
  

Thyroid Hypofunction I - Part Four 
The next patient is a 40-year-old female with chief complaint of chronic inflammation, leaky gut, 
food sensitivities, and skin conditions.  
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As you can see, her TSH is almost 24, but her T4, both total and free, and T3, both total and free, 
are within normal lab limits. Her total T3 and free T3 are low in the functional range, however. 
Again, this is technically subclinical hypothyroidism.  

Up to 80 percent of patients who are hypothyroid have normal T4 and T3 in the reference range at 
least, so this could be an argument for tightening the T4 and T3 reference range. TSH is considered 
the most sensitive marker of thyroid function, which is why some clinicians, especially in the 
conventional model, only use TSH for diagnosis and treatment.  

Note that this patient’s iron levels are also high. Both iron deficiency and overload can adversely 
affect the HPA axis and contribute to autoimmune thyroid disease and hypothyroidism. 

Finally, this case illustrates another common finding, especially in Hashimoto’s patients, which is 
low T4-to-T3 conversion, so she has normal T4 levels and normal free T4 levels, but her total T3 
and free T3 are borderline low. 
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I wrote an entire series on low T3 syndrome, and I’ll link to the articles in the resource section, and I 
would again suggest that you read it for this unit. I’m just going to give you a quick overview here. 

The thyroid gland produces thyroxine and triiodothyronine, T4 and T3, which are the primary 
circulating hormones. The thyroid produces T4 in significantly greater quantities to T3. It’s a ratio 
of 17:1. T3 is approximately five times more biologically active than T4. T4 is converted into the 
more active T3 by the deiodinase system: D1, D2, and D3 in multiple tissues and organs, but 
especially in the liver, gut, skeletal muscle, brain, and the thyroid gland itself. The deiodinase D3 
converts T3 into an inactive form of thyroid hormone called reverse T3 in the liver. One of the 
primary causes of low T4-to-T3 conversion is inflammation. For example, interleukin-6 levels are 
positively correlated with reverse T3, which is the inactive form of T3, and inversely correlated with 
free T3. Hashimoto’s is an inflammatory condition, which is why many patients with Hashimoto’s 
don’t convert T4 to T3 well and why monotherapy with levothyroxine is often not effective. 
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Reverse T3 is another marker on the full thyroid panel. Again, it’s the inactive form of T3. In 
emotional, psychological, or physiological stress, the body will convert excess T4 to reverse T3 as a 
means of conserving energy for healing and repair. From this perspective, replacing thyroid hormone 
in these cases may not be beneficial and may even be harmful. On the other hand, in those suffering 
from long-term chronic illness, high reverse T3 or high reverse T3-to-free T3 ratio may be more 
reflective of pathology than adaptation, and that group may benefit from T3 supplementation. 

The studies on this are mixed. Some show harm. Others show no change, and others show a 
benefit. The T3 replacement has been shown to be consistently beneficial only in cardiac patients 
who have recently had surgery, heart failure, or transplant. 

  

This patient is a 39-year-old female. She has Hashimoto’s. She also has reactivated Epstein-Barr 
and several significant markers of inflammation. She was taking a high dose of levothyroxine, 
which is common in these patients. They don’t convert T4 to T3 well because of inflammation, so 
the doctor just prescribes higher and higher doses of levothyroxine, and this can lead to facetious 
hyperthyroidism. Her TSH is effectively zero, and she has high free T4. However, note that her 
reverse T3 is high, which is indicative of inflammation. Even when free T3 is normal or high-normal, 
as it was for her, the ratio of reverse T3 to free T3 will still be elevated.  

