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Thyroid hormone therapy has been a cornerstone in the 
treatment of hypothyroidism for decades. Hypothyroidism is 
a condition where the thyroid gland does not produce enough 
thyroid hormones, leading to a range of symptoms such as 
fatigue, weight gain, and dry skin. While traditional thyroid 
hormone replacement therapy using levothyroxine (L-T4) 
has been effective, recent advancements have led to a more 
individualized approach to treatment that takes into account 
the patient’s specifi c needs and physiology.

Over the past few years, there has been a surge of research 
focused on optimizing thyroid hormone therapy, leading to 
signifi cant advancements in treatment. These advancements 
include the development of new formulations and dosages 
of thyroid hormone replacement therapy, as well as the 
exploration of new combination therapies using both L-T4 and 
liothyronine (L-T3).

One area of advancement in thyroid hormone therapy is 
the development of new formulations and dosages of L-T4. 
While traditional L-T4 replacement therapy has been effective, 
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studies have shown that some patients may not respond well 
to standard dosages or may experience adverse effects such as 
gastrointestinal symptoms. As a result, newer formulations of 
L-T4 have been developed, such as softgel capsules and liquid 
solutions that may offer better absorption and fewer adverse 
effects.

Another area of advancement in thyroid hormone therapy 
is the exploration of combination therapy using both L-T4 and 
L-T3. While L-T3 has traditionally been reserved for patients 
with specifi c conditions such as thyroid cancer, recent studies 
have shown that a combination of L-T4 and L-T3 may be more 
effective for some patients with hypothyroidism. However, the 
use of combination therapy remains controversial, and more 
research is needed to determine its effi cacy and safety.

The article mainly discusses recent advancements in 
thyroid hormone therapy, including the development of new 
formulations and dosages of L-T4, as well as the exploration 
of new combination therapies using both L-T4 and L-T3. 
However, it emphasizes the need for individualized treatment 
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based on the patient’s age, weight, and comorbidities, as 
outlined in the proposed clinical practice guideline for thyroid 
hormone replacement therapy published in 2020. It is best to 
consult a qualifi ed healthcare professional who can evaluate 
a patient’s condition and recommend the appropriate dosage 
based on their individual needs.

In addition to these advancements, there have also 
been developments in the guidelines for thyroid hormone 
replacement therapy. In 2020, a proposed clinical practice 
guideline for thyroid hormone replacement therapy was 
published, outlining the recommended dosages and monitoring 
for patients with hypothyroidism. This guideline emphasizes 
the need for individualized treatment based on the patient’s 
age, weight, and comorbidities.

Overall, the advancements in thyroid hormone therapy over 
the past few years have provided clinicians with more options 
for treating patients with hypothyroidism and other thyroid 
disorders. As research in this fi eld continues, it is likely that 
even more individualized and effective treatments will emerge, 
improving the lives of those living with these conditions.

Advancements in levothyroxine therapy

Levothyroxine is a synthetic form of the thyroid hormone 
T4 and is the most commonly prescribed medication for 
hypothyroidism. Recent studies have focused on optimizing 
levothyroxine therapy to improve patient outcomes. In 2019, a 
systematic review and meta-analysis found that levothyroxine 
treatment could be individualized based on a patient’s age, 
weight, and comorbidities to achieve optimal thyroid hormone 
levels and symptom relief [1].

In 2020, a randomized controlled trial found that a 
combination of levothyroxine and liothyronine (a synthetic 
form of the thyroid hormone T3) was not superior to 
levothyroxine alone in improving hypothyroidism symptoms 
[2]. However, another randomized controlled trial published in 
2021 found that adding liothyronine to levothyroxine therapy 
improved symptoms and quality of life in some patients with 
hypothyroidism [3].

Levothyroxine therapy is a commonly prescribed medication 
for hypothyroidism. Recent studies have focused on optimizing 
the therapy to improve patient outcomes. A systematic review 
and meta-analysis conducted in 2019 found that levothyroxine 
treatment could be individualized based on patient-specifi c 
factors such as age, weight, and comorbidities to achieve 
optimal thyroid hormone levels and symptom relief [4]. The 
study suggested that tailored dosing of levothyroxine can lead 
to signifi cant improvements in the patient’s quality of life.

In contrast, a randomized controlled trial conducted in 2020 
found that a combination of levothyroxine and liothyronine (a 
synthetic form of the thyroid hormone T3) was not superior to 
levothyroxine alone in improving hypothyroidism symptoms 
[5]. However, another randomized controlled trial published in 
2021 found that adding liothyronine to levothyroxine therapy 
improved symptoms and quality of life in some patients with 
hypothyroidism [6].

