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ABSTRACT

Objective: The incidence of diagnosis of hypothyroidism and the use of thyroid hormones are pro-
gressively increasing worldwide. The availability of different thyroid hormone replacement formula-
tions and combinations provides clinicians with various therapeutic choices. The aim of this survey
is to document the current approaches of clinicians who manage patients with hypothyroidism in
Turkey.

Methods: Members of the Society of Endocrinology and Metabolism of Turkey were invited to take
part in a web-based survey.

Results: A total of 741 members, all clinicians, were invited to respond, and 193 (26%) of them com-
pleted the survey. Nearly all (95.9%) participants responded that they treat hypothyroid patients
daily. All participants declared that the first treatment of choice for hypothyroidism is levothyroxine.
Half of the participants (50.3%), 51.1%, responded that they would not consider using levothyrox-
ine + liothyronine combination in routine clinical practice. Soft and liquid forms of levothyroxine (LT4)
were not used as an alternative to tablets although about a quarter of clinicians responded that they
would use them if marketed in Turkey. Although 39.4% of respondents estimated that the frequency
of patients with persistent symptoms despite achieving euthyroid biochemistry had increased in the
last 5 years, two-thirds of them (63.2%) stated that this group comprised less than 10% of all treated
hypothyroid patients.

Just under half of the respondents (40.3%) would consider thyroid hormone replacement in bio-
chemically euthyroid patients. The commonest indication (25% of responders) for commencing
thyroid hormone therapy in euthyroid patients was female infertility with high level of thyroid per-
oxidase antibodies. Only 6.8% of participants considered levothyroxine therapy for the treatment of
simple goiter.

Conclusion: Levothyroxine in tablet form is the treatment of choice for hypothyroidism in Turkey.
Despite the absence of robust evidence, half of the clinicians indicated their preference for levothy-
roxine + liothyronine treatment in specific clinical scenarios. At variance with current guidelines, half
of all clinicians would also consider levothyroxine replacement in euthyroid patients, especially thy-
roid peroxidase antibodies-positive females with infertility.
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Introduction

The diagnosis of hypothyroidism is gradually increasing worldwide' and the number of
thyroid hormone prescriptions by different specialists is growing.? The clinical presentation
of hypothyroidism ranges from lack of symptoms to life-threatening emergencies. In addi-
tion, thyroid hormones are sometimes used in the absence of evidence-based indications;
this includes but is not limited to biochemically euthyroid patients with complaints such
as fatigue, obesity resistant to lifestyle interventions, severe hypercholesterolemia, depres-
sion resistant to anti-depressant medications, female infertility with high levels of thyroid
antibodies, and simple goiter growing over time.>” Thyroid hormone replacement therapy
is usually administered as levothyroxine (LT4) tablets. Of 131 million thyroid hormone pre-
scriptions recorded globally in 2014, 119.5 million (92%) were LT4.2 In daily practice, dis-
crepancies between targeted and achieved thyroid-stimulating hormone (TSH) levels vary
widely during thyroid hormone replacement therapy.2® So, to increase the bioavailability,
improve the consistency of absorption of LT4, in various clinical conditions, and increase
patients’ adherence to treatment, different formulations have been introduced including
soft gel capsules and liquid LT4 solutions that were reported to be of value when euthyroid-
ism cannot be achieved due to poor drug compliance, absorption problems, and multiple
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drug use in hypothyroid patients.’®'? Some physicians, influenced by
ongoing patient symptoms despite the attainment of biochemical
euthyroidism, tend to choose alternative treatment modalities like
combined therapy with liothyronine (LT3). The clinical advantages
of this approach are not proven while combined therapy carries
risks of overtreatment and potentially hazardous fluctuations in
serum T3 concentration.” So the national guidelines by the Society
of Endocrinology and Metabolism of Turkey (SEMT) do not recom-
mend the use of LT4+LT3 combination therapy, as there is insuf-
ficient evidence of superiority compared to LT4 therapy alone and
recommend that thyroid extract and LT3 should not be used.™ The
consequence of such overtreatment is excess somatic as well as psy-
chiatric morbidity''¢ and increased mortality, which is related to the
time exposed to a serum TSH outside the normal range, especially
a low TSH."”'® Endemic goiter and iodine deficiency are significant
public health problems in Turkey. Erdogan et al'® examined both
thyroid volumes and urinary iodine concentrations in school-age
children and found a 30% prevalence of goiter. National iodization
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of salt was commenced in 2000 in Turkey with significant improve-
ment in urinary iodine concentration. However, moderate to severe
iodine deficiency persists in 27.8% of the Turkish population. lodine
fortification may lead to higher incidence of thyroid autoimmuity®°
and consequent hypothyroidism incidence.

