
 

Supplementary Material 

T4/T3 Combination Therapy Studies: Summary and Comment*

Smith 1970 (1): 1-for-1 oversubstitution in patients on clinically optimized T4 doses. The 

TSH test was not yet available. Subjects were initially on clinically adjusted T4 doses of 200 or 

300mcgs daily, much higher than today’s TSH-normalizing doses. Each 100mcgs of the 

subject’s T4 dose was replaced by a tablet containing 80mcgs of T4 and 20mcgs of T3. As oral 

T3 is generally around 3.3 times more potent than oral T4, this 1-for-1 oversubstitution produced 

a 50% increase in effective dose. For instance, subjects who had been considered clinically 

euthyroid on 300mcgs of levothyroxine were given 240mcgs of T4 and 60mcgs of T3. This 

marked overdosing produced negative effects in many subjects, as should have been expected. 

Even so, one-fifth preferred the combination, one-third of subjects preferred T4, and one-half 

had no preference.  

Conclusion: Marked T3-for-T4 oversubstitution in patients who were on high, clinically 

optimized T4 doses. The authors admitted that their 1-for-1 substitution therapy had greater 

“biological effectiveness”, yet still asserted that T4/T3 therapy had “shortcomings”, that patients 

did not need T3, and that T4 monotherapy was superior. Their conclusions did not follow from 

their data. This study was cited by proponents of the TSH-T4 Paradigm as proof that the addition 

of T3 to T4 therapy was not indicated due to its “side effects” (2).   

______________________________________________________________________________ 

Cooke 1982 (3): T3 add-on study. This was an open-label study of depressed patients who were 

on antidepressants and T4 monotherapy. On 100 to 500mcgs of T4 daily they all had TSH levels 

less than 1.0mIU/l. Several had low TSH levels. These subjects were on relatively high T4 doses 

compared to today’s TSH-normalizing doses. 15 to 25mcgs of T3 were added to the subjects’ T4 

doses. This intervention resulted in a marked improvement in mood in 7 of 9 subjects, as judged 

by the clinicians and by rating scale scores. Most were still much improved 6 months later.  

Conclusion: The addition of T3 to T4 therapy in depressed patients improved mood. The 

treatment TSH level was not measured, but would was probably undetectable with the addition 

of T3. This study suggests that the addition of a modest amount of T3 to T4 therapy is helpful 

even when the TSH is already low. It suggests that depression is related to inadequate T3 effect 

in the brain, and for some persons at least, T4 monotherapy does not restore euthyroidism in the 

brain 

______________________________________________________________________________ 

Bunevičius 1999 (4): TSH-maintaining equipotent 1-for-4 substitution study. One-half of the 

subjects were receiving TSH-normalizing T4 therapy (TSHT4Rx) for Hashimoto’s thyroiditis 

and the other half TSH-suppressive T4 therapy (TSHSupT4Rx) s/p thyroidectomy for thyroid 

cancer. 50mcgs of their T4 dose was replaced by 12.5mcgs T3, a nearly equipotent 1-for-4 

 

* The studies are arranged by date, from the earliest to the latest.  

 



substitution producing, on average, a 10:1 T4/T3 treatment ratio. This intervention normalized 

the average FT4 level which had been high. It raised the low-in-range average T3 to just mid-

range at its near-peak level, 2 hrs after the daily dose. The average TSH decreased slightly from 

0.8 to 0.5mIU/l. There were significant improvements in fatigue, mood, and some cognitive 

tests. Subjects preferred combination therapy by 10 to 1.  

Conclusion: Equipotent T3-for-T4 substitution produced marked improvements at the 

same low-in-range TSH level. This study illustrates that the inclusion of T3 is helpful when 

TSH is low and particularly so in thyroidectomized patients on TSHSupRx. In them, the 

inclusion of T3 helps compensate for the loss of TSH-stimulated peripheral T4-to-T3 conversion 

and for the absence of the thyroid gland and its deiodinases.  

______________________________________________________________________________ 

Bunevičius 2000 (5): Reanalysis of the 1999 TSH-maintaining equipotent substitution 

study. A subgroup of the previous study group (Bunevičius 1999) was analyzed, removing 

subjects with possible confounding features. The resulting group consisted of women only. 

Those on TSHT4Rx for Hashimoto’s disease had lower FT4 and higher T3 values than did 

women on TSHSupRx post-thyroidectomy, as expected due to the presence or absence of the 

thyroid gland and its deiodinases. The thyroidectomy patients on T4, despite having 25% higher 

FT4 levels, had much lower T3 levels than the Hashimoto’s patients, at the bottom of the 

reference range. On T4/T3 at the same TSH levels as on T4 therapy, both groups experienced 

significant improvements in mood and cognitive functioning. The improvements were more 

pronounced in the athyreotic women, as expected given their unphysiologically high FT4/T3 

ratios and relative lack of T3. T4/T3 therapy produced less adverse effects than T4 monotherapy. 

Conclusion: T4/T3 therapy was superior to T4 monotherapy at same low-in-range or low 

TSH levels, and was especially beneficial in athyreotic patients on TSHSupRx. The T4/T3 

treatment ratio of 10:1 produced more pronounced improvements in athyreotic patients on 

TSHSupRx due to their reduced ability to convert T4 to T3.   

