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Hypothyroidism, a condition in which the body does not produce adequate thyroid hormones, affects up to 5%
of the general population with some estimating that a further 5% of cases go undiagnosed. Primary
hypothyroidism, the failure of the thyroid to produce adequate thyroid hormone, accounts for more than 99% of
all thyroid cases, with other pathogeneses such as underproduction of thyroid stimulating hormone (TSH) from
the pituitary or deficiency of thyrotropin releasing hormone and other causes accounting for just a small
number of cases.1 Though iodine deficiency is the most common cause of primary hypothyroidism globally, in
the United States autoimmune thyroid diseases such as Hashimoto thyroiditis is the most common cause.2

Standard of treatment for hypothyroidism is supplementation with levothyroxine sodium, though, liothyronine
sodium and desiccated thyroid extract (DTE) products are also used for the management of hypothyroidism.
One prospective, randomized, double-blind, crossover study of 75 patients compared three treatment groups:
DTE, levothyroxine sodium, and a levothyroxine sodium/liothyronine sodium combination group. The patients
spent 12 weeks in each arm of treatment and completed various tests such as questionnaires and weight
measurements. The study found no statistically significant difference for preference of any of these treatments
over another. Though the level of statistical significance was not reached, patients with Hashimoto
hypothyroidism preferred DTE or combination levothyroxine sodium and liothyronine sodium over levothyroxine
sodium treatment alone.3 One review of 125 patients who switched from levothyroxine sodium treatment alone
to DTE (specifically, Armour Thyroid in the case of this study) found patients complained less of weight gain
and fatigue when in a euthyroid state on DTE as compared to levothyroxine sodium. However, this review also
noted that patients in the Armour Thyroid group were more likely to report adverse effects such as palpitations
as compared to those on levothyroxine sodium alone.4 Another randomized, double-blind crossover study had
patients take either DTE or levothyroxine sodium for 16 weeks, then switch to the other group for the same
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duration. Overall, DTE didn’t result in a significant improvement of quality of life, however, the study did find
that 48.6% of patients noted they preferred DTE as compared to only 18.6% who preferred levothyroxine
sodium alone, and 32.9% who had no preference. Of the subset of patients that preferred DTE, it was found
that those patients noted a small amount (an average of 4lbs) of weight loss on DTE vs other treatments.5

A Comparison of Concentrations

Though evidence does not suggest that DTE or combination levothyroxine/liothyronine products are superior
for all patients, the evidence does suggest that some patients may find additional benefit or express a
preference for such treatments, while others may prefer synthetic thyroid replacement alone, perhaps due to
potentially increased adverse events that could be associated with DTE products.6 Given these differences in
preference, patients may switch back and forth between thyroid therapies trying to find the treatment that
works best for them. Unfortunately, thyroid dose conversion is not an exact science. One review of survey
results from a survey designed by the American Thyroid Association, the Endocrine Society, and the American
Association of Endocrinologists found some providers had difficulty in dose adjustment with thyroid extract
products and it was hypothesized that some adverse effects could be related to dosing issues associated with
the use of DTE.7

One of the challenges of switching between these therapies is aiming for a similar initial dose. One
randomized, double-blind, crossover study designed to investigate the effectiveness of DTE as compared with
levothyroxine sodium also worked to develop a recommended levothyroxine sodium to DTE conversion chart
based on their results. They found:

Dose (Note: levothyroxine doses are noted in mcg and DTE doses are noted in mg

Levothyroxine 88 100 112 125 137 150 175 200 250
Sodium (mcg)

DTE (mg) 60 68 76 85 93 102 119 136 170

DTE = desiccated thyroid extract
Approximate conversion is 1.47mcg levothyroxine to 1mg DTE
Table adopted from Table 7 from Hoang T et al.8

A second study; a randomized, double-blind, crossover study designed to compare effectiveness of
levothyroxine sodium, DTE, and levothyroxine/liothyronine combinations, used the below dosing conversions
when switching patients between treatments.

Dose (Note: levothyroxine and liothyronine doses are noted in mcg and DTE doses are noted in mg
Levothyroxine Sodium 88 100 112 125 137 150 175 200 250
(mcg)

Levothyroxine 63/7.5 | 75/7.5 | 82/7.5 | 88/10 | 100/10 | 112/10 | 125/12 | 150/15 | 175/20
Sodium/Liothyronine

(mcg)

DTE (mg) 60 67.5 75 82.5 20 105 120 135 165

DTE = desiccated thyroid extract
Table adopted from Table 2 from Shakir M et al.9

Though these tables offer similar conversion rates, even between studies some variability does exist, further
highlighting the challenges of switching between dosage forms. Furthermore, we cannot apply exact
conversion math calculating the amount of mcg per grain of levothyroxine and liothyronine in thyroid products
and assuming that would be the equivalent dose of the combination product from a therapeutic perspective.
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One grain of thyroid (which can vary between 60mg to 65mg depending on the commercially available product
and is typically approximately 65mg for bulk DTE) contains 38mcg of levothyroxine and 9mcg of liothyronine
per the USP monograph for Thyroid Tablets.10 Though the above tables are not exact matches for each other,
in both cases it is clear that a higher dose of synthetic levothyroxine sodium or combination levothyroxine and
liothyronine sodium is needed to match the therapeutic effect of similar doses from DTE. Further complicating
the dosing comparison is that liothyronine sodium and levothyroxine sodium are not directly substitutable for
each other. Though an exact dose conversion can be difficult to find, some studies suggest liothyronine sodium
has a potency approximately 3-5x that of levothyroxine sodium, so when modifying ratios between these two
thyroid hormones, this difference in potency must be considered to avoid supratherapeutic thyroid hormone
levels and subsequent adverse effects.11,12 It is also important to note that liothyronine sodium has a more
rapid onset of action than levothyroxine sodium, which can impact adverse event profile and impact dosing
conversion as well given that switching from once daily levothyroxine to a combination once daily
levothyroxine/liothyronine product, even if the dose conversion is correct for the patient, could result in adverse
effects due to this different pharmacokinetic profile.13

