
  

Impaired Methylation - Part Three 
Alright, let’s talk about some cases. We’ll only do a few because we’ve already done cases for both 
B12 and folate deficiency, and those are effectively impaired methylation cases. 

This patient is a 41-year-old female with poor digestion, irregular bowel symptoms, and some pain 
for about two years. She became very anemic earlier this year, which was corrected with an iron 
supplement, and also developed alopecia areata, or hair loss. She was a vegetarian her whole life 
and vegan for the last two years prior to coming to see me.  
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B12 is almost out of the lab range at 222. Serum MMA is lab-high at 645. Homocysteine was very high 
at 18.2. Red blood cells were normal, but hemoglobin was 12.5, so this would be B12-deficient 
functional anemia, and possibly folate too. You can’t tell with these labs because we’re not seeing 
FIGLU or serum folate. We weren’t running serum folate as part of the case review panel at this point. 
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In this case diet was the primary issue, but genetics were also likely playing a role. She was 
homozygous for C677T, as you can see, and then heterozygous for many other SNPs that can 
affect methylation such as COMT, BHMT, and MTRR. 
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Her FIGLU was quite high here, it’s 2.7, and the upper end of the range is 2.2. So she is not only B12 
deficient but also folate deficient. The vegan diet was contributing to both folate deficiency and 
B12 deficiency, and that was accentuated by her homozygosity for MTHFR C667T. 

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 was almost out of the lab range at 244. Homocysteine is functionally high at almost 11. 
Red blood cell indices were normal except for MCV, which is a little bit borderline high at 94. Note 
that this patient also had iron overload with iron saturation of 57 percent, UIBC of 141, and serum 
iron of 189. 
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At this point, I was suspicious of B12 deficiency given the low serum cobalamin levels and high 
homocysteine, but we still didn’t know about folate because we didn’t have serum or red blood cell 
folate level for her. We did have a genetic panel, and she was homozygous for C677T.  
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Given that, I suspected folate deficiency as well as B12 deficiency, and this is where the urine 
organic acids panel can come in handy. Her FIGLU was 2.3, which is elevated, indicating folate 
deficiency. Interestingly, her urine MMA was normal at 1.3, though it was close to the 1.5 cut-off 
point suggested, so this again highlights the importance of using different markers. 
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She had significant gut inflammation as well as SIBO, so in this case, it was a combination of 
genetics and environmental factors. She was homozygous for C677T, but had GI malabsorption as 
well, and that probably sent her over the edge and was likely also causing poor absorption of 
whatever B12 she was consuming in the diet. 
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Let’s briefly discuss follow-up testing for impaired methylation. The panel I use most is called the 
“Methylation Pathways Panel” from Health Diagnostics and Research Institute, or HDRI. It is the 
only lab that I’m aware of that tests for the many distinct folate derivatives in the methylation cycle 
such as 5-MTHF, 10-formyltetrahydrofolate, 5-formyltetrahydrofolate, which is also called folinic 
acid, tetrahydrofolate, the most reduced form of folate, folic acid, white blood cell folinic acid, and 
then active folate inside of the red blood cell. It is also the only lab that tests for both oxidized and 
reduced glutathione, which is important because oxidized glutathione is not beneficial. It’s been 
oxidized and can no longer perform its beneficial function. The ratio of oxidized to reduced 
glutathione is an important indicator of oxidative stress and methylation capacity. 

HDRI tests also the levels of the major methyl donor, SAMe, S-adenosylmethionine, as well as levels 
of S-adenosylhomocysteine, which is an inhibitor of methylation. It tests for adenosine. If 
adenosine is elevated, it suggests a problem with the enzyme deaminase, which breaks down 
adenosine, and B6 and zinc are cofactors for that enzyme.  

Not surprisingly, given this particular patient’s B12 and folate deficiency, which we saw on the 
previous slides, there are several markers that are off on her HDRI panel. I’m not going to go into 
detail here on how to interpret this panel and treat based on it, but I will cover this in a future course. 