______________________________________________________________________________ 

Baisier 2001 (6): Open-label, clinically optimized desiccated thyroid extract (DTE) 

treatment of patients with persisting symptoms on T4 monotherapy. Three experienced 

endocrinologists who had always prescribed T4/T3 or DTE, noted that patients treated with 

TSHT4Rx had persisting symptoms of hypothyroidism and low 24-hour urine free T3 levels, 

similar to untreated hypothyroid patients (797.5pmol/24hrs, euthyroid mean 2000pmol/24hrs). 

They changed 40 patients to DTE, with gradually increasing doses. Their average T4 dose of 

100mcgs/day was replaced by an average DTE dose of 233mgs/day (148mcgs T4 + 35mcgs T3). 

The TSH was not measured, but would have been low or undetectable in most. On clinically 

optimized DTE the patients’ symptom scores improved markedly, by 70%. The 24hr. urinary 

free T3 rose to a near-normal 1990 pmol/L. 

Conclusion: TSHT4Rx can leave patients highly symptomatic and leave urine free T3 levels 

in the hypothyroid range. DTE treatment, adjusted by clinical criteria, greatly improves 

hypothyroid symptoms and improves urine free T3 levels to those of euthyroid person. The 

authors’ conclusion was that it is unethical to give patients TSHT4Rx. 

______________________________________________________________________________ 



Bunevičius 2002 (7): TSH-maintaining 1-for-5 undersubstitution study in thyroidectomized 

patients. The subjects were women who had had a subtotal thyroidectomy for Graves’ disease 

and were taking either 100 or 150mcgs of T4 to maintain low-in-range TSH levels. 50mcgs of 

their T4 dose was replaced by 10mcgs of T3: a 1-for-5 undersubstitution and therefore a 

reduction in effective dose. The resulting combination doses were either just 50mcgs of T4 and 

10mcgs of T3 or 100mcgs of T4 and 10mcgs of T3. At 2 hrs. after the AM combination dose, at 

near-peak levels, T4/T3 combination therapy produced much lower FT4 levels and only slightly 

higher T3 levels than T4 monotherapy. TSH levels were similar—low-in-range in both groups 

(~0.46mIU/l). At the 24hr trough, T3 levels would have been lower on T4/T3 than on T4. The 

T4/T3 subjects therefore had lower average FT4 levels and lower average T3 levels. Yet, even 

with this undersubstitution subjects had less symptoms of both hypothyroidism and of 

hyperthyroidism and had improved mood. Subjects preferred T4/T3 by 3:1. Cardiac parameters 

revealed less thyroid effect upon the heart with combination therapy at the same TSH, indicating 

that the heart is especially sensitive to serum T4.   

Conclusion: The inclusion of T3, even with 1-for-5 undersubstitution, was beneficial for 

most patients who had little-or-no residual thyroid tissue. In athyreotic patients, combination 

therapy produces benefits even with undersubstitution. The patients benefited despite much 

lower FT4 levels and similar FT3 levels. This suggests that T4-to-T3 conversion within tissues 

was improved with lower FT4 levels. The alleviation of both hypo- and hyperthyroid symptoms 

is consistent with the rat studies of Escobar-Morreale et al. On either T4 or T3 monotherapy 

some tissues will have excessive and others inadequate T3 effect. T4/T3 combination therapy in 

the right ratio for the patient works best to restore euthyroidism in all tissues.  

______________________________________________________________________________ 

Walsh 2003 (8): TSH-maintaining 1-for-5 undersubstitution study. The subjects were mostly 

females with autoimmune hypothyroidism. They were receiving TSHT4Rx. 50mcgs of the their 

T4 dose (avg. 136mcgs) was replaced with 10mcgs of T3: another 1-for-5 undersubstitution. The 

average dose was just 76mcgs of T4 and 10mcgs of T3. With combined treatment, the 24-hr. 

trough TSH rose from 1.3 to 3.1mIU/l, the FT4 fell from 15.6 to 11.4pmol/l. The trough FT3 

also fell from a low-in-range 3.7 to 3.5 (range: 3.0-5.5pmol/l). On average, there were no 

improvements in scales on T4/T3 and some deterioration in the general health questionnaire. On 

T4 therapy, the subjects had Zulewski scores in the hypothyroid range (3 or greater). The scores 

worsened on T4/T3, from 3.6 to 4.0. Cholesterol levels rose on combination therapy, indicating 

reduced T3 effect in the liver. Overall, subjects preferred T4 by a low ratio of 1.3-to-1. However, 

the subgroup whose TSH did not rise by more than 0.99mIU/l on T4/T3 did not differ in scales 

and had a slight preference for combination therapy.  

Conclusion: 1-for-5 undersubstitution in patients with intact thyroid glands reduced 

overall T3 effect. Patients with intact glands have both residual T3 production and thyroidal 

deiodinases to increase T4-to-T3 conversion and add T3 to the blood that flows through the 

thyroid gland. They generally fare better on T4 monotherapy than athyreotic patients. The 

increases in anxiety and nausea on T4/T3 with a similar TSH were most likely due to 

hypocortisolism or increased inflammation in some of these autoimmune patients. Many T4/T3 

studies used this inadequate 1-for-5 undersubstitution design—adding to the number of neutral 

and negative studies and vitiating meta-analyses of these studies.  

