseline TSAT, Ferritin
• Most patients with low iron stores do not receive iron therapy

– ~25% for oral iron and 10% for IV iron

• Patients who start ESAs usually have higher TSAT and ferritin levels



Among patients not prescribed an anemia medication at study enrollment.

• Most patients who are in the later stages of CKD do not receive anemia medications

Cumulative incidence of anemia medication starts
by baseline CKD stage



• Patients with HF have more oral iron starts

• Patients with Hb <12 g/dL and HF are started more often on ESAs

• No difference noted for IV iron, due to the low number of prescriptions

Cumulative incidence of anemia medication starts
by baseline Hb and heart failure comorbidity

Among patients not prescribed an anemia medication at study enrollment.

HF, heart failure.
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Initial treatment

(n=631)

3 months after

(n=541)

6 months after

(n=453)

9 months after

(n=388)

12 months after

Hb, g/dL

Any treatment 10.8 (1.5) 11.0 (1.4) 11.2 (1.4) 11.2 (1.5) 11.4 (1.5)

No treatment – 11.0 (1.4) 11.6 (1.6) 11.7 (1.6) 11.5 (1.6)



Country differences for anemia management

• IV iron is started at a higher mean Hb in Germany (11.2 g/dL) than 

Brazil (10.4 g/dL) and the US (10.2 g/dL) at the time of medication 

initiation

• A lower proportion of patients who are started on IV iron, in 

Germany, have TSAT <20% (61% vs 82% in the US) and ferritin 

<100 ng/dL (48% vs 58%), at time of initiation, than in the US



• New users of ESAs in the US have lower Hb at time of initiation 

(9.6 g/dL) than in Germany (10.2 g/dL ) and in Brazil (10.9 g/dL )

• Parenteral therapies are more frequent in Germany (56% of new 

users) than in other countries (~44% of new users in Brazil and 

the US)

Country differences for anemia management



Conclusions

• Only a small proportion of NDD CKD patients are started on 

anemia medications, even at Hb <10 g/dL (40%)

• Patients with iron deficiency are not started on replacement 

therapy
– Only a quarter of iron deficient patients used oral iron and 10% IV iron

• Patients with heart failure are more likely to be treated promptly 

for anemia



• Medications are started at the later stages of CKD 

• Oral iron is the most frequent medication used

– Parenteral therapy was more frequent in Germany

• A third of new users are no longer on anemia medications after 

12 months of initial prescription, for reasons yet to be clarified

Conclusions



• These results provide longitudinal data supporting the concept 

that anemia is sub-optimally managed among patients with NDD 

CKD in the real-world setting

• These data point to an opportunity for enhanced detection and 

improved management of NDD CKD anemia

Main Findings


