
  

Iron-Deficiency Anemia - Part Two 
All right, let’s dive into some cases. The first is a 39-year-old female. She was under considerable 
stress finishing graduate school, and that was compounded by an anxiety disorder, chronic 
idiopathic pelvic and gastrointestinal disorder, and idiopathic neuropathy. She had been to a 
neurologist, had routine labs plus a spine MRI and nerve conduction test. She had seen an OB/GYN, 
who diagnosed her with UTI, idiopathic PID, and gave her some antibiotics and birth control. After 
she stopped the birth control, to which she had a bad reaction, her anxiety escalated, and her past 
symptoms resurfaced. 
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Unbelievably, in all of that workup, no one had run a full iron panel or even, apparently, a CBC 
because they had completely missed the iron-deficiency anemia. We see here her hemoglobin was 
11. That is below the lab range. Her red blood cells are functionally low. Hematocrit and MCV are 
functionally low, although MCV is almost out of the lab range, and MCH is lab-low. Then, we see in 
her iron panel that iron, iron saturation, and ferritin are all lab-low with an iron saturation of 6, 
which is extremely low—you’ll usually get an alert for an iron saturation that low—and a ferritin of 
6, which is really low. Her TIBC and UIBC are functionally high, so this is a pretty textbook case 
here. Not all of the markers are out of the lab range, but they are all moving in the direction that 
you would expect except for RDW, which is high-normal. It is 14.2 in a range of 12.3 to 15.4. It’s 
actually pretty normal, but you don’t always see RDW out of range, and you don’t always see all of 
the markers out of range. Like I said, it’s rarely a textbook presentation, but this is about as close as 
you get. 
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Stool tests for her revealed fungal overgrowth and dysbiosis, as well as Blastocystis hominis, so GI 
malabsorption is definitely playing a role here.  
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Organic acids testing showed high methylmalonic acid above the 1.5 cutoff, which suggested B12 
deficiency. Her D-lactate was high, which suggested dysbiosis and SIBO. D-arabinitol was high, 
confirming fungal overgrowth. Note that although her B12 is low, her MCV, MCH, and MCHC are also 
low. This indicates that her iron deficiency is a more significant cause of anemia than B12 deficiency.  

Remember, in iron-deficiency anemia, you’d expect MCV, MCH, and MCHC to be low, whereas in 
B12 or folate-deficiency anemia, you’d expect those markers to be high. What can actually happen 
in some cases where you have concurrent B12 or folate deficiency and iron-deficiency anemia is 
that MCV, MCH, and MCHC will be normal because you have the B12 and folate deficiency pushing 
them up and the iron deficiency pushing them down, and that sort of cancels each other out, and 
they end up being normal. You will see that, and it can be a little bit deceptive, but it doesn’t mean 
they don’t have anemia. 

In her case, GI malabsorption of iron, B12, and possibly folate deficiency, although her 
formiminoglutamic acid is normal here, are contributing to anemia, and they are also contributing 
to her anxiety and neuropathy. Her TSH was also high-normal at 2.5. Hypothyroidism, as we 
discussed on the previous slide, is another possible cause of anemia, but in my experience, that 
rarely happens when the hypothyroidism is functional or mild like it is in her case. 

Finally, you may have noticed on her blood work slide that her zinc-to-copper ratio is low, 
suggesting that inflammation is present. All of these things are probably contributing, and we 
would address these underlying causes, and we would retest, but we would also treat her for the 
iron-deficiency anemia right away because it is pretty severe in her case, and it’s almost certainly 
contributing significantly to her symptoms. Sometimes in functional medicine, as we’ve discussed, 
you need to take a root and a branch approach where you address the root of the problem, but 
you also address the branch to give the patient immediate relief and help them recover. 
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The next patient is a 20-year-old female with a 4 x 1 cm tumor, or goiter, on the thyroid. The size 
was kind of borderline for surgery, and we talked about her case in the thyroid hyperfunction unit. 
Her main complaints beyond that were GI issues, food sensitivities, dark circles under her eyes, and 
weight gain. Her iron saturation was lab-low. Her UIBC was lab-high. Her serum iron and TIBC were 
outside of the functional range. They were in the direction of iron deficiency, and her ferritin was 
borderline low at 25. Her red blood cells, hemoglobin, and hematocrit were normal, but her MCV is 
below the functional range. 