______________________________________________________________________________ 



Sawka 2003 (9): TSH-maintaining equipotent substitution study. The subjects were almost 

all women on TSHT4Rx. They had intact thyroid glands and suffered from depression. Most 

probably had Hashimoto’s thyroiditis. At baseline, the T4 group was relatively undertreated 

compared to the T4/T3 group (TSH 2.2mIU/l vs. 1.75mIU/l). Half of the subjects were given 

half of their usual T4 dose plus 12.5mcgs of T3 twice daily. The T3 dose was adjusted to 

maintain equal TSH concentrations in both groups. The mean T4 dose of 132mcgs/day was 

changed to 67mcgs of T4 and 19mcgs of T3 (an average 1-for-3.4 equipotent substitution). With 

study T4 treatment the TSH declined by 0.5mIU/l, while the T4/T3 group’s TSH rose by 

0.05mIU/l. There were improvements in both groups, but greater improvements in the T4/T3 

group, especially in cognitive functioning, role-physical, role-emotional, mental health and social 

functioning scales. The subjects were not asked which treatment they preferred. 

Comment: Equipotent 1-for-3.4 substitution produced improvements over T4 

monotherapy, even at a higher TSH. The T4 group received a higher effective T4 dose with 

the study medication, helping to explain why both groups showed improvements. The study 

demonstrated that T4/T3 therapy is more effective than T4 monotherapy at the same mid-range 

TSH level, even in patients who likely have some thyroidal tissue. As is typical in such studies, 

the authors declared “no benefit” because the improvements did not reach an arbitrary standard 

for statistical significance. In considering all such studies, one must keep in mind that TSH-

normalization with either T4 or T4/T3 is not clinically optimized treatment. Most studies indicate 

that it is undertreatment as expected due to the oversuppression of the TSH by once daily oral 

treatment. TSH-normalizing studies therefore are examining various degrees of undertreatment. 

All patients should have their T4, or better, T4/T3 doses adjusted according to clinical criteria, 

not the TSH.   

______________________________________________________________________________ 

Clyde 2003 (10): TSH-normalizing 1-for-3.3 equipotent substitution study. Patients on T4 

monotherapy, again mostly women with autoimmune thyroiditis, had an average TSH of 

2.2mIU/l and an average FT4 of just 1.25ng/dl. The FT4 reference range was not stated; but was 

probably 0.8 to 1.8ng/dl. They were relatively undertreated at baseline compared to subjects in 

other studies who had low-in-range TSH levels and high-in-range FT4 levels. Their average T3 

level at one hour after the T4/T3 dose was 135ng/dl (mid-range), indicating relative T4/T3 

undertreatment. Both groups improved in hypothyroid quality-of-life (QOL) scores. The T4 

group improved to a greater degree but had worse scores initially. Total and LDL cholesterol 

declined in T4/T3 group and increased in the T4 group. 

Comment: 1-for-3.3 substitution was equally efficacious on average at the same mid-range 

TSH level in female ATD patients. Other studies found improvements on average in such 

patients with equipotent substitutions. However, this group is least likely to predictably improve 

with T3-for-T4 substitution. They have intact glands and therefore more T3-production than 

athyreotic patients. The TSH was not low or suppressed, so it was stimulating thyroidal and 

peripheral T4-to-T3 conversion. They also had a higher likelihood of hypocortisolism as they 

were mostly female, and inflammation as they had autoimmune thyroid disease. As discussed in 

the accompanying paper, thyroid replacement therapy (TRT) can worsen hypocortisolism and/or 

inflammation, and more effective T4/T3 combination therapy may worsen them more so, or 

possibly improve them in some patients by stimulating sufficient additional cortisol secretion. 

The inclusion of hypocortisol and/or inflamed patients could therefore worsen the average 

symptom and neuropsychological scores on combination therapy. This was clearly the case with 



one female subject in this study. On T4/T3 therapy she had to drop out due to tremulousness, 

fatigue and inability to perform at work. Her TSH, FT4 and T3 were normal. She was not 

overdosed. She most likely suffered a worsening of relative hypocortisolism and/or 

inflammation.  

______________________________________________________________________________ 

Siegmund 2004 (11): TSH-reducing 1-for-1 oversubstitution study with low T3 doses to 

produce a 14:1 T4/T3 ratio. The patients were again mostly women. Most of them had 

undergone thyroid removal/ablation. 9 of the 26 subjects had a history of autoimmune thyroid 

disease. 5% of subjects’ TSH-normalizing T4 dose was substituted mcg-for-mcg with T3, a 1-

for-1 oversubstitution—almost a T3 add-on study. For instance, for a person on 150mcgs of T4, 

the study dose was 142.5mcgs of T4 and 7.5mcgs of T3. The average initial TSH of 1.72mIU/l 

declined to 0.5mIU/l in the T4/T3 group. In 8 subjects on T4/T3 the TSH became undetectable, 

compared to only 2 subjects on T4. Mood was significantly impaired in 1/3rd of the subjects 

whose TSH was completely suppressed on combination therapy, yet their FT4 and FT3 levels 

were similar to the rest. Removing these subjects from the Beck Depression Inventory (BDI) 

scales revealed greater improvement in mood in the combination group. Even including those 

subjects, the BDI and some other subjective and objective scales improved nonsignificantly on 

