
  

Anemia of Chronic Disease 
Hey, everyone. In this presentation, we’re going to talk about anemia of chronic disease. Anemia of 
chronic disease, or ACD, occurs commonly, but it is the most misunderstood, under-diagnosed, and 
improperly treated form of anemia. In many cases, clinicians mistake it for iron-deficiency anemia 
and prescribe iron supplements, which not only don’t provide benefit, they may actually be 
harmful or even fatal in some situations. ACD is also referred to as anemia of chronic inflammation, 
which is probably a better term because the patient doesn’t have to have a life-threatening 
infection or disease in order to have it. It can be caused by something as simple as a viral infection, 
a UTI, H. pylori infection, or an autoimmune disease. Anemia of chronic inflammation is an adaptive 
or protective mechanism to limit the amount of iron a person absorbs when pathogens are 
present. All living things, including bacteria and cancer cells, depend on iron to sustain life. 

  

The body regulates how much iron it absorbs based on two factors: it’s own physiological need 
and the presence of any potential threats to health. If someone has normal iron metabolism and 
consumes more iron than they need, they will simply absorb less, but when inflammation is 
present, that triggers the release of chemicals that signal the iron regulation system to adopt a 
defense mode. The individual then absorbs only what is needed to make red blood cells but not 
enough to nourish pathogens or feed cancer cells. In this situation, hemoglobin levels will often 
decrease slightly, typically to the range of 9.5 to 10.5 g/dL, and stabilize at that level until the 
underlying condition is cured. Because so many clinicians wrongly assume that low hemoglobin 
equals iron deficiency, they will often prescribe iron supplements at this stage, which, as I 
mentioned, could exacerbate the problem. This can easily be avoided by running an iron panel with 
ferritin, as we do in the case review. Low ferritin and low iron saturation with high TIBC or UIBC 
would make iron-deficiency anemia apparent, and this would actually occur before hemoglobin 
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drops, which as you know doesn’t happen until the last stage of iron deficiency, so this is a 
problem that is easily avoided with just routine lab testing that, unfortunately, is not a part of most 
basic workups in the primary care setting. 

  

Here is a comparison of lab markers for anemia of chronic inflammation or disease and iron-
deficiency anemia. In ACD, serum iron and iron saturation are low because the body is trying to 
sequester free iron from potential pathogens or cancer cells. Serum ferritin, however, will be high 
because extra free iron is being collected by macrophages and stored in liver cells as ferritin. 
Ferritin can be used to distinguish between iron-deficiency anemia and anemia of chronic disease 
in about two-thirds of patients, but it is not reliable in the other third. 

TIBC and UIBC are decreased when iron stores are high and increased when they are low, so in 
ACD, they are often but not always low because there is plenty of iron, but it is not easily available, 
whereas in iron-deficiency anemia, they would be increased because iron stores are diminished. 

As you will recall from the iron overload and iron deficiency presentations, soluble, AKA serum, 
transferrin receptor is not affected by inflammation, and it can be used to distinguish between iron-
deficiency anemia and anemia of chronic disease. If soluble transferrin receptor is high, that would be 
suggestive of iron-deficiency anemia, and if it is normal, that would be suggestive of ACD. 

Reticulocyte hemoglobin content, which is abbreviated as CHr or RET-He, is a new sensitive marker 
of iron deficiency. Reticulocytes are the earliest erythrocytes released into blood and circulate for 
only one to two days. Some evidence suggests it is the most sensitive marker of iron deficiency 
and the first to go out of range, especially in children. It is unfortunately not yet widely available 
and not at all through LabCorp at the time of this recording, but some Quest locations around the 
U.S. do have it. 

Hemoglobin is often low in both anemias but typically not below 9.5 g/dL in ACD. MCV is low in 
frank iron-deficiency anemia but would be normal or perhaps slightly low in ACD. RDW would be 
normal in ACD but high in iron-deficiency anemia. Finally, white blood cell is a marker of infection 
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and inflammation, as you know, so it could be low or high in ACD, or normal for that matter, 
whereas you wouldn’t expect any changes in iron-deficiency anemia. Of course, given that it can 
be low, normal, or high in ACD, this is not really a useful marker to distinguish between the two, 
but it could be part of the overall pattern. 

All of these markers here on this slide except soluble transferrin receptor and reticulocyte 
hemoglobin content are part of my case review blood panel. If you see anemia, and you’re not sure 
if it is iron deficiency or ACD, you can order both of these markers, soluble transferrin receptor and 
reticulocyte hemoglobin content, to clarify the diagnosis. We will also have a handout that 
summarizes these markers for you and the difference between ACD and IDA that you can just 
quickly refer to. 

  

Populations at risk for anemia of chronic disease or inflammation include the elderly because of 
things such as H. pylori and other chronic inflammatory conditions; people with chronic infections, 
the obvious reasons; people with autoimmune disease such as rheumatoid arthritis, IBD, 
Hashimoto’s, both because they are inflammatory and according to some research may be 
associated with infections; then people with other chronic inflammatory conditions such as 
osteoarthritis, interstitial cystitis, etc. 

Let’s look at a few cases. I don’t have a lot of these. It is definitely not as common in my experience 
as iron-deficiency anemia or B12 or folate-deficiency anemia, except in the elderly, for whom it is 
the most common cause of anemia. 
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This patient is a 31-year-old female with ulcerative colitis. She was in a severe postpartum flare when 
she came to see me. Red blood cell, hemoglobin, and hematocrit are all low, suggestive of anemia. If 
we relied only on hemoglobin, as many clinicians do, we might assume iron deficiency and prescribe 
iron. Look at her ferritin. It is high at 162. Her C-reactive protein is extremely high at 159. Yes, that’s 
not a typo. Her platelets were also high at 417, and zinc-to-copper ratio was very low at 0.51, so there 
is definitely significant inflammation here. Her serum iron and iron saturation are low. Her iron was 15, 
and her iron saturation was 9, as you’d expect in ACD. Her TIBC is low at 159 rather than high, and 
that is also as you’d expect. This is a pretty classic textbook case of ACD, and giving this patient iron 
would absolutely be the wrong thing to do and could make her much worse. 

