
  

Iron Deficiency - Part Three 

Reticulocyte hemoglobin content, or CHr, is a new, sensitive marker of iron deficiency. CHr 
measures the amount of hemoglobin in reticulocytes. Reticulocytes are the youngest erythrocytes 
released from the bone marrow into circulating blood. They mature for one to three days within 
the bone marrow and then circulate for one to two days before becoming mature red blood cells. 
CHr provides an indirect measure of the functional iron available for new red blood cell production 
over the previous three to four days. And some evidence suggests that it’s the most sensitive 
marker of iron deficiency and the first to go out of range, especially in children. It’s not yet widely 
available in the U.S., but some Quest Diagnostics locations have it, and it can also be ordered 
through Spectra Labs, which is a specialized lab in New Jersey. Unfortunately, LabCorp does not 
run it at the moment. 
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As with most nutrients, the reference range for iron varies according to age and gender. Note that 
the reference range will vary from lab to lab. The ranges that I put here on this slide are from 
LabCorp, but Kaiser ranges tend to be broader, for example. And this is, of course, one of the 
ridiculous things about lab ranges. They’re based on many different factors, but rarely on what’s 
optimal for health. And we’ll have a handout for you that contains the laboratory reference ranges 
for these markers as well as the functional ranges, which we’re going to cover on the next slide. 
 

I’ve listed the functional ranges for iron markers on this slide. These are based on 
recommendations from the Iron Disorders Institute as well as my extensive reading of the scientific 
literature. The bottom end of the range for serum ferritin would be 30 for men and 
postmenopausal and premenopausal women. For transferrin saturation, the bottom end of the 
range would be 17 percent instead of 15 percent. That’s the major difference with the lab reference 
range on the low end in terms of iron deficiency. And then for TIBC, the upper end of the range 
would be 425. For UIBC, the upper end would be 350. For soluble transferrin receptor, the upper 
end would be 25, and then for CHr, you would just use the standard lab reference range. There’s 
really no data for functional range for that marker. And because it’s so highly sensitive for iron 
deficiency, I think we can just use the reference range in that case.  
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All right. Let’s dive into some lab results and case studies. This patient here had a long history of 
anxiety and panic attacks and has tried coming off Zoloft several times but felt withdrawal 
symptoms in each case and had to restart and was also taking oral contraceptives for pelvic pain. 
She was a 28-year-old female. Her ferritin, iron saturation, and serum iron are all below the lab 
range. TIBC and UIBC are outside of the functional range. I’m not covering anemia in this 
presentation, as I mentioned, but as you can see, her hemoglobin and MCH are out of the lab 
reference range. Red blood cells, hematocrit, and MCV are functionally low, so this is an iron-
deficient anemia condition.  

She has a number of issues that can predispose her to iron-deficiency anemia. She has Blastocystis 
hominis parasite, fungal overgrowth in her gut, and insufficiency dysbiosis. She also has severe 
SIBO with both hydrogen and methane overproduction, which would be indicative of 
malabsorption; high total cortisol levels; and a disrupted diurnal 24-hour free cortisol rhythm. She 
has several markers of inflammation, including elevated C-reactive protein, at least outside of the 
optimal range, as you can see here, it’s 2.5; and a high copper-to-zinc ratio. Copper and zinc, just 
briefly, are not really best considered measures of dietary intake or even nutritional status of 
copper and zinc in the blood. They are really better considered markers of inflammation, so when 
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you see high levels of copper relative to zinc, that’s a marker of inflammation just like CRP or 
ferritin. We’ll cover that in a different presentation in ADAPT. 

Note that her TSH is high-normal out of the functional range. Iron deficiency has been shown to 
impair thyroid function in numerous ways. It reduces T4 to T3 conversion. It reduces thyroid 
hormone synthesis, and it reduces thyroid peroxidase activity. 

Anxiety and panic attacks are certainly a possible symptom of iron-deficiency anemia because the 
brain needs oxygen to function properly, and in anemia, oxygen delivery is impaired. 
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The next patient is a 22-year-old female with ulcerative colitis who had a complete colectomy prior 
to coming to see us and had a j-pouch with persistent bleeding. Did a stool test shortly before our 
visit and was positive for H. pylori but had not had any treatment for that. Prior to surgery, she 
tried the specific carbohydrate diet and followed that strictly for two-and-a-half years but, 
unfortunately, got worse on the SCD and was never able to go into remission. She even tried 
several of the prescription medications, steroids, and other immunosuppressant drugs but 
developed osteoporosis while on them and, again, still did not enter remission. 