T4/T3. One subject with a suppressed TSH on T4/T3 developed atrial fibrillation. Interestingly, 

the authors separately evaluated the subjects with autoimmune thyroid disease (ATD) and with 

non-autoimmune thyroid diseases (NTD). They noted that persons with ATD reported more 

psychopathological symptoms and negative mood states. They performed worse in 

neuropsychological tests on either regimen. These findings can be explained by hypocortisolism 

and/or inflammation—as expected with ATD. ATD subjects also had significantly higher FT3 

levels, which is consistent with hypocortisolism as it increases T4-to-T3 conversion. Most of the 

subjects were women, and thus more prone to hypocortisolism. 6 of 26 subjects suffered from 

allergies and 3 had migraine headaches, again suggestive of relative hypocortisolism and/or 

inflammation. The authors blamed the negative symptoms on T4/T3 on “fluctuations in steady-

state FT3 serum concentrations”. However, persons without ATD reported improved mood and 

less anxiety on T4/T3. 

Conclusion: The oversubstitution of T3 for T4 produced positive results in most patients, 

and negative results in others, especially those with ATD and a suppressed TSH. ATD 

patients are more likely to suffer from hypocortisolism and inflammation. The failure to achieve 

good results with T4/T3 therapy and/or the elicitation of hypocortisol symptoms should prompt 

an investigation of the patient’s cortisol status and inflammatory conditions (e.g., autoimmune 

disease, chronic infection, etc.). Including some T3 is not a magic bullet. Some patients will not 

tolerate more T3 effect, they may not tolerate the T3 levels/effects of healthy controls. TRT must 

be individualized. 

______________________________________________________________________________ 

Escobar-Morreale 2005 (12): TSH-variable under- and oversubstitution study. This was the 

only study that included a healthy control group for comparison. The subjects were 28 women 

with primary hypothyroidism, most with ATD. They were stable on T4 monotherapy and were 

randomly assigned to receive either 100mcgs of T4 or 75mcgs of T4 and 5mcgs of T3, a 1-for-5 

undersubstitution. They were crossed over at 8 wks. Then in an 8-week T3 add-on period, all 

subjects received 87.5mcgs T4 + 7.5mcgs T3, a 1-for-1.67 oversubstitution. The average TSH 

levels were 1.95mIU/l on T4, 2.65mIU/l with undersubstitution and 1.09mIU/l with 



oversubstitution therapy. With T3 oversubstitution 10 of the 28 women had low TSH levels. 

With undersubstitution, very little change was seen in any scales or metabolic parameters despite 

the higher TSH. Oversubstitution produced significant improvements in some cognitive tasks 

and in the visual analog scale for depression. Body temperature was slightly higher and LDL 

cholesterol lower with both T4/T3 regimens. Changing from T4 to oversubstitution produced 

increased depression and anger-hostility. These subjects would have had higher FT4 levels in the 

first few weeks due to T4’s one week half-life, resulting in relative overtreatment during that 

time. All groups had lower quality-of-life scores than the healthy controls. Subjects on T4 had 

the highest average Zulewski score—in the hypothyroid range. On T4/T3 undersubstitution the 

Zulewski score decreased slightly. Only with T3 oversubstitution, with its frequent low TSH 

levels, was the Zulewski scale normalized—i.e., hypothyroid signs and symptoms were mostly 

eliminated. Interestingly, brainstem auditory evoked potential latencies were slowest in the T4 

group, faster in the undersubstitution group and faster yet in the oversubstitution group, but still 

slower than in the controls. Likewise, ankle reflex relaxation time was lowest in the 

oversubstitution group, but still not as low as in controls. Subjects preferred the T4/T3 

combinations over T4 by 9 to 1. Also, all treatment groups had worse scores on most scales and 

tests than did controls suggesting either that the T4/T3 doses were insufficient, of insufficient 

duration, and/or that many of these autoimmune patients had some degree of hypocortisolism. 

Conclusion: T3 undersubstitution produced improvements in some hypothyroid-specific 

signs, symptoms and tests over T4 monotherapy. T3 oversubstitution produced greater 

improvements. On all three regimens patients remained hypothyroid compared to controls. 

The study found that in primary hypothyroidism, T3-for-T4 oversubstitution resulting in a lower 

or low TSH produced the most T3 effect but still left patients in a hypothyroid state. Many 

patients could have benefited from higher T4/T3 doses than supplied during oversubstitution. 

However, some did not tolerate higher T4/T3 levels/effects, most likely due to hypocortisolism 

and/or inflammation. There is no substitution for individualized, clinically optimized treatment.  

