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Editorial

About 4.6% of the U.S. population ages 12 and older and 3.05% of
European population has hypothyroidism [1,2]. Thyroid produces
thyroxine (T4) and triiodothyronine (T3) but T3 is more active at the
cellular level because of its higher affinity for the nuclear thyroid
hormone receptors. In humans, approximately 80% of the T3 produced
daily derives from monodeiodination of T4 in extrathyroidal tissues
[3]. Current guidelines consistently recommend Levothyroxine (LT4)
monotherapy as treatment of choice for hypothyroidism management
[4,5]. The goal of therapy is to restore physical and psychological
wellbeing and normalize serum TSH. Although LT4 monotherapy is
effective, up to 5-10% of hypothyroid patients with normal TSH on
LT4 does not feel entirely well and reports persistent symptoms [5].
Given the high prevalence of patients who are not satisfied with LT4
monotherapy, a review of the literature evaluating efficacy and safety of
combination levothyroxine and levotriiodothyronine therapy (LT4/
LT3) is worthwhile.

Several studies have compared combination LT4/LT3 therapy and
LT4 monotherapy prospectively in patients with primary
hypothyroidism but results have been inconsistent. Bunevicius et al. [6]
studied 33 patients with primary hypothyroidism for two 5-wk periods
in a randomized and blinded crossover study. During one period, the
patient received LT4 at usual dose and during the other, 12.5 ug of LT3
was added and LT4 dose was reduced by 50 ug. Patients performed
significantly better on tests for cognitive performance and assessment
of mood and physical status after treatment with combination LT4/
LT3. At the end of study 20 patients preferred combination LT4/LT3,
11 had no preference, and 2 preferred LT4 alone (P=0.001).

Finding of this study was not consistently replicated in future
studies. Many studies compared combination LT4/T3 therapy to LT4
monotherapy; however, only a few studies showed beneficial effects of
combination LT4/LT3 therapy and rest were neutral, finding no
consistent advantage for monotherapy or combination treatment. In
some of these studies patients preferred combination LT4/LT3 even
though no or minimal statistically significant differences were
observed in primary outcomes [6-19].

Although, there is insufficient evidence that combination LT4/LT3
therapy is superior to LT4 monotherapy, it's important to note that
none of the study found that LT4 monotherapy compared to
combination LT4/LT3 therapy produced significant improvements in
quality of life, mood and/or cognition. Current guidelines recommend
against the routine use of LT4/LT3 combination treatment, and the use
of desiccated thyroid extract mainly due to concerns regarding long
term safety of LT3 therapy, and unavailability of LT3 formulations that

mimic natural physiology. American Association of Clinical
Endocrinologists/American Thyroid Association clinical practice
guidelines, 2012 (AACE/ATA) does not support using LT4/LT3
combination therapy and based on unanimous expert opinion,
recommends against use of desiccated thyroid hormone for the
treatment of hypothyroidism. European Thyroid Association
guidelines, 2012 (ETA) on the other hand recommends that LT4/LT3
combination therapy may be considered as an experimental approach
in compliant LT4-treated hypothyroid patients who have persistent
complaints despite normal serum TSH values, provided they have
received adequate chronic disease support and associated autoimmune
diseases have been ruled out [4,5]. Both guidelines strongly
recommend that LT4 remains the therapy of choice in hypothyroidism.

There have been concerns regarding safety of long term LT3 use
mainly due to lack of data. Leese et al. [20] reported a 17yrs large
observation population based study of all patients prescribed thyroid
hormone replacement in Tayside Scotland from 1997 to 2014. LT3 was
prescribed to 400 patient compared to 33,955 patients who were
treated with LT4 monotherapy. Patient using long term LT3 did not
show any additional risk of atrial fibrillation, cardiovascular disease or
fractures or receive increased prescriptions for bisphosphonates or
statins. There was an increased incident use of antipsychotic
medication during follow-up. Even though more studies are needed to
validate these findings, this study provides much needed data and
suggests that long-term LT3 treatment in patients with hypothyroidism
may be safe.

Taken together, its important to acknowledge that a significant
proportion of hypothyroid patients on LT4 monotherapy have
persistent symptoms, even when TSH is within normal reference
range, that they attribute to hypothyroidism. These patients should be
thoroughly evaluated for other etiologies; such as endocrine and
autoimmune disorders and nutritional deficiencies. In our view, if
detailed evaluation for alternate causes is unremarkable, a trial of
combination LT4/LT3 may be considered given recent data suggesting
that long term LT3 therapy may be safe but these trials should be
limited to endocrinologist. Treating endocrinologist should have a
detailed discussion with patient regarding limited data on long term
safety of LT3 therapy and insufficient evidence of superiority of
combination LT4/LT3. Further studies are needed to evaluate safety
and efficacy of long term LT3 therapy and identify individual
characteristics of patients, such as deiodinase type 2 gene expressions,
which may help delivering personalized medical care to hypothyroid
patients.

