
  

B12 and Folate-Deficient Anemia - 
Part Two 

All right, let’s look at some cases. The first patient is a 29-year-old female. Her chief complaints 
were chronic pain and flare-ups, back problems for 15-plus years, knee issues for 10-plus years, 
neck issues for five-plus years, two wrist surgeries, knee surgery, and then she had done extensive 
chiropractic and physical therapy that had not helped. She had significant digestive issues, and she 
had been on a vegan diet for the past 15 years. 

Of course, we’re wondering—when you see all of these bone-related joint problems and then 
someone who has been on a vegan diet for 15 years, the first thing that you’re thinking about, I 
hope, is nutrient deficiency. Both vegans and vegetarians have been shown to have a higher risk of 
osteoporosis and osteopenia due to deficiency of a number of nutrients that are important for 
bone health. 
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We talked about this patient back in the B12 deficiency unit. She had pernicious anemia. You can 
see here. Her red blood cells are functionally low. Hemoglobin and hematocrit are normal, but her 
MCV and MCH are lab-high. Her B12 is lab-high too because she was taking a multivitamin with 
cyanocobalamin, which is an inferior synthetic form of B12, which she clearly wasn’t absorbing very 
well or well enough. Then, she also had iron overload because she was taking iron supplements to 
compensate for the low intake of iron on a vegan diet, and that led to very high iron levels. She 
was also magnesium deficient, as you can see. It is very likely she was deficient in K2 because of 
her bone issues, and K2 is important for bone health. No evidence of calcium deficiency according 
to serum calcium here, but it is almost low in the functional range at 9.3. I would probably run an 
ionized calcium on her to get a little bit more info, since it is a little more accurate of a marker. She 
has relatively low vitamin D, which affects calcium metabolism and bone health as well. Lots going 
on here to consider. 

The next patient is a 41-year-old female. Poor digestion, irregular bowel symptoms, and some 
abdominal pain for about two years. Became very anemic earlier in the year before I had seen her, 
which was corrected with an iron supplement, according to her, and also developed alopecia areata, 
hair loss. This patient had been vegetarian for her entire life and vegan for the last two years. 
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If you look at her B12, it is almost out of the lab range at 222. The lab range is 211 on the bottom. 
Serum methylmalonic acid is high at 645. That’s quite high. The lab range only goes up to 378, and 
the functional range is 345, so that is very high. Homocysteine is very high at 18.2, out of the lab 
range. Red blood cells are normal, but hemoglobin is functionally low at 12.5. This is a pretty clear 
case of B12-deficient functional anemia, possibly folate deficiency too. You can’t tell with these labs 
because we didn’t have a serum folate on her, so you would need to run FIGLU and possibly serum 
and red blood cell folate or more advanced methylation testing in order to determine that. You can 
see her vitamin D level, by the way, which is 9.7, one of the lowest that I’ve seen. This is a patient 
who is clearly being adversely affected by her dietary choices. Again, I don’t try to convince 
patients that they should follow a Paleo diet necessarily, but I do educate them about the effects of 
their dietary choices and talk to them about what I think a more appropriate choice might be given 
the lab results and given the fact that they have come to me for advice on optimizing their health. 
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This patient was homozygous for MTHFR C677T and heterozygous for many other polymorphisms 
that can affect methylation. If you see someone who has markers for megaloblastic anemia and 
MTHFR mutations, you probably should test their folate as well as their B12.  
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We did test her folate. That is part of our basic case review workup, and her FIGLU, as you can see 
here, is high. The upper end of the range is 2.2, and she is at 2.7. For some reason, her urinary 
methylmalonic acid was low, whereas her serum was high. That is unusual, but it highlights the 
need to run both of those markers in some cases. 

