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Abstract

Background: The incidence and prevalence of hypothyroid-
ism are increasing and the threshold for the treatment of
hypothyroid as well as individuals without evident thyroid
disease with thyroid hormone is declining. Objective: To in-
vestigate endocrinologists’ use of thyroid hormones in hy-
pothyroid and euthyroid patients in Italy, a country where
different formulations of levothyroxine (LT4; tablet, liquid
solution and soft-gel capsule) are available on the market.
Methods: Members of the Associazione Medici Endocrinolo-
gi (Italian Association of Clinical Endocrinologists) were in-
vited to participate in a web-based survey investigating the
topic. Results: A total of 797 of 2,028 (39.3%) members com-
pleted all the sections of the survey; 98.7% declared that the
treatment of choice for hypothyroidism is LT4. A significant
minority (37.3%) indicated that LT4 may be considered in
infertile euthyroid women seeking pregnancy and harbour-
ing positive thyroperoxidase antibodies (TPOAb) and in goi-
tre increasing in size (18.1%). LT4 + LT3 was considered by

43.2% for LT4-replaced patients and normal TSH, if they re-
ported persistent symptoms. High percentages of respon-
dents chose LT4in a liquid solution or soft-gel capsules when
taken together with other drugs interfering with LT4 absorp-
tion (81.8%), in patients with a history of celiac disease, mal-
absorption, lactose intolerance, intolerance to common ex-
cipients (96.6%), or unexplained poor biochemical control of
hypothyroidism (74.4%), or in patients not able to adhere to
ingesting LT4 fasted and/or separated from food/drink
(98.9%). In total, 43.6% of responders would use LT4 in a lig-
uid solution or soft-gel capsules for hypothyroid patients
with biochemical euthyroidism on LT4, who had persistent
symptoms. Conclusions: The preferred treatment for hypo-
thyroidism is LT4; LT3 + LT4 combination treatment is main-
ly considered in patients with persistent symptoms. A sig-
nificant minority would offer LT4 to euthyroid women with
positive TPOAb and infertility and to euthyroid patients with
progressive simple goitre. Alternative LT4 formulations like
liquid solution or soft-gel capsules are largely reserved for
specific conditions (interfering drugs, actual or suspected
malabsorption, inability to take LT4 in the fasting state, un-
explained poor biochemical control of hypothyroidism).
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Introduction

Levothyroxine (LT4) prescription for hypothyroidism
is steadily increasing as the threshold of thyroid-stimulat-
ing hormone (TSH) concentration for initiating treat-
ment is progressively decreasing [1]. In the past decade,
different LT4 formulations (generic or branded, in tablet
form, soft-gel capsules or liquid solution) have become
commercially available for the treatment of hypothyroid-
ism [2]. Approved LT4 formulations, whether generic or
branded, are generally reported as effective in the treat-
ment of hypothyroidism, though differences in bioavail-
ability have been noted [3]. Pricing of different formula-
tions of LT4 varies widely. In addition to pricing of LT4,
a number of other factors may influence cost-effective-
ness: better patient adherence to LT4 treatment was as-
sociated with a significant reduction in all-cause and hy-
pothyroidism-related costs [4]; compared to tablets, lig-
uid solution of LT4 was associated with reduced number
of TSH tests [5]; while switching from branded to gener-
ic LT4 resulted in lower drug costs, overall healthcare
costs rose [6]. Moreover, switching from tablets to the
more costly gel capsule formulation of LT4 in patients
who experience intolerance or efficacy problems led to a
decrease in the mean number of dose changes and im-
proved symptom control [7]. Conversely, change in med-
ication formulation from branded to cheaper generic LT4
seems to be associated with increased reporting of side
effects and reduced efficacy [8, 9]. In addition to this, the
prevalence of treated hypothyroid individuals is growing
[10], and this is paralleled by an increase in the use of des-
iccated thyroid extract (DTE) and LT3 + LT4 combina-
tion therapy [11].

Increase in LT4 prescription may be driven by pres-
sure from patients attributing weight gain, fatigue, mood
disorders and poor memory to suboptimal treatment of
hypothyroidism [12, 13]. A recent American survey, fo-
cusing on the controversial topic of use of T3, revealed
that physicians’ choice of treatment was strongly influ-
enced by ongoing patient symptoms and characteristics
and independent of biochemical control of hypothyroid-
ism [14]. This is a concerning trend given the lack of evi-
dence of superiority of T3 treatment and the risks related
to subclinical hyperthyroidism, which include increased
morbidity and mortality [15-18].