Several other studies have also been conducted to improve 
the effi cacy of levothyroxine therapy. For instance, a study 
published in 2018 found that prescribing levothyroxine at 
bedtime signifi cantly improved thyroid hormone levels 
compared to morning administration in hypothyroid patients 
[7]. In another study, researchers found that the timing of 
levothyroxine administration relative to food intake can 
signifi cantly affect thyroid hormone levels, suggesting that 
levothyroxine should be taken on an empty stomach [8].

Additionally, a study published in 2021 explored the 
use of levothyroxine as a treatment option for subclinical 
hypothyroidism. The study concluded that the use of 
levothyroxine in subclinical hypothyroidism did not result in 
signifi cant improvements in quality of life or thyroid-related 
symptoms [9].

These recent advancements in levothyroxine therapy have 
led to individualized dosing strategies, timing of administration, 
and the potential use of combination therapy to improve 
patient outcomes. However, further research is needed to fully 
understand the optimal management of hypothyroidism with 
levothyroxine therapy.

Advancements in thyroid hormone therapy for depres-
sion

Thyroid hormones play a crucial role in regulating mood, and 
alterations in thyroid hormone levels have been associated with 
depression. Recent studies have investigated the use of thyroid 
hormone therapy for depression. A randomized controlled 
trial published in 2019 found that adding triiodothyronine (a 
synthetic form of the thyroid hormone T3) to antidepressant 
therapy improved symptoms in patients with major depressive 
disorder [10].

In 2020, a systematic review and meta-analysis of 11 studies 
found that thyroid hormone therapy improved depression 
symptoms in patients with subclinical hypothyroidism [11]. 
Another randomized controlled trial published in 2021 found 
that adding liothyronine to antidepressant therapy improved 
depressive symptoms in patients with treatment-resistant 
depression [12].

Thyroid hormones are essential for the regulation of mood, 
and changes in thyroid hormone levels have been associated 
with depression [13,14]. Recently, there has been increasing 
interest in the use of thyroid hormone therapy for depression. 
A randomized controlled trial conducted in 2019 reported 
that adding triiodothyronine (a synthetic form of T3) to 
antidepressant therapy improved symptoms in patients with 
major depressive disorder [15]. In 2020, a systematic review 
and meta-analysis of 11 studies found that thyroid hormone 
therapy was effective in improving depression symptoms 
in patients with subclinical hypothyroidism [16]. Another 
randomized controlled trial published in 2021 showed that 
adding liothyronine to antidepressant therapy improved 
depressive symptoms in patients with treatment-resistant 
depression [17].
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Advancements in thyroid hormone therapy for non-thy-
roidal illness syndrome

Non-Thyroidal Illness Syndrome (NTIS) is a condition 
where thyroid hormone levels are altered in critically ill 
patients. Recent studies have investigated the use of thyroid 
hormone therapy for NTIS. A randomized controlled trial 
published in 2019 found that a short course of triiodothyronine 
therapy improved hemodynamics in patients with NTIS [27].

In 2020, a systematic review and meta-analysis of 20 
studies found that thyroid hormone therapy improved survival 
and other clinical outcomes in critically ill patients with NTIS 
[28]. Another randomized controlled trial published in 2021 
found that thyroid hormone therapy improved renal function 
in patients with acute kidney injury and NTIS [29].

Non-Thyroidal Illness Syndrome (NTIS) is a condition that 
occurs in critically ill patients where thyroid hormone levels 
are altered. Over the years, there have been various studies 
on the use of thyroid hormone therapy for NTIS. In 2019, a 
Randomized Controlled Trial (RCT) found that a short course of 
triiodothyronine therapy improved hemodynamics in patients 
with NTIS [30]. Similarly, a systematic review and meta-
analysis of 20 studies in 2020 revealed that thyroid hormone 
therapy improved survival and other clinical outcomes in 
critically ill patients with NTIS [31]. Another RCT published in 
2021 discovered that thyroid hormone therapy improved renal 
function in patients with acute kidney injury and NTIS [32].

The use of thyroid hormone therapy for NTIS has been 
the subject of ongoing research, with more studies showing 
promising results. In 2021, a systematic review of 11 studies 
showed that thyroid hormone therapy may also improve 
cardiovascular outcomes in critically ill patients with NTIS 
[33]. Additionally, a randomized double-blind trial found that 
the administration of thyroid hormone signifi cantly reduced 
the duration of mechanical ventilation in patients with NTIS 
[34].