______________________________________________________________________________ 

Appelhoff 2005 (13): TSH-reducing study with fixed T4/T3 ratios. The subjects were on 

TSHT4Rx for primary hypothyroidism due to ATD. They had low-in-range average TSH levels 

(~1.0mIU/l). The T4 dose was reduced and T3 added to maintain T4/T3 treatment ratios of 5:1 or 

10:1. The median treatment TSH values in the T4, 10:1 and 5:1 groups were 0.64, 0.35, and 

0.07mIU/l. Study medication was preferred to usual treatment by 29%, 41%, and 52% of the 

subjects, respectively. Despite randomization, the 10:1 and 5:1 groups had lower symptom 

scores at baseline, reducing the amount of benefit that could be seen. Objective testing revealed 

no differences except for a mean body weight change of +0.1, -0.5, and -1.7kgs, respectively. 

Those who preferred T4/T3 had lower TSH levels (0.07 to 0.35mIU/l) and lost more weight. No 

depressed subjects preferred T4, and all depressed subjects who received 5:1 treatment preferred 

it over T4. 

Conclusion: T4/T3 combination therapy was superior at a TSH-similar 10:1 ratio, and 

more so at a TSH-suppressing 5:1 ratio. Patients with lower TSH levels experienced greater 

benefits. The inclusion of some males, who are less prone to hypocortisolism, probably reduced 

the incidence of adverse effects seen with T4/T3 therapy, highlighting the benefits of the lower 

T4/T3 ratio that produced low TSH levels.  

______________________________________________________________________________ 



Rodriguez 2005 (14): TSH-raising 1-for-5 undersubstitution study. The subjects were on 

TSHT4Rx for primary hypothyroidism. The majority were female with ATD and intact thyroid 

glands. 50mcgs of each subject’s T4 dose was replaced with 10mcgs of T3—a 1-for-5 

undersubstitution and effective reduction in dose. T3 levels were higher in the substitution group 

because the blood was drawn after the morning dose. The avg. baseline TSH was 1.9mIU/l. The 

TSH levels increased in both groups—to 2.7mIU/l in the T4 group and 5.6mIU/l in the T4/T3 

group. Most typical hypothyroid symptoms worsened with T3 undersubstitution yet these 

subjects lost 2.3kgs. Despite undersubstitution, subjects preferred T4/T3 therapy by 12 to 7. 

Conclusion: The inclusion of T3 produced subjective benefits and weight loss even with 

undersubstitution that produced a high TSH and increased some hypothyroid symptoms. 

One can speculate that patients preferred combination therapy due to weight loss (not a trivial 

matter) or due to subtle mental/physical differences that could not be captured by the scales. 

Many of the combination studies found a tendency to weight loss with T3/T4 therapy, which 

shows that the inclusion of T3 improves energy production and/or utilization. This study 

indicates that the inclusion of some T3 is beneficial for most persons, even with relative 

undertreatment. 

______________________________________________________________________________ 

Saravanan 2005 (15): TSH-raising 1-for-5 undersubstitution/undertreatment study. A large 

study (n=697) of patients with primary hypothyroidism on TSHT4Rx with a median TSH of 

0.98mIU/l and average FT4 in the upper third of the reference range. They were on relatively 

higher T4 doses and had lower TSH levels than most patients. They were better treated than 

most. They were randomized to have 50mcgs of their T4 dose replaced by 10mcgs of T3; 

another 1-for-5 undersubstitution study with an effective reduction in dose. There was no 

crossover. The median TSH fell slightly to 0.75mIU/l in the T4 group but rose to 2.19mIU/l in 

the T4/T3 group, yet there were improvements in both groups in most symptom scales. The 

average FT4 levels were much lower in the T4/T3 group (1.15 vs 1.57ng/dl) and FT3 levels 

unchanged (low-in-range) at the 24hr. trough. The T4/T3 group had greater improvements in 

anxiety and other psychiatric measures at 3 months, especially those subjects with the highest 

trough FT3 levels, but the differences disappeared by 12 months.  

Conclusion: Even with undersubstitution and higher TSH levels, T4/T3 combination 

therapy produced similar results to T4 monotherapy. Even though the TSH doubled in the 

T4/T3 group, there were no differences between the groups at 12 mos. This result, along with 

other studies, indicates that T4/T3 therapy produces more thyroid effect at any given normal 

TSH level, and even at somewhat higher TSH levels. The transient improvements in the T4/T3 

group at 3 months were probably due to the higher FT4 levels in the first month or so after 

changing from T4 to T4/T3, due to T4’s long half-life. These improvements were lost after FT4 

levels fell to a lower steady state.  

______________________________________________________________________________ 

Regalbuto 2006 (16): Dose Adjusted to the same low TSH level with a fixed 3.5:1 T4/T3 

ratio.  This was a crossover study involving patients, predominantly women, on TSHSupT4Rx 

after thyroidectomy for thyroid cancer. There were no controls for comparison. The doses in both 

arms were adjusted to keep the TSH around 0.2mIU/l. Combination therapy consisted of once-

daily dosing with 3.5:1 T4/T3 tablets. The average T4 dose was 129mcgs/day, and T4/T3 dose 

was 97/28mcgs. T4/T3 therapy produced AM pre-dose trough FT4 levels that were slightly low, 

and FT3 levels that were low-in-range. No significant differences were seen in the subjects 



during the two different regimens. Nearly half of subjects in both arms had intermediate 

Zulewski scores, i.e., had 3 to 5 significant hypothyroid signs or symptoms. No thyrotoxic 

symptoms were noted when T3 levels were superphysiological after the daily dose. Combination 

therapy produced small improvements in some measures of cognitive function. Equal numbers of 

subjects preferred T4 and T4/T3. Those who preferred T4 said that they felt slightly nervous on 

combined treatment, while those who preferred T3/T4 said that they felt more energetic and 

better overall. 