Assisting Patients through Dose Conversions

Dose conversion between various types of thyroid products is challenging. For patients who will be switching
from synthetic thyroid products to DTE or the reverse, consider citing resources such as those listed in the
tables above to assist with dose conversion rather than simply converting directly based on the listed mcg per
grain of the DTE product. The American Thyroid Association recommends monitoring serum levothyroxine and
liothyronine 2-6 weeks after initiation of therapy, so note that patients may need more frequent monitoring after
conversions between DTE and synthetic thyroid products until they are euthyroid.14

References:

1. Chiovato L, Magri F, Carlé A. Hypothyroidism in Context: Where We've Been and Where We're Going.
Adv Ther. 2019;36(Suppl 2):47-58. doi:10.1007/s12325-019-01080-8

2. Patil N, Rehman A, Jialal I. Hypothyroidism. StatPears. 2023. Hypothyroidism - StatPearls - NCBI
Bookshelf (nih.gov). Updated August 8th 2023, Accessed March 29th, 2024.

3. Hoang TD, Brooks DI, Bianco A, et al. Desiccated Thyroid Extract Versus Synthetic LT4/T3
Combination Versus LT4 Monotherapy in the Treatment of Primary Hypothyroidism With Special
Attention to the Thr92AlaD2 Polymorphism. With Special Attention to the Gene Polymorphism. J
Endocr Soc. 2021;5(Suppl 1):A827-A828. Published 2021 May 3. doi:10.1210/jendso/bvab048.1687

4. Shah M, Proumen R, Sunkara A, Acharya R, Patel A. A tale of two therapies — a comparison of armour
thyroid and levothyroxine. Journal of the Endocrine Society. 2021; (5(1): A823—A824,
https://doi.org/10.1210/jendso/bvab048.1678

5. Hoang TD, Olsen CH, Mai VQ, Clyde PW, Shakir MK. Desiccated thyroid extract compared with
levothyroxine in the treatment of hypothyroidism: a randomized, double-blind, crossover study. J Clin
Endocrinol Metab. 2013;98(5):1982-1990. doi:10.1210/jc.2012-4107

6. Toloza FJK, Espinoza Suarez NR, El Kawkgi O, et al. Patient Experiences and Perceptions Associated
with the Use of Desiccated Thyroid Extract. Medicina (Kaunas). 2020;56(4):161. Published 2020 Apr 3.
doi:10.3390/medicina56040161

7. Shrestha RT, Malabanan A, Haugen BR, Levy EG, Hennessey JV. ADVERSE EVENT REPORTING IN
PATIENTS TREATED WITH THYROID HORMONE EXTRACT. Endocr Pract. 2017;23(5):566-575.
doi:10.4158/EP161584.0R

8. Hoang T, Olsen C, Mai V, Clyde P, Shakir M. Dessicated thyroid extract compared with levothyroxine in
the treatment of hypothyroidism: a randomized double-blind, crossover study. J Clin Endocrinol Metab.
2012; 98: 1982-1990



10.

11.

12.

13.

14.

FACTS

Shakir MKM, Brooks DI, McAninch EA, et al. Comparative Effectiveness of Levothyroxine, Desiccated
Thyroid Extract, and Levothyroxine+Liothyronine in Hypothyroidism. J Clin Endocrinol Metab.
2021;106(11):e4400-e4413. doi:10.1210/clinem/dgab478

Thyroid Tablets. USP43-NF38. Pharmacopeial Forum Vol No 40(5). Current DocID: GUID-286B4BB6-
CF94-4650-B937-FDF8C74D5568_2 en-US. DOI: https://doi.org/10.31003/USPNF_M83430_02_01
Celi FS, Zemskova M, Linderman JD, Babar NI, Skarulis MC, Csako G, Wesley R, Costello R, Penzak
SR, Pucino F. The pharmacodynamic equivalence of levothyroxine and liothyronine: a randomized,
double blind, cross-over study in thyroidectomized patients. Clin Endocrinol (Oxf). 2010 May;72(5):709-
15. doi: 10.1111/.1365-2265.2009.03700.x. PMID: 20447070; PMCID: PMC2888764.

Leese, G.P. Nice guideline on thyroid disease: where does it take us with liothyronine?. Thyroid Res
13, 7 (2020). https://doi.org/10.1186/s13044-020-00081-y

Idrees T, Palmer S, Maciel RMB, Bianco AC. Liothyronine and Desiccated Thyroid Extract in the
Treatment of Hypothyroidism. Thyroid. 2020;30(10):1399-1413. doi:10.1089/thy.2020.0153

Ross D, Burch H, Cooper D et al. 2016 American Thyroid Association guidelines for diagnosis and
management of hyperthyroidism and other causes of thyrotoxicosis. Thyroid. 2016; 26(10):
https://doi.org/10.1089/thy.2016.022

For further information or questions, please feel free to reach out to us by

heading to www.fagronacademy.us!
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