Treatment of Hypothyroidism in Europe by Specialists: an
International Survey (THESIS) is a large-scale survey of European phy-
sicians who treat patients with hypothyroidism. Here, we report the
Turkish contribution to THESIS. The aim of this survey is to document
the current approaches of clinicians to the treatment of hypothyroid-
ism in Turkey.

Material and Methods

The survey was conducted on a web-based system (Google Form
interface). It commenced on August 15, 2020, and ended on
October 30, 2020, preceded by 2 reminders. The English version of
the questionnaire was translated into Turkish by a bilingual clinician
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Figure 1. Flowchart illustrating invited members of the Society of Endocrinology and Metabolism of Turkey for “Questionnaire Survey on Current
Use of Levothyroxine in Turkey.”
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and checked by 2 bilingual senior physicians. The questionnaire
included 8 questions focusing on defining the clinical background
and the working setting of responders and 17 questions focusing
on their approaches to the treatment of hypothyroidism. The survey
link was sent via e-mail to all members of SEMT (n=741). A total of
193 members of SEMT completed all questions. Two members who
answered the questionnaire incompletely were excluded from the
study (Figure 1). Eligibility criteria were defined as being a member
of SEMT and filling out the questionnaire completely. Anonymized
responses were collected electronically. The storage area containing
the answers could only be entered with a password. Replies from the
same e-mail address were automatically blocked.

Statistical Analysis

Summary statistics were prepared for the answers to each question.
Descriptive data were calculated for the questions. Data were ana-
lyzed using Statistical Package for the Social Sciences Statistics ver-
sion 27 software (IBM Corp.; Armonk, NY, USA). Two-sided P values
of <.05 were considered statistically significant. The chi-square test
was used to compare frequencies between the categorical variables.
Pearson’s y*test was used to test for independent demographic
data, and a logistic regression analysis was done if any variable was
dependent.

Results

All respondents were SEMT members (n=193) and 20 of them (10%)
were also members of the European Thyroid Association (ETA).
Descriptive information of the participants who answered all ques-
tions in the questionnaire is shown in Table 1. Of the respondents,
62.7% (121/193) treated more than 500, 29.5% (57/193) between 101
and 500, and 7.8% (15/193) less than 100 hypothyroid patients per
year. Of the participants, 95.9% (185/193) encountered hypothyroid
patients daily in their practice, while 4.1% (8/193) treated hypothy-
roid patients on average once weekly.

All participants declared that the initial treatment of choice for hypo-
thyroidism was LT4. The distribution of the answers to the question
“In which clinical conditions thyroid hormone replacement can
be used in biochemically euthyroid patients?” is shown in Table 2.

Table 1. Characteristics of the 193 Survey Participants
Gender, n (%)

Male 86 (44.5)
Female 107 (55.5)
Years in medical practice, n (%)

<10 33(17.0)
11-20 69 (35.7)
21-40 81(42.0)
>40 10 (5.3)
Specialization, n (%)

Endocrinology 188 (97.4)
Internal medicine 5(2.6)
Place of employment’, n (%)

University hospital 119 (58.0)
State hospital 41(20.0)
Private clinic 41(20.0)
Other 3(1.0)

"This sum exceeds 193 participants since some responders worked in more
than Tinstitution.
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Table 2. Participant Responses Regarding Indications for
Thyroid Hormones Treatment in Biochemically Euthyroid
Patients

Variables Respondents'’ %

Unexplained fatigue 8/236 3.4
Obesity resistant to life style 3/236 1.3
interventions

Severe hypercholesterolemia, asa 2/236 0.8
complementary treatment

Depression resistant to antidepressant 7/236 3.0
medications

Female infertility with high levels of 59/236 25.0
thyroid antibodies

Simple goiter growing over time 16/236 6.8
Treatmentis neverindicated 141/236 59.7
Total answer count 236 100.0

'Respondents were allowed to select more than 1answers.