Conclusion: T4/T3 therapy at a low 3.5:1 ratio was equivalent to T4 monotherapy at the 

same slightly low TSH levels in thyroidectomized cancer patients. T4/T3 produced no 

deleterious effects upon symptoms, heart rate, or blood pressure; or on cardiovascular, 

neurological or neuropsychological parameters. While no improvements were seen, this study 

demonstrated the safety and efficacy of T4/T3 therapy at a low ratio similar to DTE’s 4:1 ratio. It 

also demonstrated that a low TSH on replacement therapy does not imply thyrotoxicosis. These 

were not symptomatic hypothyroid patients, and did not have autoimmune thyroid disease. They 

were asymptomatic and needed thyroidectomy for cancer. Therefore, they were more likely than 

symptomatic hypothyroid patients to have optimal TSH secretion, T4 to T3 conversion, and T3 

sensitivity. Without ATD, they were less likely to have hypocortisolism. The low average FT4 

and low-in-range FT3 levels at the 24hr trough 3.5:1 T4/T3 therapy were lower than what I 

typically see in persons on clinically optimized DTE therapy. Nearly half in both groups had 

intermediate Zulewski scores, so both groups were probably undertreated despite the low TSH. 

The optimal dose for any patient can only be determined by careful clinical evaluation including 

trials of higher or lower doses.   

______________________________________________________________________________ 

Slawik 2007 (17): 1-for-1 oversubstitution study in central hypothyroidism. The patients 

were receiving T4-normalizing T4 therapy (1.1mcg/kg/d) that produced a mean 2hr. post-dose 

TSH that was normal (0.35mIU/l). This reflects clinicians’ fear of a low TSH, even when they 

know that the patient has inadequate TSH production. A 70kg person received just 77mcgs of 

T4. These “empirically-treated” patients had below-mid-range FT4 and low-in-range FT3 

levels—lower levels than most patients on TSHT4Rx for primary hypothyroidism. The subjects 

were given either a 45% higher T4 dose (1.6mcg/kg/d), or a 31% higher T4 dose (1.44mcg/kg/d) 

plus a T3 dose of 0.16mcg/kg/d. They were later crossed over. For a 70kg person the higher T4 

dose was 112mcgs, and T4/T3 dose was 101mcgs of T4 and 11mcgs of T3—a 1:1 

oversubstitution study. The high-dose T4 therapy and T4/T3 therapy both produced slightly high 

2hr. peak FT4 levels. The T4/T3 therapy also produced high 2hr. peak FT3 levels, 50% higher 

than the upper limit of the reference range. In both groups the TSH was suppressed to 

<0.05mIU/l, as expected in the treatment of central hypothyroidism. Both the higher T4 and 

T4/T3 doses markedly reduced hypothyroid signs, symptoms and metabolic parameters, but 

T4/T3 combination therapy produced greater improvements. T4/T3 therapy lowered cholesterol 

and CPK levels, and improved muscle function and working memory to a greater degree than the 

higher T4 dose. Only T4/T3 therapy normalized the ankle reflex time. The average Zulewski 

score declined from 3.5 to 2.8 with the higher T4, dose, and to 2.6 on T4/T3. Only on T4/T3 

were there no subjects with a Zulewski score >5. There were no signs or symptoms of excessive 

dosing on T4/T3 therapy. In fact, less adverse effects were reported in the T4/T3 group, despite 

their having high peak FT4 and FT3 levels.  



Conclusion: In central hypothyroidism T4/T3 therapy at a higher effective dose was 

superior to a comparably higher T4 dose. The standard FT4-normalizing (often TSH-

normalizing) therapy for central hypothyroidism was again shown to be inadequate. The TSH-T4 

Paradigm is the cause of this common undertreatment in central hypothyroidism. These patients 

were helped by a higher T4 dose but were helped more by 10:1 T4/T3 combination therapy that 

produced slightly high FT4 and FT3 peak levels. The high FT3 peaks did not produce any 

negative symptoms or evidence of thyrotoxicosis, yet the authors feared that they signified 

thyrotoxicosis and so recommended against T4/T3 therapy. They dismissed the greater 

improvements on T4/T3 therapy and endorsed the higher T4 dose. Their conclusions were 

products of the TSH-T4 Paradigm, not of the evidence.  

______________________________________________________________________________ 

Nygaard 2009 (18): TSH-adjusted 1-for-2.5 oversubstitution study. This was a crossover 

study of women with Hashimoto’s thyroiditis who were receiving TSHT4Rx. They had low-

normal TSH levels (avg. 1.1mIU/l). 50mcgs of their T4 dose was replaced by 20mcgs of T3, a 1-

for-2.5 oversubstitution. The T4 dose was lowered to keep the TSH in both groups low in range 

(average 0.8mIU/l). The final average T4/T3 ratio was 4:1, identical to DTE. Significant 

improvements were seen in the T4/T3 group in 7 of 11 measures of quality of life, anxiety and 

depression. They had an average weight loss of 3.3 lbs. compared to none on T4. Subjects 

preferred combination therapy by 3 to 1. There were no differences in adverse effects between 

the treatment arms. 