Endocrinol Metab Syndr, an open access journal
ISSN:2161-1017

Volume 7 « Issue 5 « 1000e127



Citation:

Kant R, Verma V (2018) Combination Levothyroxine and Levotriiodothyronine Therapy for Hypothyroidism Treatment-Is it Worth the

Risks?. Endocrinol Metab Syndr 7: e127. do0i:10.4172/2161-1017.1000e127

Page 2 of 2

References

1.

10.

11.

Hollowell JG, Staehling NW, Flanders WD, Hannon WH, Gunter EW, et
al. (2002) Serum TSH, T4, and thyroid antibodies in the United States
population (1988 to 1994): National Health and Nutrition xamination
Survey (NHANES III). J Clin Endocrinol Metab 87: 489-499.

Garmendia Madariaga A, Santos Palacios S, Guillén-Grima E, Galofré JC
(2014) The incidence and prevalence of thyroid dysfunction in Europe: a
meta-analysis. ] Clin Endocrinol Metab 99: 922-931.

Marsili A, Zavacki AM, Harney JW, Larsen PR (2011) Physiological role
and regulation of iodothyronine deiodinases: a 2011 update. ] Endocrinol
Invest 34: 395-407.

Garber JR, Cobin RH, Gharib H, Hennessey JV, Klein I, et al. (2012)
Clinical practice guidelines for hypothyroidism in adults: cosponsored by
the American Association of Clinical Endocrinologists and the American
Thyroid Association. Endocr Pract 18: 988-1028.

Wiersinga WM, Duntas L, Fadeyev VC, Nygaard BD, Vanderpump MP]
(2012) 2012 ETA guidelines: the use of L-T4 + L-T3 in the treatment of
hypothyroidism. Eur Thyroid J 1: 55-71.

Bunevicius R, Kazanavicius G, Zalinkevicius R, Prange AJ Jr (1999)
Effects of thyroxine as compared with thyroxine plus triiodothyronine in
patients with hypothyroidism. N Engl ] Med 340: 424-429.

Clyde PW, Harari AE, Getka EJ, Shakir KM (2003) Combined
levothyroxine plus liothyronine compared with levothyroxine alone in
primary hypothyroidism: a randomized controlled trial. JAMA 290:
2952-2958.

Smith RN, Taylor SA, Massey JC (1970) Controlled clinical trial of
combined triiodothyronine and thyroxine in the treatment of
hypothyroidism. Br Med J 4: 145-148.

Bunevicius R, Prange AJ (2000) Mental improvement after replacement
therapy with thyroxine plus triiodothyronine: relationship to cause of
hypothyroidism. Int ] Neuropsychopharmacol 3: 167-174.

Sawka AM, Gerstein HC, Marriott MJ, MacQueen GM, Joffe RT (2003)
Does a combination regimen of thyroxine (T4) and 3,5,3-
trilodothyronine improve depressive symptoms better than T4 alone in
patients with hypothyroidism? Results of a double-blind, randomized,
controlled trial. J Clin Endocrinol Metab 88: 4551-4555.

Walsh JP, Shiels L, Lim EM, Bhagat CI, Ward LC, et al. (2003) Combined
thyroxine/liothyronine treatment does not improve well-being, quality of

12.

13.

14.

15.

16.

17.

18.

19.

20.

life, or cognitive function compared to thyroxine alone: a randomized
controlled trial in patients with primary hypothyroidism. J Clin
Endocrinol Metab 88: 4543-4550.

Escobar-Morreale HE, Botella-Carretero JI, Gomez-Bueno M, Galan JM,
Barrios V, et al. (2005) Thyroid hormone replacement therapy in primary
hypothyroidism: A randomized trial comparing L-thyroxine plus
liothyronine with L-thyroxine alone. Ann Intern Med 142: 412-424.
Saravanan P, Simmons DJ, Greenwood R, Peters TJ, Dayan CM, et al.
(2005) Partial substitution of thyroxine (T4) with triiodothyronine in
patients on T4 replacement therapy: results of a large community based
randomized controlled trial. ] Clin Endocrinol Metab 90: 805-812.
Appelhof BC, Fliers E, Wekking EM, Schene AH, Huyser J, et al. (2005)
Combined therapy with levothyroxine and liothyronine in two ratios,
compared with levothyroxine monotherapy in primary hypothyroidism: a
double-blind, randomized, controlled clinical trial. J Clin Endocrinol
Metab 90: 2666-2674.

Escobar-Morreale HF; Botella-Carretero JI, Escobar del Rey E Morreale
de Escobar G (2005) Treatment of hypothyroidism with combinations of
levothyroxine plus liothyronine. J Clin Endocrinol Metab 90: 4946-4954.
Grozinsky-Glasberg S, Fraser A, Nahshoni E, Weizman A, Leibovici L, et
al. (2006) Thyroxine-triiodothyronine combination therapy versus
thyroxine monotherapy for clinical hypothyroidism: meta-analysis of
randomized controlled trials. ] Clin Endocrinol Metab 91: 2592-2599.
Nygaard B, Jensen EW, Kvetny J, Jarlov A, Faber J (2009) Effect of
combination therapy with thyroxine (T4) and 3,5,3_-triiodothyronine
versus T4 monotherapy in patients with hypothyroidism, a doubleblind,
randomised cross-over study. Eur ] Endocrinol 161: 895-902.