Another similar case is a 29-year-old male with a very long list of complaints, 20 or so years of 
suffering with severe psoriasis, arthritis, swelling, SIBO, candida, leaky gut, potentially parasites, 
toxic overload, heavy metals, depression, anxiety, insomnia, headaches, hormonal imbalance, 
trouble gaining weight, food sensitivities, and methylation and detoxification issues. Those were 
the patient’s own words on the intake form. 
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Red blood cells, hemoglobin, and hematocrit are all low below the lab range, so clinical anemia 
here. MCV is borderline low at 80. MCH is lab-low. MCHC is borderline low, and RDW is borderline 
high. These markers are somewhat mixed. MCV can be low-normal in ACD, but you wouldn’t 
expect RDW to be high in ACD, nor would you expect MCH or MCHC to be low. Serum iron, iron 
saturation, and TIBC are all low as expected in ACD. Ferritin is borderline high. CRP is super high at 
140, another very high CRP value here. Copper is lab-high, and zinc-to-copper range is one of the 
lowest I’ve seen at 0.25. Vitamin D, 25(OH)D, is in the toxic range at 116. There is a lot of evidence 
of inflammation here, and this is most likely ACD. 
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We did some stool testing on him during the case review, and a few things popped up. He had 
significant pathogenic dysbiosis with Citrobacter, Klebsiella, and Staph aureus at 4+; a lot of 
commensal imbalance flora; and then no growth of E. coli, Lactobacillus, and Enterococcus, so 
insufficiency dysbiosis as well. Then, he had Chilomastix mesnili cysts and trophs. This is 
considered by the CDC to be nonpathogenic, but it is also considered to be an indicator of fecal 
oral transmission. We talked about this with some other nonpathogenic organisms in the gut unit. 
You might want to consider doing additional testing for parasites when you see this. It is entirely 
possible that he has another parasite that is causing iron withholding, his symptoms, and the ACD, 
or it is possible that even just the Citrobacter, Klebsiella, and staph are causing that. 
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Because his RDW was borderline high, and the clinical picture wasn’t completely textbook for ACD, 
I ran soluble transferrin receptor and some other tests. STFR was low-normal, suggesting he is 
definitely not iron deficient. His total IgE was high, which can happen in parasitic infections, 
triggering an immune response. Given all this, the parasite is perhaps the most likely cause of ACD 
in this case. 
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The last patient is a 77-year-old female. Again, this is the population for whom ACD is the most 
common cause of anemia, so if you have an elderly patient with anemia, make sure that you are 
thinking about this. Her primary complaints were GERD, bloating, pain after eating, constipation, 
and severe fatigue. Hemoglobin is lab-low. RBC and hematocrit are normal. MCV is slightly low. 
TIBC, serum iron, and iron saturation are low, and ferritin and platelets are high. All of that so far is 
consistent with ACD. 

However, MCH and MCHC were lab-low, and RDW was high, and you would expect that more in iron 
deficiency. Note that her B12 was almost lab-low, so given her upper GI symptoms, age, low serum 
B12, high platelets, and ACD, I was concerned about stomach cancer. I referred her to a 
gastroenterologist, and she was, in fact, diagnosed with gastric lymphoma. It would have been a very 
bad thing to give her iron in this case. Even though she does have some markers of iron deficiency, 
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she had stomach cancer, and those stomach cancer cells would thrive on something such as an iron 
supplement. This just highlights the importance of understanding this distinction and doing the 
necessary testing to make sure that you don’t do something that will harm your patient. 

  

To summarize, if you see markers of anemia such as low serum iron or iron saturation, check TIBC 
and ferritin. If TIBC is low and ferritin is high, it is likely that it is ACD. That’s especially true if RDW 
is normal, MCV is normal or low normal, and white blood cells are high or low. If there is any 
question, you can run soluble transferrin receptor and reticulocyte hemoglobin content. If those 
are normal, it is virtually certain you’re looking at ACD. 

The next step is to address any underlying causes you’ve identified that can result in ACD. That is 
the only treatment for this condition. Do not use iron. If the patient has ACD and iron deficiency 
concurrently, which is possible, you want to do what you can to resolve the ACD first, particularly if 
there is a pathogen present, because if you feed that pathogen iron, it could get worse. If you are 
absolutely certain there is no pathogen and it is just inflammation that is present and causing that 
elevation, it is a little less clear cut. In those cases, I would still try to get the inflammation under 
control before going on to use iron, or I would just focus on more iron-rich foods.  

If ACD doesn’t resolve after addressing the underlying causes you identify, or if there are signs of 
more serious disease present, as with the last patient, don’t hesitate to refer to a hematologist, a 
gastroenterologist, or a nephrologist. It depends on the signs and symptoms and what particular 
underlying condition they have. They will pursue blood loss, kidney function, bone marrow 
function, cancer, and chronic hemolysis as potential causes of these abhorrent lab markers. 

Okay, that’s it for the ACD presentation. Make sure to review this a couple of times so you really 
understand it because it is an area where the stakes are high, and as I said, there is a lot of 
misunderstanding in this diagnosis. Okay, that’s it for now. See you next time.
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