Conclusion: The inclusion of a larger 20mcg T3 dose in T4/T3 combination therapy 

produced marked benefits at the same low-in-range TSH levels in ATD patients. I believe 

that more benefit was seen with combination therapy than in most TSH-normalizing studies 

because the T3 dose was higher (20mcgs) and the overall T4/T3 ratio lower (4:1). In these ATD 

patients, the higher amount of T3 may have succeeded in stimulating sufficient additional 

cortisol secretion to both correct hypocortisolism and reduce inflammation. The T4 dose was 

adjusted to keep the TSH low-normal, guaranteeing moderate T4/T3 levels and T3 effects. The 

average daily dose was similar to 2grs (120mgs) of DTE.  

______________________________________________________________________________ 

Valizadeh 2009 (19): TSH-maintaining 1-for-4 equal substitution study. The patients were 

mostly females with Hashimoto’s thyroiditis. All were receiving TSHT4Rx (avg. TSH 

2.3mIU/l). They were randomized to receive the same T4 dose or have 50mcgs of their T4 dose 

replaced with 6.25mcgs T3 twice daily (12.5mcgs)—a 1-for-4, nearly equal substitution. The T4 

dose was adjusted as needed to maintain a normal TSH. There were no changes in any physical 

parameters at 4 months and no increase in adverse effects. In the T4/T3 group 3 of 4 GHQ-28 

scores improved, whereas in the T4 group 2 of 4 scores worsened. The only statistically 

significant change was a reduction in anxiety/insomnia in the T4/T3 group. Subjects were not 

asked whether they preferred the study regimen or not. 

Conclusion: T4/T3 therapy was superior as shown by improvements in the general health 

questionnaire. Only mild changes were noted, but they favored T4/T3. The improvements were 

dismissed by the authors as insignificant, but were most likely appreciated by the patients, and 

that is what matters in clinical medicine. Again, the authors conclude that T4 should remain the 

treatment of choice despite the improvements seen with T4/T3 therapy.  

______________________________________________________________________________ 



Hoang 2013 (20): TSH-adjusted DTE study. This was the only randomized, double-blinded 

crossover study using DTE (Armour Thyroid®). The subjects were mostly female and were on 

TSHT4Rx for primary hypothyroidism. The average DTE dose was low, only 1.33grs (80mgs)—

equivalent to 50mcgs T4 and 12mcgs T3. This was much lower than the average dose in 

Nygaard’s positive study (77mcgs T4 + 20mcgs T3). The average TSH on DTE was also higher 

than in Nygaard: 1.67mIU/l vs. 0.8mIU/l. With T4 therapy, the RT3 level was high-in-range; 

with DTE it was reduced to mid-range. On DTE subjects lost an average of 3 lbs. Subjects 

preferred DTE by a ratio of 2.5 to 1. There were non-significant trends towards improved quality 

of life and better neuropsychological test scores in the DTE group, especially among those who 

preferred DTE. There were no adverse effects with either T4 or DTE.  

Conclusion: At a slightly higher mid-range TSH level, DTE was superior to T4 

monotherapy and produced no negative effects. This result is consistent with the other T4/T3 

studies. DTE’s 4:1 ratio was sufficient to lower the RT3 to mid-range. The lower RT3 along with 

the higher average FT3 produced greater T3 effect at a similar TSH level.  

______________________________________________________________________________ 

Pepper 2014 (21): Comparison of clinically adjusted T4 and DTE treatment. This was an 

open label, clinical study. In the authors’ practice, 1/3rd of a large group of patients with primary 

hypothyroidism had persisting symptoms of hypothyroidism on T4 therapy including fatigue, 

cold intolerance, constipation, myalgia, and unexplained weight gain. Their symptoms persisted 

despite clinical T4 dose adjustment that produced low TSH levels in many. They switched 

patients to DTE and again adjusted the dose to best eliminate hypothyroid symptoms, without 

regard for the TSH. The resultant average DTE dose was 92.3±28.6mgs (1.5±0.5grs), higher than 

Hoang’s TSH-normalizing 80mg dose. The resultant average TSH was unchanged at 1.3mIU/l. 

However, around 50% of patients had low TSH levels on both therapies. Many patients who 

were still symptomatic on levothyroxine doses that produced low TSH levels obtained 

improvements on DTE doses that produced normal TSH levels. DTE therapy was rated as 

superior by 78% of patients. There were no significant adverse effects in either group. There 

were no correlations between satisfaction ratings and TSH levels or weight loss. 

Conclusion: Clinically adjusted DTE is superior to clinically adjusted T4 monotherapy. 

Patients preferred DTE by a ratio of 4 to 1. This T4/T3 combination was superior at a similar 

average TSH level, often at a higher TSH level. A large percentage of patients had very low TSH 

levels (<0.01mIU/l) on clinically adjusted T4 and DTE, while some had high TSH levels. This 

emphasizes the uselessness of TSH levels for adjusting TRT. No untoward events occurred in the 

30 patients who were over age 65, contradicting the unsubstantiated Beer’s Criteria warning 

against DTE in seniors (22).  

