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What is anemia? 
Anemia is a condition in which the blood has 
a lower-than-normal number of red blood 
cells (RBCs). RBCs contain hemoglobin, 
an iron-rich protein that gives blood its red 
color and allows RBCs to transport oxygen 
from the lungs to the tissues of the body. 
Because RBC numbers are low in anemia, 
blood hemoglobin levels are also low. 

People with anemia may feel tired because 
their blood does not supply enough oxygen 
to the body’s organs and tissues. If anemia 
becomes severe and prolonged, the lack of 
oxygen in the blood can lead to shortness of 
breath or exercise intolerance—a condition 
in which a person becomes easily fatigued 
during or after physical activity—and eventu­
ally cause the heart and other organs to fail. 

What is anemia of 
inflammation and chronic 
disease (AI/ACD)? 
AI/ACD is a type of anemia that commonly 
occurs with chronic, or long-term, illnesses 
or infections. Cancer and infl ammatory 
disorders, in which abnormal activation of 
the immune system occurs, can also cause 
AI/ACD.  Some people develop AI/ACD 
without having any signs of these health 
problems. 

AI/ACD is easily confused with iron-
deficiency anemia because in both forms 
of anemia, levels of iron circulating in the 
blood are low. Circulating iron is necessary 
for RBC production. Low blood iron levels 

occur in iron-deficiency anemia because 
levels of iron stored in the body’s tissues are 
depleted. In AI/ACD, however, iron stores 
are normal or high. Low blood levels occur 
in AI/ACD, despite normal iron stores, 
because inflammatory and chronic diseases 
interfere with the body’s ability to use stored 
iron and absorb iron from the diet. Certain 
treatments for chronic diseases may also 
impair RBC production and contribute to 
AI/ACD.  AI/ACD is the second most 
common form of anemia, after iron­
defi ciency anemia, but it is rarely severe. 

While AI/ACD can affect people at any 
age, older adults are especially suscep­
tible because they have the highest rates of 
chronic disease. AI/ACD is also common 
among hospitalized patients, particularly 
those with chronic illnesses. 

More than 130 million Americans live with 
chronic conditions.1  Addressing the causes 
of anemia in people with chronic conditions 
can help improve their health and quality 
of life. 

What causes AI/ACD? 
A number of chronic diseases can cause ane­
mia for different reasons. 

Infectious and infl ammatory diseases.  As 
part of the immune response that occurs with 
infection and noninfectious infl ammatory 
diseases, cells of the immune system release 

1Chronic disease overview. Centers for Disease 
Control and Prevention Web site.  http://www.cdc. 
gov/nccdphp/overview.htm. Updated March 20, 2008. 
Accessed April 1, 2008. 



 

 

  

 

 

 

 

proteins called cytokines. These proteins 
help heal and defend the body against infec­
tion. But they can also affect normal body 
functions. In AI/ACD, immune cytokines 
interfere with the body’s ability to absorb 
and use iron. Cytokines may also interfere 
with the production and normal activity of 
erythropoietin (EPO), a hormone made by 
the kidneys that stimulates bone marrow to 
produce RBCs. 

Infectious diseases that cause AI/ACD 
include tuberculosis, HIV, endocarditis— 
infection in the heart—and osteomyelitis, 
a bone infection. Sometimes acute 
infections—those that develop quickly and 
may not last long—can also cause AI/ACD. 

Inflammatory diseases that can lead to 
AI/ACD include rheumatoid arthritis, lupus, 
diabetes, heart failure, degenerative joint dis­
ease, and inflammatory bowel disease (IBD). 
IBD, including Crohn’s disease, can also 
cause iron deficiency due to poor absorption 
of iron by the diseased intestine and bleeding 
from the gastrointestinal tract. 

Kidney disease.  People with kidney disease 
can develop anemia for several different 
reasons. For one, diseased kidneys often fail 
to make enough EPO. In addition, kidney 
disease results in abnormal absorption and 
use of iron, which is typical of AI/ACD.  
Because anemia worsens as kidney disease 
advances, nearly everyone with end-stage 
kidney disease has anemia. 

People with kidney failure can also develop 
iron deficiency due to blood loss during 
hemodialysis, a procedure that removes 
blood from an artery, purifies it, and returns 
it to a vein, thereby doing the job that the 
kidneys no longer can. Low levels of iron 
and of folic acid—another nutrient required 
for normal RBC production—may also 
contribute to anemia in people with kidney 
disease. 

Cancer.  AI/ACD can occur with certain 
types of cancer, including Hodgkin’s dis­
ease, non-Hodgkin’s lymphoma, and breast 
cancer. Like chronic infl ammatory disorders 
and infections, these types of cancer cause 
inflammatory cytokines to be released in the 
body. The anemia of AI/ACD can also be 
made worse by cancer chemotherapy and 
radiation treatments that damage the bone 
marrow—where RBCs are produced—and 
by the cancer’s invasion of bone marrow. 
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What are the symptoms of 
AI/ACD? 
AI/ACD typically develops slowly and, 
because it is usually mild, may cause few 
or no symptoms. Or its symptoms may be 
masked by the symptoms of the underlying 
disease. Sometimes AI/ACD can cause or 
contribute to 

• tiredness 

• low energy and listlessness 

• weakness 

• pale skin 

• fast heartbeat 

• shortness of breath 

• exercise intolerance 

How is AI/ACD diagnosed? 
Health care providers can test people with 
chronic illnesses for AI/ACD during their 
regular appointments. A complete blood 
count (CBC)––a laboratory test performed 
on a sample of a patient’s blood—can reveal 
anemia by determining the hematocrit level, 
which reflects the number of RBCs in the 
blood. A CBC also measures the level of 
blood hemoglobin. Low hematocrit and 
hemoglobin levels indicate anemia. Blood 
tests can also show low iron levels in the 
blood but normal measures of iron stores in 
the body—a hallmark of AI/ACD. 