More than half of the participants (59.7%) responded that there is
no indication for any thyroid treatment in any of these conditions.
However, more than one-third of the participants (40.3%) thought
that LT4 treatment can be used in biochemically euthyroid patients.
The most common reason to start thyroid hormone therapy in euthy-
roid patients was female infertility associated with a high level of thy-
roid antibodies (25%). Simple goiter growing over time, unexplained
fatigue, depression resistant to anti-depressant medications, obesity
resistant to lifestyle interventions, and severe hypercholesterolemia
were rare indications for LT4 treatment in euthyroid patients.

Half of the participants (50.3%), 51.1%, did not consider the use of
LT4 + LT3 combination due to lack of high-quality evidence (Figure 2).

Two different brands of LT4 in different amounts, 1 brand of 25 mg
LT3 and 1 brand of 50/12.5 mg LT4 + LT3 fixed combination in a single
tablet, are available on the Turkish market. The distribution of the
answers to the question “which forms would be preferred in different
clinical situations, if all formulations existed on the market”is shown
in Figure 3.

Among the answers given to the question about which LT4 prepara-
tion showed the least variation in absorption, 39.9% of the partici-
pants chose tablets. About 30% of respondents did not expect any
difference in absorption between formulations.

More than half of the participants (54.9%) would consider using
selenium or iodine supplementation in case of selenium or iodine
deficiency diagnosed by serum selenium or 24-hour urine iodine
measurements. 22.3% of the participants stated that they never
recommend iodine or selenium supplementation. The distribution
of answers given to the question “Do you think these supplements
can be used in addition to thyroid hormone replacement in hypo-
thyroidism?”is shown in Figure 4. 54.9% (106/193) of the participants
stated that they would use these supplements if they could docu-
ment iodine or selenium deficiency in addition to thyroid hormone
replacement therapy.

After the start of LT4 replacement therapy, 132 of the participants
(68.4%) measured TSH after 4-6 weeks, while 61 (31.6%) after 8 weeks.
When switching to a different formulation or manufacturer of LT4,
103 (53.6%) of the participants would measure TSH after 4-6 weeks,
while 78 (40.4%) would do so after 8 weeks.
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60%
50%
40%
0,
30% 26.3%
20%
15.0%

10%
0%

For a short period, in In patients with normal

patients recovering from serum TSH who still
protracted hypothyroidism complain of symptoms
suggestive of
hypothyroidism

50.3%

7.6%

Due to the low quality of
available evidence,
combined therapy should
never be used

In hypothyroid patients
with normal serum TSH
who complain of
unexplained weight gain

Figure 2. Participant responses regarding possible indications for combined LT4+ LT3 treatment. Few respondents gave more than 1 answer. LT4,

levothyroxine; LT3, liothyronine.

Participants considered that psychosocial factors, chronic fatigue
syndrome, and comorbidities were the most common causes of per-
sistent symptoms in biochemically euthyroid patients as shown in
Table 3.

According to the experience of the majority of participants (63.2%),
10% of patients had persistent symptoms despite being biochemi-
cally euthyroid on thyroid hormone replacement; 39.4% thought
that the prevalence of such patients had increased over the last
5 years, while 33% thought that there was no change (Table 4).

Using multivariate analysis, it was shown that responses to this ques-
tion were unrelated to age, sex, years in medical practice, or place of
employment of responders. In total, 32.1% (62/193) of the respon-
dents chose to use LT4+LT3 combination for patients who attained
euthyroidism but complained of persisting symptoms.

Discussion

The healthcare system in Turkey consists of family medicine (general
practitioners), public hospitals, university hospitals, private hospi-
tals, and private clinics. The family medicine system is implemented
throughout the country. Although each person is linked to a general
practitioner, patients can access a higher healthcare tier without any
restrictions.?’ Hypothyroidism is being treated mainly by endocrinol-
ogists, internal medicine specialists, and to a lesser extent by general
surgeons mostly in secondary or tertiary referral centers.

This survey has shown that, in accordance with the guidelines recom-
mendations, LT4 is the first choice by physicians dealing with a large
volume of hypothyroid patients for the treatment of hypothyroidism
in Turkey. Half of the Turkish participants never use LT4 +LT3 combi-
nation therapy, while the remainder thinks that it could be used in

70%

57%

60%

50%
40%
40%

30% 24%

20%
5 o

20% 16% 129 14%

10%
0% 0%

0%
First diagnosis of

hypothyroidism when the

to various foods raising the
possibility of celiac disease,
malabsorption, lactose
intolerance, or intolerance to
common excipients?