______________________________________________________________________________ 

Kaminski 2016 (23): Fixed-dose T4/T3 substitution in patients on different starting T4 

doses, resulting in a 50-50 mixture of undersubstitution and equal substitution. The subjects 

were mostly women with primary hypothyroidism. They were taking 125 or 150mcgs of T4. 

Their average TSH levels were low in the reference range. They were switched to 75mcgs of T4 

and 15mcgs of T3 for 8 weeks. Given their different initial T4 doses, the result was a 50-50 

mixture of 1-for-5 undersubstitution and 1-for-3.5 equal substitution—and therefore an overall 

reduction in overall dose for the group. The average TSH level was higher on T4/T3. On study 

T4 treatment, FT4 levels were higher and TSH levels lower, suggesting improved compliance or 

absorption. Both groups had improved symptom scores during the study, with non-significant 



trends favoring T4/T3 for physical complaints and mood and emotion complaints. On T4/T3 FT4 

levels were lower and trough FT3 levels unchanged. No adverse effects were reported. Subject 

preference was not assessed. There was no separate analysis of the subjects according to their 

different T4 doses prior to being switched to the fixed T4/T3 dose. 

Conclusion: A mixture of 1-for-3.5 equal substitution and 1-for-5 undersubstitution showed 

some improvements in symptoms on T4/T3. The T4 arms also showed improvements due to 

higher effective dosing during the study. 

______________________________________________________________________________ 

Tariq 2018 (24): Observational, retrospective study of TSH-normalizing, open label 

replacement of TSHT4Rx with DTE and 15:1 T4/T3 in patients with persisting 

hypothyroid symptoms. Almost all subjects were women with primary hypothyroidism. The 

average DTE dose was only 30mgs (19mcgs T4 and 4.5mcgs T3), and average T4/T3 dose 

75/5mcgs. Most of these subjects had residual thyroid function. The average TSH levels were 

normal and unchanged on DTE or T4/T3. Subjects reported feeling much better on both T4/T3 

regimens and had good SF-20 scores. No scores were obtained prior to the change to T4/T3. No 

adverse effects were seen.  

Conclusion: Substantial subjective benefits were obtained with TSH-normalizing DTE or 

T4/T3 treatment for patients with persisting hypothyroid symptoms on TSHT4Rx. Patients 

strongly preferred DTE and T4/T3 to T4.  They preferred DTE at a slightly higher rate than 

T4/T3, despite the much lower T4/T3 dose with DTE. No adverse effects were seen. This 

suggests that DTE may contain T2 or other molecules that have some beneficial effects. 

______________________________________________________________________________ 

Heald 2021 (25): Clinically adjusted open label replacement of TSHT4Rx with DTE in 

patients with persisting hypothyroid symptoms. Almost all patients were women with ATD.  

The DTE dose ranged from 60 to 180mgs (avg. 123.5mgs), a higher dose than in Hoang, Tariq, 

and Shakir. The TSH on DTE ranged from <0.01 to 8.5mIU/L, therefore the DTE dose must 

have been adjusted clinically (though not stated by the authors). DTE produced large 

improvements in scores over the TSHT4Rx baseline. Those receiving >120mgs DTE had greater 

improvements in ThyPRO scores. Two patients experienced an increase in pre-existing 

palpitations. 

Conclusion: Marked, often dramatic improvements in patient-reported well-being and in 

symptom scales with DTE adjusted by clinical criteria compared to TSHT4Rx. A few 

patients did experience an increase in palpitations that resolved with return to TSHT4Rx. Some 

persons cannot tolerate thyroid optimization therapy with T4 or T4/T3 due to hypocortisolism, 

inflammation, or cardiac problems. 

______________________________________________________________________________ 

Shakir 2021 (26): TSH-normalizing controlled double blind study comparing T4 with DTE 

and 10:1 T4/T3. Subjects were given low average doses: 115mcgs of T4, 77mgs of DTE, and 

84mcgs of T4 with 9mcgs of T3. There was no clinical dose adjustment. Subjects were not 

selected by failure of TSHT4Rx, so were probably doing better on TSHT4Rx than in studies of 

dissatisfied patients. There were no differences in scales on DTE or T4/T3, except in the 1/3rd of 

subjects with the most symptoms at baseline. They improved significantly with DTE and T4/T3. 

More subjects favored DTE (45%) vs. T4/T3 (32%) and T4 (23%).    



Conclusion: Both DTE and 10:1 T4/T3 were safe and were more effective for patients who 

had more hypothyroid symptoms on T4 monotherapy. Patients preferred DTE and T4/T3 

overall. A hypothesis regarding the TSH-normalizing studies is that the high T3 peak levels after 

taking DTE and T4/T3 oversuppress the TSH @24hrs more than do the T4 peaks on T4 

monotherapy, leading to relative underdosing with DTE and T4/T3. This would tend to limit the 

improvements on T4/T3 combinations to those persons with poor T4-to-T3 conversion.  
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