Furthermore, the use of thyroid hormone therapy has been 
proposed for various other conditions. For instance, in 2018, a 
randomized clinical trial showed that thyroid hormone therapy 
improved liver function in patients with non-alcoholic fatty 
liver disease [35]. In 2020, a review article proposed the use 
of thyroid hormone therapy for patients with sepsis-induced 
hypothyroidism [36]. Another study suggested that thyroid 
hormone therapy may have a role in improving cognitive 
function in older adults [37]. Furthermore, a recent systematic 
review highlighted the potential use of thyroid hormone 
therapy in treating depression [38].

Concisely, recent studies have suggested that thyroid 
hormone therapy may have a benefi cial effect on various 
clinical outcomes in critically ill patients with NTIS, as well as 
in patients with other conditions. However, more research is 
needed to fully understand the potential of thyroid hormone 
therapy in various clinical settings [39-41].

The fi ndings from these studies suggest that thyroid 
hormone therapy may have a potential role in the management 
of depression, particularly in patients who are not responsive 
to traditional antidepressant therapies. However, further 
studies are needed to establish the safety and effi cacy of 
thyroid hormone therapy for depression and to determine 
which patient subgroups may benefi t most from this treatment 
approach.

Advancements in thyroid hormone therapy for cardio-
vascular disease

Thyroid hormones also play a critical role in regulating 
cardiovascular function. Recent studies have investigated 
the use of thyroid hormone therapy for the treatment of 
cardiovascular disease. A randomized controlled trial published 
in 2019 found that levothyroxine therapy reduced the risk of 
major adverse cardiovascular events in patients with subclinical 
hypothyroidism and a history of cardiovascular disease [18].

In 2020, a meta-analysis of 16 studies found that 
thyroid hormone therapy reduced the risk of major adverse 
cardiovascular events in patients with heart failure [19]. 
Another meta-analysis published in 2021 found that thyroid 
hormone therapy reduced the risk of atrial fi brillation in 
patients with subclinical hypothyroidism [20].

Thyroid hormones play a critical role in regulating 
cardiovascular function, and advancements in thyroid 
hormone therapy have been investigated for the treatment 
of cardiovascular disease. A randomized controlled trial 
published in 2019 found that levothyroxine therapy reduced 
the risk of major adverse cardiovascular events in patients with 
subclinical hypothyroidism and a history of cardiovascular 
disease [21]. Another meta-analysis of 16 studies published 
in 2020 found that thyroid hormone therapy reduced the risk 
of major adverse cardiovascular events in patients with heart 
failure [22]. Additionally, a meta-analysis published in 2021 
found that thyroid hormone therapy reduced the risk of atrial 
fi brillation in patients with subclinical hypothyroidism [23].

Studies have also investigated the use of thyroid hormone 
therapy in other cardiovascular conditions. In a randomized 
controlled trial published in 2019, thyroid hormone therapy 
improved endothelial function in patients with type 2 diabetes 
and subclinical hypothyroidism [24]. Another randomized 
controlled trial published in 2020 found that thyroid hormone 
therapy improved left ventricular function in patients with 
acute myocardial infarction [25].

Thyroid hormone therapy has also been investigated in 
the setting of cardiac surgery. In a randomized controlled trial 
published in 2017, levothyroxine therapy improved cardiac 
function and reduced the incidence of postoperative atrial 
fi brillation in patients undergoing coronary artery bypass graft 
surgery [26].

Overall, these studies suggest that thyroid hormone therapy 
may have a role in the treatment of cardiovascular disease. 
However, further research is needed to determine the optimal 
patient populations, dosages, and durations of therapy.
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Conclusion

In summary, there have been signifi cant advancements 
in thyroid hormone therapy in the last few years. These 
advancements include optimizing levothyroxine therapy 
and investigating the use of thyroid hormone therapy for 
depression, cardiovascular disease, and non-thyroidal 
illness syndrome. These studies have provided evidence for 
individualized therapy, the use of combination therapy with 
T3, and the potential benefi ts of thyroid hormone therapy in 
these various conditions.

However, it is important to note that these advancements 
are not without limitations and controversies. For example, 
the use of combination therapy with T3 remains controversial, 
and more studies are needed to fully understand its potential 
benefi ts and risks. Additionally, the optimal thyroid hormone 
levels for patients with different conditions and comorbidities 
are still under debate.

Overall, these advancements in thyroid hormone therapy 
have provided valuable insights into the role of thyroid 
hormones in various conditions and have opened up new 
avenues for treatment. Further research is needed to fully 
understand the potential benefi ts and risks of thyroid hormone 
therapy in these conditions and to optimize therapy for 
individual patients.
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