Established on LT4 who has
unexplained poor biochemical is unable (due to busy lifestyle) has good biochemical control
patient self-reports intolerance control of hypothyroidism? to take LT4 fasted and separate

58%

30% 30%
23%

17%

0% 0%

Poor biochemical control who Established on LT4 tablets who

of hypothyroidism but

from food/drink? continues to have symptoms?

H Tablets(%) m Soft-gel capsules(%)

m Liquid formulation(%) M Tablets from another manufacturer(%)

® No major changes with the different formulations

Figure 3. Preferences of LT4 formulations by respondents (who were asked to record their choice if they were all available on the market) in different

clinical scenarios. The stem of the question was “ Which of the following preparations of LT4 would you prescribe in case of... " LT4, levothyroxine.
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22,9%

No, Dietary
supplements should
never be used.

Yes, if | diagnose
Selenium or lodine
deficiency with Serum
Se or 24-hour urine
lodine measurements.

9,8%

) . .
0

Yes, if patient has

autoimmune
thyroiditis

10,4%

2,0%
|

Yes, at the request of  Yes, if patient has
the patientor as a subclinical
complementary hypothyroidism
therapy

Figure 4. The distribution of answers given to the question “Do you think these supplements can be used in addition to thyroid hormone

replacement in hypothyroidism.”

specific circumstances, namely, for a short period in patients recover-
ing from protracted hypothyroidism, in patients with normal serum
TSH who still have symptoms of hypothyroidism, and in hypothy-
roid patients with normal serum TSH who suffer from unexplained
weight gain. Notably, there is a wide variation throughout Europe
for the use of LT4+ LT3 for these conditions. In studies conducted in
Denmark.® Italy,” Bulgaria,* Romania,® Spain?* and Poland” the rates
of using LT4+LT3 combination therapy in patients with persistent
symptoms achieving a normal TSH under medication are 71%, 40%,
6%, 35.9%, 2.6%, and 30.2%, respectively. These approaches appear
inappropriate because, although some studies suggest that com-
bination therapy may be beneficial, high-quality evidence confirm-
ing its superiority is lacking.?*** Moreover the ETA and the American
Thyroid Association (ATA) guidelines do not recommend the use of
combination therapy in the routine management of patients with
hypothyroidism.??¢ Possible reason might be the unavailability of
other formulations of LT4 in the market.

Studies suggest that the liquid form of LT4 is effective when taken
with breakfast or with that may interfere with the absorption of

LT4 tablets (proton-pump inhibitors, aluminum-containing antacids,
calcium carbonate, ferrous sulfate, sucralfate, raloxifene, bile acid
sequestrants, and phosphate binders)."® However, the strength of

Table 4. Participants’ Views About the Numbers of Patients
with Persistent Symptoms Despite Being Euthyroid

Determinants Responses Number (%)
Frequency of persistent <5% 70 (36.3)
symptoms in patients 6%-10% 52(26.9)
with normal TSH 11%-30% 37 (19.2)
More than 30% 19 (9.8)
Not sure 15(7.8)
Trendinlast 5 years | am seeing 76 (39.4)
more cases
| am seeing fewer 21(10.9)
such cases
No change 64 (331)
Not sure 32(16.6)

TSH, thyroid-stimulating hormone.

Table 3. Participants’ Views About the Cause of Persistent Symptoms in Biochemically Euthyroid Patients

Etiology/Answer Strongly Disagree (%) Disagree (%) Neutral (%) Agree (%) Strongly Agree (%)
Inability of LT4 to restorenormal 20 (10.4) 44 (22.8) 36(18.7) 74 (38.3) 19 (9.8)
physiology

Psychosocial factors 8(4.) 13(6.7) 12 (6.2) 117 (60.6) 43 (22.3)
Comorbidities 8(4.1) 15(7.8) 20 (10.4) 119 (61.7) 31(16.1)
Chronic fatigue syndrome 9(4.7) 9(4.7) 23(11.9) 117 (60.6) 35(18.)
Unrealistic patient's expectations 9(4.7) 25 (13) 25 (13) 92 (47.7) 42 (21.8)
Underlying inflammation due to 9(4.7) 39(20.2) 52 (269 81(42) 12(6.2)
autoimmunity

