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« CRP

» SPEP/UPEP (Serum and/or Urine Protein
Electrophoresis)

« Bone marrow aspiration and biopsy

« B12 and folate level

» Hb electrophoresis



Causes of EPO resistance

1- Hypoproliferative Anemia (EPO deficiency)
2- Malnutrition Anemia
3- Anemia due to Malabsorption:
a- Iron deficiency
b- Folic Acid deficiency
c- Vitamin B12 deficiency
4- Anemia due to bleeding tendency and blood loss:
a- Repeated Blood Sampling
b- Occasionally blood clotting in dialysis filters or sets
c- Occasionally damage to dialysis filters or sets
d- Gastrointestinal bleeding
5- Hemolysis secondary to decreased RBCs life span
6- Hemodilution in edematous patients
7- Loss of transferrin in CKD patients with massive proteinuria
8- Anemia of chronic diseases
9- Additional anemia in some patients who have underlying anemia




Anemia Treatment in
Chronic Kidney Disease and ESRD
Patients




Adverse effects for normal Hb in
hemodialysis patient

» cerebrovascular events
» arteriovenous access thrombosis

» hypertension
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yjﬁ c‘\ﬁssu,.\u\)u&ﬁ\.)gu&\gﬁwj J 9y g
(o) (o lgla Ay e Fraly ads (o) g 3 ) Sl
Gl dand ¢ g (6L b A g OL) O g Jra WS o ) g
2 9l b Ja B led 5al€ (slguadld )3 (PIIA ooy Cummn 5185
p ) gA Cud 93 43 PUAN £ o8 Gl g2 i (sla sz S el

» CRP

» SPEP/UPEP (Serum and/or Urine Protein Electrophoresis)
» Bone marrow aspiration and biopsy

» B12 and folate level

» Hb electrophoresis

» Others
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» Iron deficiency Major cause of EPO resistance
96 %

» In Hemodialysis population:

» Losses of 3-9 mL of blood / 3-9 mg of iron/day due to
Blood losses into the dialyzer, dialysis tubing,
venipuncture

» Bennett L, Wittwer I, Judge P Managing anemia in pregnant women with CKD. Jouof Ren
Nursing 2012; 4 (5); 24-28
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Iron Deficiency

» Determine functional versus absolute iron deficiency.
KDOQI Guidelines:

» Functional:
» Transferrin saturation (TSAT) <20%
» Ferritin >100 ng/ml
» Absolute:
» TSAT <20%
» Ferritin <100 ng/ml




KDIGO 2012:
CKD patients on ESA therapy (not on iron
supplementation):

» Does not recommend routine use of iron
if ferritin >500ug/L or TSAT >30%




ERBP 2013
CKD patients with anemia not on iron or ESA

» Suggest a trial of iron therapy if TSAT <20% and
ferritin <100 ng/mL (absolute iron deficiency)




ERBP 2013
For all CKD patients(ND-CKD,HD)

»should not be intentionally exceed TSAT
30% and ferritin of S00ng/mL
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IschidaJH, Johansen KL Iron & Infection in HD patients SeminDial 2014;27:26-36

Fell LH, ZawadaAM et al Distinct immunologic effects of different IV iron preparations on monocytes.
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