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Anemia of Chronic Kidney Disease
Anemia of chronic kidney disease happens when damaged kidneys stop making
enough erythropoietin, a hormone that tells bone marrow to make red blood cells.
Without this signal, red blood cell production drops and the patient becomes
anemic even though the marrow itself is healthy.

T H E  O N E - L I N E  T R U T H

Failing kidneys cannot make enough erythropoietin, so the bone marrow starves for the

signal it needs to produce red blood cells.

The chain — how it unfolds

Chronic kidney disease damages peritubular fibroblasts — why: Ongoing kidney injury

causes fibrosis and inflammation that destroys the cells responsible for making

erythropoietin

Erythropoietin production drops below normal levels — why: With fewer functional EPO-

producing cells, total EPO output declines even when the body senses low oxygen

Bone marrow receives inadequate stimulation — why: Low EPO levels mean fewer signals

reach red cell precursors in the marrow, slowing down their multiplication and maturation

Red blood cell production falls and hemoglobin drops — why: The marrow makes fewer red

cells, and existing cells age out of circulation, causing anemia to develop gradually

Tissue oxygen delivery decreases — why: Fewer red cells mean less hemoglobin available to

carry oxygen from lungs to organs and muscles

Compensatory mechanisms activate but prove insufficient — why: The heart works harder

and breathing increases, but these cannot fully replace the oxygen-carrying capacity lost

from low red cell mass

Left ventricular hypertrophy (thickening of the heart muscle) develops — why: Chronic

increased cardiac workload causes the heart muscle to thicken, raising the risk of heart

failure and arrhythmias (irregular heartbeats)

Progressive fatigue, exercise intolerance, and increased cardiovascular mortality — why:

Severe anemia overworks the heart, worsens kidney disease through poor oxygen delivery,

and increases the risk of heart attack, stroke, and death
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Spot it — what you see, and why

Fatigue and weakness: Low hemoglobin (oxygen-carrying protein in red blood cells)

reduces oxygen delivery to muscles and brain

Shortness of breath with mild activity: Heart and lungs work harder to deliver oxygen when

red blood cell count is low

Pale skin and mucous membranes: Fewer red blood cells in small blood vessels under the

skin reduces normal pink color

Dizziness or lightheadedness: Brain receives less oxygen when standing or moving quickly

due to low hemoglobin

Cold hands and feet: Body prioritizes oxygen delivery to vital organs, reducing blood flow to

extremities

Chest pain or pressure: Heart muscle demands more oxygen but anemia reduces oxygen

supply, especially in patients with existing heart disease

Red flags — act now

Hemoglobin below 7 g/dL with chest pain or shortness of breath suggests cardiac starved

blood flow (ischemia) requiring urgent transfusion

Black tarry stools or bright red blood in stool indicates active GI bleeding requiring

endoscopy before anemia treatment

Sudden drop in hemoglobin of 2 g/dL or more in 2 weeks suggests acute bleeding or red

blood cell destruction (hemolysis) needing immediate workup

New heart failure symptoms with anemia require urgent treatment as severe anemia can

trigger cardiogenic shock

Treat it — in this order

Erythropoiesis-stimulating agents (ESAs) → Replace missing kidney hormone to stimulate

bone marrow production of red blood cells, raising hemoglobin to target range of 10-11.5 g/

dL per KDIGO guidelines

Intravenous iron supplementation → Replenishes iron stores needed for hemoglobin

synthesis, especially functional iron deficiency where inflammation blocks iron use despite

adequate total body stores

Treat underlying kidney disease and complications → Control blood pressure, manage

diabetes, reduce proteinuria (protein in urine) to slow kidney decline; treat

hyperparathyroidism to reduce bone marrow suppression
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Red blood cell transfusion → Immediately raises hemoglobin and oxygen-carrying capacity

in life-threatening anemia or acute cardiac symptoms

Low oxygen (Hypoxia)-inducible factor prolyl hydroxylase inhibitors (HIF-PHI) → Newer oral

medications that activate body's natural response to low oxygen, increasing erythropoietin

production and improving iron use from stores

Your top priorities at the bedside

Monitor hemoglobin (oxygen-carrying protein in blood) and hematocrit (percentage of

blood made up of red blood cells) levels regularly — why: Chronic kidney disease (CKD)

causes anemia by reducing erythropoietin (kidney hormone that signals bone marrow to

make red blood cells) production; tracking levels guides treatment adjustments and

prevents severe anemia complications like heart failure

Assess for signs of tissue low oxygen (hypoxia) (low oxygen in body tissues) including

fatigue, shortness of breath, chest pain, and confusion — why: Anemia reduces oxygen

delivery to vital organs; early recognition prevents dangerous complications like heart

attack (myocardial infarction) (heart attack), stroke, and cognitive decline

Administer erythropoiesis-stimulating agents (ESAs) such as epoetin alfa or darbepoetin

alfa as prescribed — why: ESAs replace the missing kidney hormone that stimulates red

blood cell production; proper administration corrects anemia and improves quality of life

while avoiding overtreatment that increases stroke and clot risk
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