The aim of this survey was to identify current attitudes
of Italian endocrinologists, relating to the treatment of
hypothyroidism, in a typical European country where all
LT4 formulations are available on the market and the pa-
tient is mainly managed by the endocrinologist.
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Table 1. Characteristics of the 797 respondents

Gender, 1 (%)

Male 327 (41)

Female 470 (59)
Years in medical practice, n (%)

<20 352 (44.2)

21-40 371 (46.5)

>40 74 (9.3)
Specialisation®, n (%)

Endocrinology 734 (92.1)

Internal medicine 130 (16.3)

Others 90 (11.3)
Place of employment?, n (%)

Hospital 385 (48.3)

Private 287 (36)

District clinic 163 (20.4)

University 103 (12.9)

* The sum of percentages exceeds 100% because some
respondents had >1 specialty and were employed in more than 1
place.

Methods

We utilized a web-based survey constructed with Lime-Survey,
an open-access platform that provides various question templates.
The questionnaire included 12 questions. A total of 2,028 mem-
bers of the Italian Association of Clinical Endocrinologists (Asso-
ciazione Medici Endocrinologi [AME]) were sent an initial E-
mail, including an electronic link to the questionnaire, followed
by 2 reminders between March 1 and 30, 2019. Survey responses
were collected and electronically stored by the survey service,
which were accessible by password. The survey service automat-
ically blocked repeat submissions from the same IP address. The
entire survey is available (online suppl. Appendix 1, see www.
karger.com/doi/10.1159/000502057).

Statistical Analysis

Summary statistics were prepared for responses to each ques-
tion. We considered as valid for statistical evaluation only those
questionnaires with complete demographic data from the respon-
dents. Pearson’s x* test or Fisher’s exact test was used to compare
frequencies (percentages) between categorical variables. A two-sid-
ed p value of <0.05 was considered as statistically significant. Data
were analysed using IBM SPSS Statistics version 19 software (SPSS,
Chicago, IL, USA). In all analyses, respondents stating that they did
not know the answer to a given question were pooled in the re-
sponse category with respondents who did not provide an answer.

Results
Sample Characteristics

A total of 882 (43.5%) members responded and 797
(39.3%) completed all the questions of the survey. Six
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Fig. 1. Use of LT4 in euthyroid subjects (a). Use of LT3 + LT4 in different conditions (b). TPOAb, thyroperoxi-

dase antibodies; LT4, levothyroxine.

hundred and twelve of the latter (76.8%) were also mem-
bers of another Italian Scientific Society, 34 (4.3%) of
the European Thyroid Association, and 11 (1.4%) of the
American Thyroid Association. The demographic char-
acteristics of the respondents (Table 1) were similar be-
tween respondents and the entire membership. Four
hundred and sixty-one (57.8%) treated thyroid patients
on a daily basis, 293 (36.8%) on a weekly basis, whereas
only 43 (5.4%) rarely managed thyroid patients. More
than 100 hypothyroid patients/year were treated by 470
(59%) respondents, 51-100 annually by 182 (22.8%), 10-
50 by 121 (15.2%) and only 24 AME members (3%) rare-
ly treated hypothyroid patients.

Treating Patients with Thyroid Hormones
The questions shown in Figure la sought to explore
the circumstances under which endocrinologists would
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consider therapy with thyroid hormones in patients with-
out hypothyroidism. Just over half of the respondents
(53.4%) answered that treatment with thyroid hormones
is never indicated, but more than one-third (37.3%)
would consider treatment with thyroid hormones in in-
fertile females with positive thyroid antibodies, and near-
ly 20% would treat euthyroid patients with simple goitre
that grew over time (never indicated versus. others; p =
NS). Unrelated conditions (depression resistant to anti-
depressant medications, obesity resistant to lifestyle in-
tervention, severe hypercholesterolemia and unexplained
fatigue) were rarely considered as indications for treat-
ment. Nearly all respondents (98.7%) answered that the
treatment of choice for hypothyroidism is LT4; very few
would prescribe DTE, whereas T4 + T3 combination
therapy was reserved for specific indications (LT4 vs.
DTE + T4 + T3; p < 0.01). Ninety-nine per cent of physi-
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Table 2. LT4 formulations preferred by respondents in different clinical scenarios