As you can see, all of her iron markers except TIBC are out of the lab reference range. Hemoglobin 
is two-tenths of a point from being low. MCV, MCH, and MCHC are all low. RDW is high. This is 
significant iron-deficiency anemia from both blood loss and malabsorption, which she had had for 
years. Also note the high levels of alkaline phosphatase, GGT, and CRP; functional high levels of 
LDH, ALT, homocysteine, copper-to-zinc ratio, and absolute eosinophils. These are all indicators of 
inflammation. She also has multiple nutrient deficiencies, including B12, magnesium, vitamin D, and 
borderline high thyroid-stimulating hormone. This is a really difficult case and a sad case for such a 
young woman. 
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This is a 28-year-old male. It’s less common to see iron deficiency in males, but it still does happen. 
About three years ago, his father had gastric cancer and had his stomach removed. This patient 
became quite sick, which was stress related. He lost weight, got down to 105 pounds, and was 
extremely constipated. He couldn’t have a bowel movement without an enema for almost six 
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months. He was doing coffee enemas almost daily. His diet became so restrictive. He could eat a 
very small number of foods. Then he was on a GAPS type of diet for about two years until he came 
to see me. He had frequent fatigue, no sex drive, and knee and joint pain. 

His serum iron and iron saturation were low, but ferritin TIBC and UIBC were normal. RDW was 
high. Hemoglobin was functionally low, but hematocrit, MCV, MCH, and MCHC were all normal. 
Note the low nutrient status. Calcium, total protein, vitamin D, and B12 were all low. This is likely 
due to malabsorption, as you’ll see on the next slide. This case illustrates an important principle, 
which is that sometimes you’ll see a textbook presentation where all of the markers are in the 
expected range given the patient’s circumstances, but oftentimes that won’t be the case. Ferritin is 
a long-term storage form of iron, but as we discussed, it’s also an acute-phase reactant, which can 
be elevated in the inflammatory response. So, if a patient has inflammation, which he does—look at 
his C-reactive protein level; it’s 8.37, which is quite high—that can increase ferritin as well. Even in 
the face of significant iron deficiency, which he has, we can see a normal ferritin. This is why it is so 
important to do the entire iron panel and not just ferritin, as many clinicians do. I would say most 
clinicians don’t do any iron markers at all, but if they do, they only run ferritin, and you can clearly 
see the problem with that with this particular case. 
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He had several significant findings, not surprisingly given his constipation, on the stool test. He had 
insufficiency of some species of beneficial bacteria. He had a 4+ for Enterobacter cloacae. He had 
elevated levels of lactoferrin and calprotectin, which are indicative of inflammation in the gut. At 
these moderately elevated levels, they are not likely to be indicators of inflammatory bowel 
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disease. When lactoferrin and calprotectin are significantly elevated, that is what they do signal, 
Crohn’s or ulcerative colitis, but at these mild or moderate elevations, they are more likely to signal 
fungal overgrowth, dysbiosis, parasite, or something like that. 

You can see his secretory IgA levels are high. That indicates activation of the immune response in 
the gut. Then he has positive for occult blood, which could suggest blood loss and malabsorption 
due to intestinal bleeding. 
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This is a 47-year-old female with fibromyalgia, Hashimoto’s, and a history of anemia with no 
explanation. She didn’t have complete blood work when she initially came to see me and chose not 
to get the full case review panel that we ordered, but you can see on this slide what we did have 
for this patient. Note that in the iron panel only ferritin was low. As I mentioned earlier in the 
presentation, ferritin is the first marker often to go out of range, but other markers are out of 
whack. You can see a high TSH, indicating hypothyroidism. Low vitamin D. Triglycerides are very 
low. HDL is high, which can actually be a sign of inflammation and autoimmunity in some cases. 
Alkaline phosphatase is low, which sometimes occurs with hypothyroidism. Other times, a zinc 
deficiency can be the cause of that. Other testing reveals SIBO, dysbiosis, high free cortisol, and 
low metabolized cortisol, which is another common finding in hypothyroidism because thyroid 
hormone is required to metabolize cortisol, and impaired methylation. After treating the SIBO and 
dysbiosis in this patient, her iron levels started to recover. 
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The next patient is a 45-year-old female with persistent GI issues for as long as she could 
remember. She was perimenopausal with hot flashes, brain fog, mood swings, poor sleep, and 
significant fatigue. She was recently diagnosed with arthritis and psoriasis, and her mother had 
psoriatic arthritis. As you can see, we’re catching the early first stage of iron-deficiency anemia 
here. Her ferritin is low at 12. Her transferrin saturation is outside of the functional range and 
almost out of the lab range. Her TIBC and UIBC are also elevated in the functional range, which, 
again, these are inverse markers, so that suggests low levels of iron. Then her red blood cells and 
hemoglobin are functionally low as well. 
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This patient had significant fungal overgrowth, as you can see here, and she had red blood cells in 
her stool, which is an indicator of inflammation in the gut, and that can be causing mild blood loss.
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