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Intruduction

• Anemia in CKD is associated with decreased quality of life

• Increased risk of cardiovascular disease and mortality

Iimori S, Naito S, Noda Y et al Nephrology 2015



Mechanisms  of CKD-related anemia

• Including  relative erythropoietin deficiency

• Decreased  red cell life span 

• Abnormal  iron metabolism 

• Chronic inflammation 

• Metabolic abnormalities 

• Effects  of medications such as renin angiotensin system inhibitors

Babitt JL, Lin HY. Mechanisms of anemia in CKD. J Am Soc Nephrol 2012;



CKDopps (Chronic Kidney Disease Outcomes
and Practice Patterns Study )

• International  prospective cohort study

• International variation in anemia assessment and management practices 
in CKD

• CKD clinics in Brazil, France, Germany and the USA. 

• From  1 January 2013 until 13 April 2018



CKDopps (Chronic Kidney Disease Outcomes
and Practice Patterns Study )

• The study sample was comprised of 6766 CKD Stages 3–5ND

• patients from 135 CKD clinics across the four countries

• Nondialysis patients with eGFR <60 mL/min/1.73 m2

• The hemoglobin measurement

• Iron status was assessed

• Anemia treatment with erythropoiesis stimulating agents











Conclusion 
• Anemia  management in patients with nondialysis CKD treated in 

nephrology clinics identified substantial clinic- and country-level variation 

in prevalence of anemia and iron deficiency, frequency of anemia  

Monitoring and treatment

• High  proportion of patients without measurement of iron parameters

• IDA who are not treated with iron or ESA

• Especially in the USA and Brazil.

• Anemia monitoring and treatment are a ripe area for quality improvement 

in CKD care.





INTRUDUCTION
• Evaluation the impact of pre-ESRD hemoglobin (Hgb) and pre-ESRD 

Hgb slope on post-ESRD mortality and hospitalization outcomes

• Anemia  management may impact early post-ESRD outcomes

• The study included 31,472

• 12-month post-ESRD all-cause and cardiovascular mortality and 
hospitalization









Result and coclosion
• Similarly, Hgb exhibited a U-shaped association with CV mortality

• Only lower Hgb was associated with a higher hospitalization rate

• Conclusions: Lower and higher pre-ESRD Hgb levels are associated 
with a higher risk of early post-ESRD mortality



DEFINITION of anemia

Anemia is defined by the World Health Organization (WHO) 

1. Hb <1 3.0 g/dL for adult males and postmenopausal women

2. Hb <1 2.0 g/dL for premenopausal women



EPIDEMIOLOGY

• National Health and Nutrition Examination Survey (NHANES)

• The prevalence of anemia increased 

• 1 percent among patients with an estimated GFR (eGFR) of 60 

• 9 percent at an eGFR of 30 mL/min

• 33 to 67 percent at an eGFR of 1 5 mL/min

Astor BC, Muntner P, Levin A, et al. Arch Intern Med 2002



The initial evaluation

• CBC

• RBC indices

• Reticulocyte  count

• Serum iron

• Total  iron-binding capacity (TIBC)

• Percent  transferrin saturation (TSAT)

• Serum ferritin

• Serum folate and vitamin B1 2 levels

• Testing for occult blood in stool



Monitoring
• Patients without anemia

• eGFR) ≥45 mL/min                        monitor  annually

• eGFR <45 mL/min/1 .73 m          least twice yearly

• Patients with anemia but not on an ESA

• eGFR) ≥45 mL/min        every 6 m     if anemia is progressive      every 3 m

• eGFR <45 mL/min/1 .73 m          every 3 m



Monitoring

• Patients treated with an ESA

• On  starting    ESA   or  increasing dose 

• Measure   the Hb every two to four weeks 

• Every  three months thereafter

• Patients treated with iron

• Iron assessment status every three months



TREATMENT

1. Iron

2. ESA

3. Rarely RBC transfusions



Erythropoiesis-stimulating agent

• Hb <1 0 g/dL

• TSAT is >25 percent  

• Ferritin  >200

• Dosing 

• The initial epoetin dose  =  50 to 1 00 units/kg/week

• 4000 or 1 0,000 units subcutaneously once weekly 

• 1 0,000 to 20,000 units subcutaneously every other week



Target hemoglobin value

• Nondialysis CKD patients Hb levels between 1 0 and  1 1 .5 g/dL

• Do not target Hb concentration >1 3 g/dL



Thanks for your attention