Tablets, Soft-gel Liquid Branded “I expect no major changes
n (%) capsules, solution, tablets, with the different
1 (%) 1 (%) 1 (%) formulations”, n (%)
Interfering drugs may influence the stability of therapy. Which LT4 preparation 34 (4.3) 255(32) 397 (49.8) 0(0) 111 (13.9)
is in your experience less likely to be subject to variable absorption?
Which of the following preparations of LT4 would you prescribe in case of a 9 (1.1) 246 (30.9) 524(65.7) 0(0) 18 (2.3)
first diagnosis of hypothyroidism, when the patient self-reports intolerance to
various foods raising the possibility of celiac disease, malabsorption, lactose
intolerance or intolerance to excipients?
Which of the following preparations of LT4 would you prescribe for a patient 0(0) 229(29.7) 364(45.7) 179(22.5) 25(3.1)
established on generic LT4 who has unexplained poor biochemical control of
hypothyroidism?
Which of the following preparations of LT4 would you prescribe for a patient 3(0.4) 255(32) 533(66.9) 0(0) 6 (0.7)
with poor biochemical control who is unable (due to busy lifestyle) to take LT4
fasting and separate from food/drink?
Which of the following preparations of LT4 would you prescribe for a patient 0(0) 154(19.3) 188(23.6) 54 (6.8) 401 (50.3)

established on generic T4 who has good biochemical control of hypothyroidism

but continues to have symptoms?

LT4, levothyroxine.

cians appear to have a major influence on the thyroid
management of their patients, since in 48.3% of cases
their patients were dispensed the type of LT4 recom-
mended, and in 50.7% of cases they had control over the
type of LT4 prescribed (patients dispensed the type of
LT4 recommended + control over the type of LT4 pre-
scribed versus no control + controlled by general practi-
tioners; p < 0.01).

Using Different LT4 Formulations

In Italy, the treatment of choice for hypothyroidism
remains LT4. Interestingly, in specific situations, Italian
endocrinologists prefer LT4 as a liquid solution or as soft-
gel capsules over other formulations in order to achieve
satisfactory control of hypothyroidism (Table 2). These
alternative formulations are preferred to tablets by the
vast majority not only in the presence of interfering drugs
(liquid solution + soft-gel capsules versus tablets and/or
“no major changes expected”; p < 0.01) but also in the
presence of celiac disease, malabsorption, lactose intoler-
ance, or intolerance to excipients (liquid solution + soft-
gel capsules versus tablets and/or “no major changes ex-
pected”; p < 0.01) and when the patient is unable to take
LT4 in the fasting state and separate it from food/drink
(liquid solution + soft-gel capsules versus tablets and/or
“no major changes expected”; p < 0.01). Liquid solution
or soft-gel capsules were also preferred by 3/4 of respon-
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dents, for patients on generic LT4 who have unexplained
poor biochemical control of hypothyroidism, while 22.5%
would suggest branded tablets (liquid solution + soft-gel
capsules versus branded tablets; p < 0.01). Finally, in pa-
tients treated with generic LT4 tablets who despite good
biochemical control of hypothyroidism had persistent
symptoms, nearly half (42.9%) would choose liquid solu-
tion or soft-gel capsules, although half of physicians
(50.3%) expected no major changes with the different for-
mulations (liquid solution + soft-gel capsules versus “no
major changes expected”; p = NS).

Monitoring Thyroid Hormone Treatment

After starting LT4 replacement treatment for hypothy-
roidism, or switching from one formulation to another,
or from a branded to a generic product, about 50% would
recheck TSH in 8 weeks and about 40% in 4-6 weeks (8
vs. 4-6 weeks; p = NS).

Combination Treatment with LT4 + LT3

LT4 + LT3 combination treatment was considered by
about 40% when symptoms persisted notwithstanding
normal TSH concentration, although the same percent-
age stated that available evidence does not support com-
bination treatment (LT3 + LT4 versus “no evidence”; p =
NS); other indications were scarcely considered for com-
bination treatment (p = NS; Fig. 1b).
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Discussion

Clinical Indications for Treatment with Thyroid

Hormones

This survey confirms that in Italy LT4 is the treatment
of choice for hypothyroidism. Furthermore, depression,
obesity, unexplained fatigue and hypercholesterolemia
are not regarded as indications for thyroid hormone
treatment. Such practice is in accordance with the avail-
able evidence [19-21].

In contrast with current guidelines, a significant mi-
nority (more than a third) of endocrinologists would con-
sider LT4 treatment in euthyroid female patients with in-
fertility associated with chronic autoimmune thyroiditis.
Infertility has been associated with positive thyroperoxi-
dase antibodies, especially in women with ovulatory dys-
function, but a large prospective study and a recently
published randomized clinical trial refuted this associa-
tion and any benefit of LT4 treatment [22, 23].