The next patient is a 65-year-old female with chronic insomnia and chronic hamstring injuries 
from running. 
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Her serum B12 is 363, which is below the 406 cut-off defined for optimal function. Serum MMA is 
359, above the 300 cut-off. Homocysteine is 17.8, which is above the lab range.  

In terms of underlying causes, she had SIBO, fungal overgrowth, dysbiosis, and Cryptosporidium. In 
her case, it was likely GI malabsorption was leading to low B12 levels. Also, she had low levels of 
vitamin D, glutathione, and iodine in other testing. 
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She didn’t have any MTHFR mutations, but did have mutations in COMT and MAO. These would not 
necessarily be expected to affect folate metabolism. They have more of an effect on catecholamine 
recycling, tyramine breakdown, and serotonin levels. 
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However, her HDRI panel suggested very significant issues with methylation. All but two markers 
were out of range, as you can see here. Even folic acid was at the very low end of the range. This is 
a good example of how genetics don’t always predict or reflect what is happening functionally, and 
it is why I insist on assessing functional methylation status instead of just treating people based on 
their genetics. You’ll see this a lot, both patients who are self-treating based on their genes, and 
clinicians who are treating with supplement protocols on the basis of genetics alone, and I really 
don’t think this is a good idea. There is still too much we don’t understand about the genes, and as 
I’ve said numerous times and hopefully have shown here, environment is much more important. 
This is an expanded panel from HDRI, which also includes nitrotyrosine, catalase, and nitric oxide, 
which are all markers of oxidative stress. 

The next patient is a 36-year-old female with PMS, anxiety, nausea, dizziness, irritability, and low 
blood pressure. She only weighed about 100 pounds. She had gastritis, which should be a clue for 
B12 deficiency, and was hypothyroid since about 20 years old. She was diagnosed with 
Hashimoto’s in 2013 with a TSH of over 1,000 and was diagnosed with SIBO in 2014, so again, you 
should be thinking about potential absorption issues. 
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Serum B12 is 391, below the 406 cut-off. Homocysteine was 9.4, slightly above the 7.0 cut-off. 
Serum MMA is completely normal. Note that copper and vitamin D are also low, which suggests 
malabsorption of nutrients. 
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Her urine MMA is well above the 1.5 cut-off. She did not have SIBO when I tested her, but had 
significant insufficiency dysbiosis, which was likely a cause of malabsorption. Note that in many 
cases discussed so far these are patients on a nutrient-dense Paleo diet. It goes to show that B12 
deficiency can—and does—occur in omnivorous patients, just less frequently than it does in 
vegetarians and in particular vegans. 
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In this case she was heterozygous for C677T. About 30 percent of the population is heterozygous, 
and it’s only a 33 percent reduction of enzyme activity, typically not enough on its own to cause 
pathology without influence of environmental factors. But notice that she also has heterozygous 
mutations in numerous other genes involved in the methylation cycle and, collectively, these are 
probably playing a role. 
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Doctor’s Data also has a methylation profile you can use as a follow-up test. It is not as complete 
as the HDRI panel. It only tests methionine, cysteine, S-adenosylmethionine, S-
adenosylhomocysteine, homocysteine—which you already have on the case review blood panel—
cystathionine, and SAMe-to-SAH ratio. No folate derivatives, or oxidized glutathione to reduced 
glutathione ratio, or other markers of oxidative stress such as the HDRI panel has.  

However, there are a few advantages to this Doctor’s Data panel. One is that some patients can get 
insurance coverage, where that doesn’t happen with HDRI. Two is that HDRI is probably the 
slowest lab I’ve ever worked with. Sometimes the results take more than eight weeks to get back, 
which is a huge hassle if you’re on a treatment plan with a patient. Doctor’s Data typically comes 
back in a week or two, so you can get a much quicker idea of how the treatment is working and 
what to do next. 

This patient with this particular panel had high S-adenosylhomocysteine and normal SAMe, which 
lead to a high SAH-to-SAMe ratio, and it was inhibiting methylation.
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