Panicker V, Saravanan P, Vaidya B, Evans J, Hattersley AT, et al. (2009)
Common variation in the DIO2 gene predicts baseline psychological
well-being and response to combination thyroxine plus triiodothyronine
therapy in hypothyroid patients. ] Clin Endocrinol Metab 94: 1623-1629.
Bunevicius R, Jakuboniene N, Jurkevicius R, Cernicat J, Lasas L, et al.
(2002) Thyroxine vs thyroxine plus triiodothyronine in treatment of
hypothyroidism after thyroidectomy for Graves disease. Endocrine
18:129-133.

Leese GP, Soto-Pedre E, Donnelly LA (2016) Liothyronine use in a 17
year observational population-based study -the TEARS study. Clin
Endocrinol (Oxf) 85: 918-925.

Endocrinol Metab Syndr, an open access journal
ISSN:2161-1017

Volume 7 « Issue 5 « 1000e127


https://doi.org/10.1210/jcem.87.2.8182
https://doi.org/10.1210/jcem.87.2.8182
https://doi.org/10.1210/jcem.87.2.8182
https://doi.org/10.1210/jcem.87.2.8182
https://doi.org/10.1210/jc.2013-2409
https://doi.org/10.1210/jc.2013-2409
https://doi.org/10.1210/jc.2013-2409
https://doi.org/10.1007/BF03347465
https://doi.org/10.1007/BF03347465
https://doi.org/10.1007/BF03347465
https://doi.org/10.4158/EP12280.GL
https://doi.org/10.4158/EP12280.GL
https://doi.org/10.4158/EP12280.GL
https://doi.org/10.4158/EP12280.GL
https://doi.org/10.1159/000339444
https://doi.org/10.1159/000339444
https://doi.org/10.1159/000339444
https://doi.org/10.1056/NEJM199902113400603
https://doi.org/10.1056/NEJM199902113400603
https://doi.org/10.1056/NEJM199902113400603
https://doi.org/10.1001/jama.290.22.2952
https://doi.org/10.1001/jama.290.22.2952
https://doi.org/10.1001/jama.290.22.2952
https://doi.org/10.1001/jama.290.22.2952
https://doi.org/10.1017/S1461145700001826
https://doi.org/10.1017/S1461145700001826
https://doi.org/10.1017/S1461145700001826
https://doi.org/10.1210/jc.2003-030139
https://doi.org/10.1210/jc.2003-030139
https://doi.org/10.1210/jc.2003-030139
https://doi.org/10.1210/jc.2003-030139
https://doi.org/10.1210/jc.2003-030139
https://doi.org/10.1210/jc.2003-030249
https://doi.org/10.1210/jc.2003-030249
https://doi.org/10.1210/jc.2003-030249
https://doi.org/10.1210/jc.2003-030249
https://doi.org/10.1210/jc.2003-030249
https://doi.org/10.7326/0003-4819-142-6-200503150-00007
https://doi.org/10.7326/0003-4819-142-6-200503150-00007
https://doi.org/10.7326/0003-4819-142-6-200503150-00007
https://doi.org/10.7326/0003-4819-142-6-200503150-00007
https://doi.org/10.1210/jc.2004-1672
https://doi.org/10.1210/jc.2004-1672
https://doi.org/10.1210/jc.2004-1672
https://doi.org/10.1210/jc.2004-1672
https://doi.org/10.1210/jc.2004-2111
https://doi.org/10.1210/jc.2004-2111
https://doi.org/10.1210/jc.2004-2111
https://doi.org/10.1210/jc.2004-2111
https://doi.org/10.1210/jc.2004-2111
https://doi.org/10.1210/jc.2005-0184
https://doi.org/10.1210/jc.2005-0184
https://doi.org/10.1210/jc.2005-0184
https://doi.org/10.1210/jc.2006-0448
https://doi.org/10.1210/jc.2006-0448
https://doi.org/10.1210/jc.2006-0448
https://doi.org/10.1210/jc.2006-0448
https://doi.org/10.1530/EJE-09-0542
https://doi.org/10.1530/EJE-09-0542
https://doi.org/10.1530/EJE-09-0542
https://doi.org/10.1530/EJE-09-0542
https://doi.org/10.1210/jc.2008-1301
https://doi.org/10.1210/jc.2008-1301
https://doi.org/10.1210/jc.2008-1301
https://doi.org/10.1210/jc.2008-1301
https://doi.org/10.1385/ENDO:18:2:129
https://doi.org/10.1385/ENDO:18:2:129
https://doi.org/10.1385/ENDO:18:2:129
https://doi.org/10.1385/ENDO:18:2:129
https://doi.org/10.1111/cen.13052
https://doi.org/10.1111/cen.13052
https://doi.org/10.1111/cen.13052

	Contents
	Combination Levothyroxine and Levotriiodothyronine Therapy for Hypothyroidism Treatment-Is it Worth the Risks?
	Editorial
	References