How is AI/ACD treated? 
AI/ACD often is not treated separately 
from the condition with which it occurs. 
In general, doctors focus on treating the 
underlying illness. If this treatment is suc­
cessful, the anemia usually resolves. For 
example, antibiotics prescribed for infection 
and anti-inflammatory drugs prescribed for 
rheumatoid arthritis or IBD can cause the 
anemia of AI/ACD to disappear.  How­
ever, AI/ACD is increasingly being viewed 
as a medical condition that merits direct 
treatment. 

For people with cancer or kidney disease 
who have low levels of EPO, a synthetic form 
of this normal hormone may be prescribed. 
People with kidney disease and AI/ACD may 
also be advised to take vitamin B12 and folic 
acid supplements. If iron deficiency has a 
role in causing the anemia, iron supplements 
may be given. 
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Points to Remember 
• 	 Anemia is a condition in which 

the blood has a lower-than-normal 
number of red blood cells, which 
carry oxygen from the lungs to the 
body’s organs and tissues. 

• 	 Anemia of infl ammation and 
chronic disease (AI/ACD) 
commonly occurs with chronic 
illnesses, infections, infl ammatory 
disorders, and cancer. 

• 	 AI/ACD is usually mild and 
may cause no symptoms or may 
contribute to tiredness, low energy, 
weakness, shortness of breath, and 
exercise intolerance. 

• 	 AI/ACD is diagnosed through 

blood tests.
 

• 	 AI/ACD often is not treated 
separately from the condition 
with which it occurs. In general, 
doctors have focused on treating 
the underlying illness but may treat 
the anemia directly more often in 
the future. 

Hope through Research 
Scientists are studying ways to 

• 	 better understand the development of 
AI/ACD, including the role of hepcidin, 
a hormone involved in controlling iron 
in the body 

• 	 refine how the disease is diagnosed 

• 	 develop novel treatments that improve 
the way AI/ACD is managed 

The National Heart, Lung, and Blood Insti­
tute and the National Institute of Diabetes 
and Digestive and Kidney Diseases (NIDDK) 
of the National Institutes of Health conduct 
and support research on anemia and other 
blood diseases. The NIDDK also conducts 
and supports basic research on the regula­
tion of iron absorption, storage, and utiliza­
tion, and on some of the chronic diseases 
associated with AI/ACD.  For example, the 
NIDDK’s End-Stage Renal Disease Program 
promotes research aimed at reducing medi­
cal problems stemming from blood, bone, 
nervous system, metabolic, gastrointestinal, 
cardiovascular, and endocrine abnormalities 
in end-stage kidney failure. 

Participants in clinical trials can play a more 
active role in their own health care, gain 
access to new research treatments before 
they are widely available, and help others 
by contributing to medical research. For 
information about current studies, visit 
www.ClinicalTrials.gov. 
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For More Information
American Society of Hematology 
2021 L Street NW, Suite 900 
Washington, DC  20036 
Phone:  202–776–0544 
Fax:  202–776–0545 
Email:  ash@hematology.org  
Internet:  www.hematology.org

Iron Disorders Institute 
P.O. Box 675 
Taylors, SC  29687 
Phone:  1–888–565–IRON (1–888–565–4766)  
 or 864–292–1175 
Fax:  864–292–1878 
Email:  info@irondisorders.org 
Internet:  www.irondisorders.org

National Anemia Action Council 
555 East Wells Street, Suite 1100 
Milwaukee, WI  53202 
Phone:  414–225–0138 
Fax:  414–276–3349 
Email:  info@anemia.org  
Internet:  www.anemia.org

National Center for Chronic Disease 
Prevention and Health Promotion 
U.S. Centers for Disease Control 
and Prevention 
4770 Buford Highway NE, Mailstop K–40 
Atlanta, GA  30341–3717 
Phone:  1–800–CDC–INFO  
    (1–800–232–4636) 
Fax:  770–488–5966 
Email:  ccdinfo@cdc.gov 
Internet:  www.cdc.gov/nccdphp

National Heart, Lung, and Blood Institute 
Building 31, Room 5A48 
31 Center Drive MSC 2486 
Bethesda, MD  20892 
Phone:  301–592–8573 
Fax:  240–629–3246 
Email:  nhlbiinfo@nhlbi.nih.gov 
Internet:  www.nhlbi.nih.gov

You may also find additional information about this 
topic by visiting MedlinePlus at www.medlineplus.gov.

This publication may contain information about med-
ications.  When prepared, this publication included 
the most current information available.  For updates 
or for questions about any medications, contact 
the U.S. Food and Drug Administration toll-free at 
1–888–INFO–FDA (463–6332) or visit www.fda.gov.  
Consult your doctor for more information.
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The National Hematologic Diseases Information 
Service is an information dissemination service of 
the National Institute of Diabetes and Digestive 
and Kidney Diseases (NIDDK). The NIDDK is 
part of the National Institutes of Health, which 
is part of the U.S. Department of Health and 
Human Services. 

The NIDDK conducts and supports biomedical 
research. As a public service, the NIDDK has 
established information services to increase 
knowledge and understanding about health and 
disease among patients, health professionals, and 
the public. 

Publications produced by the NIDDK are 
carefully reviewed by both NIDDK scientists and 
outside experts. This publication was reviewed 
by Lawrence Tim Goodnough, M.D., Stanford 
University Medical Center, and Robert T. Means 
Jr., M.D., University of Kentucky. 

This publication is not copyrighted. The NIDDK 
encourages users of this fact sheet to duplicate and 
distribute as many copies as desired. 

This fact sheet is also available at 
www.hematologic.niddk.nih.gov. 
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