The next patient is a 53-year-old female with chief complaint of GI issues, hypothyroidism, 
hypotension, hair loss, irritability, and decreased libido.  
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Her red blood cells and hemoglobin were functionally low. MCV and MCHC were functionally high. 
Homocysteine and B12 were normal in the serum.  
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Check out her urinary methylmalonic acid. It’s high at 1.8. It is in the lab range that Genova offers, 
but remember back in the B12 unit, I suggested 1.5 as the cut point.  
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She also has significant dysbiosis on the Doctor’s Data stool test, both insufficiency and 
pathogenic dysbiosis. In this situation, it’s really surprising that homocysteine isn’t elevated given 
her high methylmalonic acid, and again, it’s a reminder of the importance of using several markers 
in the assessment. 
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Her gene panel showed that she was also homozygous for MTHFR as well as two variants of COMT 
and VDR BSM. In this case, MTHFR is not clearly causing folate deficiency because her homocysteine 
and FIGLU are normal. This is a reminder, and I’m going to be—you’ve probably already heard me say 
this maybe in other venues, but I’m going to say it here multiple times—which is that genes don’t tell 
the whole story. We talked about homozygosity for C677T reducing enzyme activity by 70 to 75 
percent. That sounds like a lot, and it is, but in some cases, that remaining 25 to 30 percent enzyme 
activity is going to be sufficient when the patient is following a nutrient-dense diet, and they don’t 
have a lot of significant environmental challenges affecting their methylation or other SNPs that are 
affecting their methylation. This is why I have such a problem with the idea of just running a gene 
panel and making supplement recommendations on the basis of only genetic results. I think that is 
irresponsible and not supported by the scientific literature. 
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The next patient is a 43-year-old female with chief complaint of chronic postnasal drip, lichen 
sclerosus, difficulty conceiving, slow healing from injuries, and wanting to improve overall health.  
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B12 is borderline low. Hemoglobin is very slightly below the functional range, but otherwise, as you 
can see, aside from a few markers that are just outside of the functional range, there aren’t really 
very many patterns that are of concern here. 
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Her Organix test showed pretty high MMA at 2.3, so it’s almost out of the lab range, definitely 
B12 deficiency.  
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Then, her SIBO results were positive for methane-predominant SIBO. Because her MMA is so high 
and serum B12 was borderline low, we ran intrinsic factor and antiparietal cell antibodies. Only 
antiparietal cell antibodies are pictured here, but they were both negative. This is not full-blown 
macrocytic anemia, but if B12 deficiency continued, it may become that over time, and our job as 
functional medicine practitioners is to catch things as early on in the process as possible because 
they are easier to treat that way. 

The next patient is a 25-year-old female with chief complaint of digestive problems, brain fog, and 
food intolerances.  
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Serum B12 is almost below the lab range at 244. Homocysteine is functionally high at 10.8, and red 
blood cell indices are normal except MCV, which is functionally high at 94. Also note that she has 
iron overload as well, with iron saturation at 57 percent. Serum iron is lab-high at 189, and UIBC is 
lab-low at 141. 
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At this point, I was suspicious of B12 deficiency given her low serum B12 and high homocysteine, 
but we still didn’t know about folate. We didn’t have serum or red blood cell folate for her. We did 
have her genetic panel, which showed that she was homozygous for MTHFR C677T and 
heterozygous for a number of other SNPs.  
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I suspected she may be folate deficient as well as B12 deficient. Again, this is where the urine 
organic acids can come in handy. Her FIGLU was 2.3, which is high. The upper end of the range is 
2.2. Her methylmalonic acid was 1.3. That is below the suggested cut point but at the upper end of 
the range. 
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This patient had significant gut inflammation. Her lysozyme was 2,190. The upper end of that range 
is 600, if you recall from the gut unit, and her secretory IgA was 888, which is very high, as 204 is 
the upper end of that range.  

  

She was positive for both hydrogen and methane-predominant SIBO. In my experience, it’s always 
a combination of genetics and environmental factors, so this patient was homozygous for MTHFR 
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C677T, but she had GI malabsorption as well, and that probably is what sent her over the edge and 
was likely contributing to the poor absorption of B12 as well. 

As with iron-deficiency anemia, the treatment of B12- or folate-deficient anemia starts with 
addressing underlying causes. In many cases, as I mentioned, this will be nutritional, but you have 
to dig deeper if their intake of nutrients appears to be sufficient. For example, is there some GI 
malabsorption that is causing deficiency of that nutrient? Refer to the iron-deficiency anemia 
presentation for some of the underlying causes of anemia in general, and then we cover 
contributing factors in this presentation, which would be GI and malabsorption issues primarily. 

You can refer back to the B12 deficiency presentation for the treatment of B12 deficiency. Here, 
we’re just going to focus on how to address folate deficiency, since that is the only part of this we 
haven’t talked about yet.
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