What do I mean by elevated? Well, there is no published research on this that I’m aware of. Many 
advocacy groups and clinicians have come up with a threshold based on clinical and anecdotal 
experience. If you’re using free T3, the suggested cutoff is above 20 for optimal ratio, and if you’re 
using total T3, you’d want it to be above 10 for an optimal ratio. In this case, using free T3, the ratio 
is 8, which is well below the threshold of 20. 
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I personally don’t put a lot of stock in these ratios. I just use them loosely as indicators of 
psychological, emotional, or physiological stress, in other words, allostatic load. Remember, a 
depressed reversed T3-to-free T3 ratio doesn’t indicate thyroid dysfunction, per se, and doesn’t 
always or even typically signal a need for thyroid hormone replacement. Even with this high dose 
of T4, her TSH is almost zero, and she has a high, high-normal free T4 and free T3, and the patient 
was still symptomatic. This is a great example of why the underlying condition needs to be 
addressed, and T4 monotherapy as the only treatment for Hashimoto’s is woefully inadequate. 

Some clinicians and patient thyroid advocates have argued that when the ratio of RT3, or reverse 
T3, to free T3 is high, even when RT3 is high-normal or normal and T3 is normal or low-normal, the 
patient should be treated with T3 replacement, especially when the patient has symptoms 
consistent with hypothyroidism such as cold hands and feet, GI issues, and fatigue.  

  

This is referred to as Wilson’s syndrome, a condition that does not exist in the scientific literature, 
but it’s popular in some functional and integrative medicine circles. For example, check out the 
labs on this slide. The TSH is 1.67, so that’s normal. Free and total T4 are normal. Free and total T3 
are all normal, but if you do the RT3-to-T3 ratio, you get 5.4 for total and 7.2 for free, both of which 
are low. This would lead to treatment with T3 of a patient with entirely normal TSH and free and 
total T4 and T3. I don’t really agree with this approach. The symptoms are not specific enough to 
diagnose a thyroid problem in the absence of supportive labs, and as mentioned, there is not 
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enough data on RT3. The few studies I have seen suggest that RT3 does not distinguish between 
hypothyroidism and euthyroid sick syndrome or low T3 syndrome. 

I have heard anecdotal reports of improvement from people who have taken replacement T3 
hormone when their RT3-to-T3 ratio is off, even with normal thyroid labs, but I’m concerned about 
overriding the body’s attempt to downregulate thyroid metabolism as a means of energy 
conservation and repair in these conditions. My approach is when there is low T4-to-T3 conversion, 
high reverse T3, or a high RT3-to-free T3 or -total T3 ratio, I would look at that as not a sign of a 
thyroid problem but a sign of inflammation, HPA axis dysfunction, or nutrient imbalance, and I 
would address those conditions rather than giving thyroid hormone. 
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This patient is a 46-year-old male who developed health problems after extensive travel in China 
and South America, primarily digestive distress but also brain fog, poor memory, and weak 
immune function. His TSH was within the normal reference range, but T4 is lab low. Interestingly, 
T3 is normal, even in the functional range. This case illustrates an important point. Sometimes 
hypothyroidism is the underlying cause of the patient’s symptoms, but other times, it is more of a 
symptom of a deeper problem, and this is especially true with subclinical hypothyroidism. In these 
cases, it makes more sense, in my opinion, to address the underlying pathology first and then see 
what happens with thyroid unless they are in really bad shape, and supporting thyroid right away 
is necessary. This is a functional medicine approach to hypothyroidism. We’re always peeling the 
layers of the onion back to try to get to the underlying cause. 
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Not surprisingly, he had significant dysbiosis, as well as Blastocystis hominis and Dientamoeba 
fragilis. His TPO antibodies were high at 184. He also had pretty significant SIBO and elevated 
mercury levels, 25.5 for methylmercury and 0.663 for inorganic mercury, for a total mercury of 
26.2, which is one of the highest I’ve ever seen on the Quicksilver lab.  
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Note that some studies have shown a link between elevated mercury levels and thyroid antibody 
production, and removal of dental amalgams has been shown to reduce thyroid antibody levels. 

  

After treating for gut issues and heavy metal toxicity, we retested his thyroid panel, and as you see, 
the numbers completely normalized and are now in the optimal range. This doesn’t always happen. 
Sometimes we still need to address the thyroid directly, but it happens often enough that I will 
typically address underlying issues in cases of subclinical hypothyroidism and low T4-to-T3 
conversion first before treating the thyroid directly.
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