Burden of chronic disease 8(4.1) 36 (18.7) 58 (30.1) 80 (41.5) 11(5.7)
Burden of having to take medication 10 (5.2) 29 (15) 55 (28.5) 84 (43.5) 15(7.8)

LT4, levothyroxine.
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evidence is weak, and randomized prospective trials are necessary
to determine the role of liquid LT4 and soft gel, especially given their
higher cost."" These may be reasons why Turkish physicians would
prefer other LT4 formulations to tablet form in patients who did not
achieve euthyroidism due to different scenarios, if those formula-
tions were available on the market. In addition to the unavailablity
of other formulations on the market, other reasons might be deci-
sive for 60% of Turkish clinicians in preferring a different brand when
patients’symptoms persisted despite adequate biochemical control.
Two highly bioequivalent tablet form brands of LT4 are available in
Turkey. However, although it is not proven by a well-designed pro-
spective study, anecdotal evidence suggests that switching one
tablet brand to another may be beneficial in achieving euthyroidism
or in resolving the ongoing symptoms of biochemically euthyroid
patients.

In our survey, clinicians stated that they would re-evaluate TSH levels
8 weeks after changing the brand. This approach is consistent with
the recommendation of the ATA stating that patients should remain
on the same LT4 product for as long as possible, and in case of change
in the product, thyroid function should be rechecked.?®

Only 41.3% of the participants considered introducing thyroid hor-
mone replacement in euthyroid patients scenarios as outlined in
Table 2, compared to 60% in Bulgaria,* 47.6% in Italy,’> 51.3% in
Denmark,® 55.8% in Spain?* and 52% in Romania.?

According to our survey data, physicians rarely prescribed thyroid
hormones for unexplained fatigue, lifestyle-resistant obesity, pres-
ence of severe hypercholesterolemia despite treatment, or antid
epressant-resistant depression. This approach is consistent with
the available evidence®? Using multivariate analysis, age, sex,
years in medical practice, or place of employment of respond-
ers were not found to correlate to participants’ answers for thyroid
hormone usage in euthyroid patients with persistent symptoms.
However, 1 in 4 respondents indicated that LT4 therapy may be
used in female infertility associated with the presence of high thy-
roid autoantibody levels even if the patient is euthyroid. Although
a meta-analysis investigating 47 045 pregnant women showed an
association between TPOAb positivity and preterm labor (odds ratio,
1.36; P < .001),% large-scale randomized clinical studies demon-
strated the use of LT4 in infertile women with TSH < 2.5 mIU/L and
positive thyroid autoantibodies without any effects on infertility.
Moreover, in another study, LT4 treatment was not found to be ben-
eficial for live birth rates in euthyroid pregnant women with TPOAb
positivity.?® A recent study showed that LT4 replacement in euthy-
roid antibody-positive patients who underwent in vitro fertilization
and embryo transfer achieved no benefit in live births and miscar-
riage risk.? The benefit is not clear in the literature.3° This discrepancy
between clinical evidence and practice is concerning and requires
further exploration.

Until a couple of decades ago, TSH suppression therapy was widely
used to shrink the volume of nodular goiter. Subsequent evidence
has proven this as ineffective and potentially harmful and that most
patients are ineligible.3'3* In our survey, in accordance with current
recommendation, only 6.8% of participants considered LT4 therapy
for these purposes.

Almost half of the participants (54.9%, 106/193) stated that they
would use iodine or selenium supplements in case of documented

20
—

Ayvaz et al. The Use of Thyroid Hormones

deficiency during replacement therapy for hypothyroidism. The
benefit of selenium supplementation adding to thyroid replace-
ment therapy is not clear in the literature.® Turkey is an iodine-defi-
cient area and salt has been fortified with iodine for many decades.
Although recent studies have clearly demonstrated that thyroid anti-
body positivity after iodization is transient and not clinically signifi-
cant, participants would not choose iodine supplementation unless
iodine deficiency was documented.'3¢3°

The strength of this study is that it was conducted among profes-
sionals most of whom see many hypothyroid patients, across all
Turkish regions. The limitations include the relatively low response
rate of 33%.