This is a case where the patient does not have anemia yet but is on the way to having it. 
Remember that anemia is the last stage of iron deficiency, and red blood cells, hemoglobin, and 
hematocrit are the last markers to drop. If you’re doing routine testing such as this, you’ll often 
catch people who are in the earlier stages or on the way, and you’ll be better able to help them. 

Note that she also has markers of inflammation. She has high CRP at 4.77 and high serum copper, 
which as you know is more likely a marker for inflammation than it is of copper toxicity or excess. 
She has a low zinc-to-copper ratio. Then, we also know that she has an autoimmune process going 
on with the thyroid stuff, and autoimmune thyroid and hypothyroidism can lead to anemia. 
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This patient also had gluten intolerance and was not following a gluten-free diet, and that was 
likely contributing to malabsorption.  
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She had significant mercury toxicity, as you can see here. Both inorganic and organic mercury 
levels were high, and her detox capacity for both was impaired, but particularly for inorganic 
mercury. Remember that poisoning from toxins such as heavy metals can contribute to anemia. In 
her case, we have a combination of inflammation, autoimmunity, toxins, and GI malabsorption. 

The next patient is a 35-year-old female with the chief complaint of infertility. She also had 
Hashimoto’s and significant fatigue. She was a vegetarian for 15 years and had switched to Paleo 
four months before coming to see me. 
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Note her extremely high thyroglobulin antibodies. These are among the highest that I’ve ever seen. 
She also has very high TPO antibodies, and her TSH was effectively zero. She was on a 
combination of Armour and Synthroid. I’m not entirely sure why. It’s an unusual combination. Her 
free T3 is predictably borderline high because of this.  

She brought lab work in from another provider, which didn’t have an iron panel, as is unfortunately 
typical. Just with the CBC that was run, we can determine that she likely has iron-deficiency 
anemia. Her hemoglobin is functionally low at 12.2, but her MCV is lab-low at 63, and her MCH is 
lab-low at 20.6. Those are both quite low. Remember that MCV, MCH, and MCHC can be used to 
distinguish between iron-deficiency anemia and B12 and folate deficiency anemia. 
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Check out her red blood cell count. In this case, it is actually lab-high at 5.93. That is unusual, but 
it’s not unheard of. It can sometimes be caused by dehydration. In that case, you might expect 
BUN to be high, but it’s not for her. It’s actually low-normal for her. It can also be caused by 
hemoglobinopathies and thalassemias, which reduce oxygen deliverability, and the body increases 
red blood cell production to compensate. Hemoglobinopathies are most common in people of 
African and Southeast Asian descent, and this patient was Vietnamese. I referred her to a 
hematologist for workup, and I suggest you do this when you see an unusual presentation that is 
difficult to explain, but you should first retest to confirm that those markers are actually 
consistently in that pattern before you refer out in most cases. 
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The next case is a 29-year-old male with constipation, skin issues, unexplained weight loss, fatigue, 
and loss of libido. Serum iron was lab-low at 29. Iron saturation was lab-low at 9. TIBC, UIBC, and 
ferritin were completely normal. Red blood cell indices were mostly normal except for functionally 
low hemoglobin at 13.8. His RDW, red blood cell distribution width, was lab-high at 16.1. CRP was 
quite high at 8.3, and B12 was borderline low at 338. 

This is a good example of an important thing to be aware of. Ferritin here is normal, and we know 
that inflammation increases ferritin, and iron deficiency decreases it. If a patient has both 
inflammation and iron deficiency, ferritin can be normal, as it is here. In this case, the CRP, soluble 
transferrin receptor, and A1-acid glycoprotein can be useful markers for determining whether iron 
deficiency, inflammation, or both are present, and in this case, it turned out to be both. 
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Stool panel revealed insufficiency and pathogenic dysbiosis, gut inflammation, and blood in his stool. 
Remember that the primary cause of iron-deficiency anemia in males is gastrointestinal bleeding. I 
referred him out for colonoscopy, and he was diagnosed with inflammatory bowel disease.
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