In conclusion, LT4 in tablet form is the treatment of choice for the
treatment of hypothyroidism in Turkey. Half of the clinicians would
consider LT4+LT3 combination in specific clinical scenarios despite
the absence of clear evidence. At variance with current guidelines,
half of all clinicians would also consider LT4 replacement in euthyroid
patients, especially TPOAb-positive females with infertility.

Ethics Committee Approval: N/A.
Informed Consent: N/A.
Peer-review: Externally peer-reviewed.

Author Contributions: Concept - R.A, LH., EV.N,, E.P, PP; Design -R.A,, LH.,
EV.N. EP, PP; Materials — E.A.; Data Collection and/or Processing — E.A;
Analysis and/or Interpretation — G.A., E.A,; Writing Manuscript - G.A,, EA,;
Critical Review - R.A., LH, EV.N, EP, PP, EA, GA.

Acknowledgments: The authors would like to thank all the members of the
SEMT who contributed to the study by answering the questionnaire, and also
Prof. R. Unlu Ersoy and Dr. Z. A. Sayiner who participated in the survey.

Declaration of Interests: The authors declare that they have no competing
interest.

Funding: This study received no funding.

References

1. Taylor PN, EligarV, Muller |, Scholz A, Dayan C, Okosieme O. Combination
thyroid hormone replacement; knowns and unknowns. Front Endocrinol
(Lausanne). 2019;10:706. [CrossRef]

2. Information Centre for Health and Social Care. Prescription cost analysis
2010. Available at: http://www.ic.nhs.uk/pubs/prescostanalysis2010.

3. Niculescu DA, Attanasio R, Hegedus L, et al. Use of Thyroid Hormones in
Hypothyroid and Euthyroid Patients: A Thesis* Questionnaire Survey of
Romanian Physicians *Thesis: Treatment of Hypothyroidism in Europe by
Specialists: an International Survey. Acta Endocrinol (Buchar). 2020;16(4):
462-469.

4. Borissova A, Boyanov MA, Attanasio R, et al. Use of thyroid hormones in
hypothyroid and euthyroid patients: a THESIS*questionnaire survey of
Bulgarian physicians. *THESIS: Treatment of Hypothyroidism in Europe
by Specialists: an InternationalSurvey. Endocrinologia. 25(4):299-309.

5. Negro R, Attanasio R, Nagy EV, Papini E, Perros P, Hegedis L. Use of thy-
roid hormones in hypothyroid and euthyroid patients; the 2019 Italian-
Survey. Eur Thyroid J. 2020;9(1):25-31. [CrossRef]

6.  Riis KR, Frelich JS, Hegedis L, et al. Use of thyroid hormones in hypothy-
roid and euthyroid patients: a 2020 THESIS questionnaire survey of
members of the Danish Endocrine Society [Thesis]. J Endocrinol Invest.
2021;44(11):2435-2444. [CrossRef]

7. Bednarczuk T, Attanasio R, Hegedus L, et al. Use of thyroid hormones in
hypothyroid and euthyroid patients: a THESIS* questionnaire survey of
Polish physicians. *THESIS: treatment of hypothyroidism in Europe by


https://doi.org/10.3389/fendo.2019.00706
http://www.ic.nhs.uk/pubs/prescostanalysis2010
https://doi.org/10.1159/000502057
https://doi.org/10.1007/s40618-021-01555-y

Ayvaz et al. The Use of Thyroid Hormones

20.

21.

22.

23.

specialists: an international survey [Thesis]. Endokrynol Pol. 2021;72(4):
357-365. [CrossRef]

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. [CrossRef]

Braithwaite SS, Moore JB. Treatment of borderline elevated thyrotropin
levels. JAMA Intern Med. 2015;175(3):465-466. [CrossRef]

Scavone C, Sportiello L, Cimmaruta D, et al. Medication adherence and
the use of new pharmaceutical formulations: the case of levothyroxine.
Minerva Endocrinol. 2016;41(2):279-289.

Nagy EV, Perros P, Papini E, Katko M, Hegeddus L. New formulations of
levothyroxine in the treatment of hypothyroidism: trick or treat? Thyroid.
2021;31(2):193-201. [CrossRef]

Biondi B, Wartofsky L. Treatment with thyroid hormone. Endocr Rev.
2014;35(3):433-512. [CrossRef]

Akirov A, Fazelzad R, Ezzat S, Thabane L, Sawka AM. A systematic review
and meta-analysis of patient preferences for combination thyroid
hormone treatment for hypothyroidism.front Endocrinol (Lausanne).
2019;10:477. [CrossRef]

Available at: https://temd.org.tr/admin/uploads/tbl_kilavuz/202009291
347332020tbl_kilavuzf527c34496.pdf

Brandt F, Thvilum M, Almind D, et al. Morbidity before and after the diag-
nosis of hyperthyroidism: a nationwide register-based study. PLoS One .
2013;8(6):e66711. [CrossRef]

Brandt F, Thvilum M, Hegeds L, et al. Hyperthyroidism is associated with
work disability and loss of labour market income. A Danish register-
based study in singletons and disease-discordant twin pairs. Eur J Endo-
crinol. 2013;173(2):341-348.

Brandt F, Aimind D, Christensen K, Green A, Brix TH, Hegedus L. Excess
mortality in hyperthyroidism: the influence of preexisting comorbidity
and genetic confounding: a Danish nationwide register-based cohort
study of twins and singletons. J Clin Endocrinol Metab. 2012;97(11):4123-
4129. [CrossRef]

Lillevang-Johansen M, Abrahamsen B, Jgrgensen HL, Brix TH, Hegedus L.
Over- and under-treatment of hypothyroidism is associated with excess
mortality: a register-based cohort study. Thyroid . 2018;28(5):566-574.
[CrossRef]

Erdogan MF, Agbaht K, Altunsu T, et al. Current iodine status in Turkey. J
Endocrinol Invest. 2009;32(7):617-622. [CrossRef]

Pedersen IB, Laurberg P, Knudsen N, et al. An increased incidence of overt
hypothyroidism after iodine fortification of salt in Denmark: a prospec-
tive population study. J Clin Endocrinol Metab. 2007;92(8):3122-3127.
[CrossRef]

Glrsoy K. An overview of Turkish healthcare system after health trans-
formation program: main successes, performance assessment, further
challenges, and policy options. Sosyal Guvence. 2015;(7):83-83.
[CrossRef]

Galofré JC, Attanasio R, Hegedus L, et al. Use of thyroid hormone in
hypothyroid patients and euthyroid subjects in Spain: A THESIS* ques-
tionnaire survey [English, Spanish]. Endocrinol Diabetes Nutr (Engl Ed).
2021;(8):;52530-0164(21)00190-7. Online ahead of print. [CrossRef]
Michaelsson LF, la Cour JL, Medici BB, Watt T, Faber J, Nygaard B. Levot
hyroxine/liothyronine combination therapy and quality of life: is it all
about weight loss? Eur Thyroid J. 2018;7(5):243-250. [CrossRef]

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Turk J Endocrinol Metab. 2022;26(2):85-91

Carle A, Laurberg P, Steffensen R, et al. Combination of DIO, and MCT10
gene polymorphisms predicts the preference for T4+T3 therapy in hypo-
thyroidism - a blinded randomized clinical study. Eur Thyroid J.
2016;5(suppl 1):65-72.

Wiersinga WM, Duntas L, Fadeyev V, Nygaard B, Vanderpump MP. 2012
ETA guidelines: the use of L-T4 + L-T3 in the treatment of hypothyroidism.
Eur Thyroid J. 2012;1(2):55-71. [CrossRef]

Jonklaas J, Bianco AC, Bauer AJ, et al. Guidelines for the treatment of
hypothyroidism: prepared by the American Thyroid Association task
force on thyroid hormone replacement. Thyroid. 2014;24(12):1670-1751.
[CrossRef]

Consortium on Thyroid and Pregnancy—Study Group on Preterm Birth,
Korevaar TIM, Derakhshan A, et al. Association of thyroid function test
abnormalities and thyroid autoimmunity with preterm birth: a system-
atic review and meta-analysis. JAMA. 2019;322(7):632-641. [CrossRef]
Dhillon-Smith RK, Middleton LJ, Sunner KK, et al. Levothyroxine in
women with thyroid peroxidase antibodies before conception. N Engl J
Med. 2019;380(14):1316-1325. [CrossRef]

Wang H, Gao H, Chi H, et al. Effect of levothyroxine on miscarriage
among women with normal thyroid function and thyroid autoimmunity
undergoing in vitro fertilization and embryo transfer: a randomized clini-
cal trial. JAMA. 2017;318(22):2190-2198. [CrossRef]

Poppe K. Management of endocrine disease: thyroid and female infertil-
ity: more questions than answers?! Eur J Endocrinol. 2021;184(4):R123
-R135. [CrossRef]

Sdano MT, Falciglia M, Welge JA, Steward DL. Efficacy of thyroid hormone
suppression for benign thyroid nodules: meta-analysis of randomized
trials. Otolaryngol Head Neck Surg. 2005;133(3):391-396. [CrossRef]
Bonnema SJ, Hegedds L. Radioiodine therapy in benign thyroid diseases:
effects, side effects, and factors affecting therapeutic outcome. Endocr
Rev. 2012;33(6):920-980. [CrossRef]

Fast S, Bonnema SJ, Hegedds L. The majority of Danish nontoxic goitre
patients are ineligible for levothyroxine suppressive therapy.Clin Endo-
crinol (Oxf). 2008;69(4):653-658. [CrossRef]

Castro MR, Caraballo PJ, Morris JC. Effectiveness of thyroid hormone sup-
pressive therapy in benign solitary thyroid nodules: A meta-analysis.
J Clin Endocrinol Metab. 2002;87(9):4154-4159. [CrossRef]

Negro R, Attanasio R, Grimaldi F, Marcocci C, Guglielmi R, Papini E. A 2016
Italian survey about the clinical use of selenium in thyroid disease. Eur
Thyroid J. 2016;5(3):164-170. [CrossRef]

Winther KH, Bonnema SJ, Hegedds L. Is selenium supplementation in
autoimmune thyroid diseases justified? Curr Opin Endocrinol Diabetes
Obes. 2017;24(5):348-355. [CrossRef]

Kryczyk-Koziot J, Zagrodzki P, Prochownik E, et al. Positive effects of sele-
nium supplementation in women with newly diagnosed Hashimoto's
thyroiditis in an area with low selenium status. Int J Clin Pract. 2021;75(9):
e14484. [CrossRef]

Pirola I, Rotondi M, Cristiano A, et al. Selenium supplementation in
patients with subclinical hypothyroidism affected by autoimmune thy-
roiditis: results of the SETI study. Endocrinol Diabetes Nutr (Engl Ed).
2020;67(1):28-35. [CrossRef]

Ruggeri RM, Trimarchi F. lodine nutrition optimization: are there risks for
thyroid autoimmunity? J Endocrinol Invest. 2021;44(9):1827-1835.
[CrossRef]


https://doi.org/10.5603/EP.a2021.0048
https://doi.org/10.4158/EP161584.OR
https://doi.org/10.1001/jamainternmed.2014.7841
https://doi.org/10.1089/thy.2020.0515
https://doi.org/10.1210/er.2013-1083
https://doi.org/10.3389/fendo.2019.00477
https://temd.org.tr/admin/uploads/tbl_kilavuz/202009291347332020tbl_kilavuzf527c
https://temd.org.tr/admin/uploads/tbl_kilavuz/202009291347332020tbl_kilavuzf527c
https://doi.org/10.1371/journal.pone.0066711
https://doi.org/10.1210/jc.2012-2268
https://doi.org/10.1089/thy.2017.0517
https://doi.org/10.1007/BF03346519
https://doi.org/10.1210/jc.2007-0732
https://doi.org/10.21441/sguz.2015717913
https://doi.org/10.1016/j.endinu.2021.07.003
https://doi.org/10.1159/000490383
https://doi.org/10.1159/000339444
https://doi.org/10.1089/thy.2014.0028
https://doi.org/10.1001/jama.2019.10931
https://doi.org/10.1056/NEJMoa1812537
https://doi.org/10.1001/jama.2017.18249
https://doi.org/10.1530/EJE-20-1284
https://doi.org/10.1016/j.otohns.2005.06.007
https://doi.org/10.1210/er.2012-1030
https://doi.org/10.1111/j.1365-2265.2008.03241.x
https://doi.org/10.1210/jc.2001-011762
https://doi.org/10.1159/000447667
https://doi.org/10.1097/MED.0000000000000356
https://doi.org/10.1111/ijcp.14484
https://doi.org/10.1016/j.endinu.2019.03.018
https://doi.org/10.1007/s40618-021-01548-x