About a fifth of endocrinologists would treat simple
goitre growing over the time with LT4 in euthyroid pa-
tients. Robust evidence demonstrates that clinically sig-
nificant size reduction is rarely obtained with LT4 treat-
ment, that any favourable effect ceases after the with-
drawal of the suppressive treatment and that protracted
subclinical hyperthyroidism is potentially associated with
adverse effects [24]. So, most patients with simple goitre
do not benefit from this therapy and guidelines discour-
age such use [25]. Randomized clinical trials showed that
goitre size is at best modestly reduced by LT4, whereas a
greater effect may be obtained by triiodothyroacetic acid
or radioactive iodine, the latter being boosted in its effect
by recombinant human thyrotropin [26, 27]. Overall, the
responses of Italian endocrinologists about indications
for treatment with thyroid hormones were satisfactory
but deviations from evidence-based practice were noted
and need to be addressed.

Choice of LT4 Formulation

This issue is of interest because in Italy (unlike many
other European countries), different LT4 formulations
(tablet, soft-gel capsules, liquid solution) have been com-
mercially available. In patients without malabsorption or
concomitant drug intake that may interfere with absorp-
tion, the use of LT4 liquid solution or soft-gel capsules
was reported to achieve improved control of TSH and
better quality of life [28, 29]. The liquid solution was
found effective also when taken at the same time as break-
fast or simultaneously with interfering drugs like calcium,
iron and proton-pump inhibitors [30, 31]. The liquid so-
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lution also led to a satisfactory control of hypothyroidism
when used in enteral feeding tubes and in patients who
had bariatric surgery [32, 33]. These results are consistent
with the faster absorption of liquid solutions and, prob-
ably to a lesser extent of soft-gel capsules, compared to
tablets [34]. On the basis of these data, even if high-qual-
ity evidence is limited, liquid solutions or soft-gel cap-
sules are also recommended by 3/4 of Italian endocrinol-
ogists for a patient established on generic LT4 who has
unexplained poor biochemical control of hypothyroid-
ism. However, the inclination to suggest liquid solutions
or soft-gel capsules declined to about 50% when symp-
toms persist despite adequate biochemical control on ge-
neric LT4 tablets.

In our sample of endocrinologists, liquid solution or
soft-gel capsules are largely reserved for specific condi-
tions (interfering drugs, actual or suspected malabsorp-
tion, inability to take L'T4 in the fasting state, unexplained
poor biochemical control of hypothyroidism) and studies
suggest that these formulations might also guarantee a
better biochemical control of hypothyroidism; on the
other hand, they are more expensive. In this view, a cost-
effective analysis based on real-world data as well as stud-
ies aiming at optimizing patients’ adherence would be of
interest.

Once LT4 (generic or branded) has been prescribed,
the endocrine societies suggest monitoring thyroid func-
tion maintaining the same product and avoiding switch-
ing from one to another [35]. Since 2007 the Food and
Drug Administration has required that LT4 preparations
maintain 95-105% of their stated potency and that when
a generic or branded LT4 preparation meets these criteria
the LT4 preparations can be substituted, one for another
by the pharmacy [36, 37]. The American Thyroid Asso-
ciation recommends that patients should remain on a giv-
en LT4 product for as long as possible, and if a change in
the product is made, then thyroid function should be re-
checked [38]. That is of particular importance in specific
categories of subjects like thyroid cancer and congenital
hypothyroidism patients, in whom a narrow therapeutic
range is desired [39, 40]. Overall, adequate follow-up has
been demonstrated by 90% of Italian endocrinologists,
who after starting LT4 replacement treatment, or switch-
ing from one formulation to another, or from a branded
to a generic product, would recheck TSH within 8 weeks.

Combination Treatment with LT3 + LT4

Combination treatment with LT3 + LT4 is discour-
aged by both American and European Guidelines, based
on lack of indisputable benefits when compared to not

Eur Thyroid | 5
DOI: 10.1159/000502057




only LT4 therapy alone but also paucity of long-term out-
come data [15]. LT4 + LT3 combination therapy might be
considered as an experimental approach in compliant
LT4-treated hypothyroid patients who have persistent
complaints despite serum TSH values within the refer-
ence range, provided other autoimmune diseases or co-
morbidities have been excluded [15]. Nearly all respon-
dents considered LT4 the treatment of choice for hypo-
thyroidism, while very few would prescribe LT4 + LT3
combination therapy. Notably, a trial of combination
therapy was considered by about 40% of respondents in
the presence of persistent symptoms suggestive of hypo-
thyroidism notwithstanding TSH within the normal
range, whereas the same percentage would not expect any
improvement from this therapy. Regarding the question
to treat patients with persistent symptoms with T4/T3
combination 43% was for and 41% against, meaning that
this issue is still controversial and more evidence is need-
ed on which subgroup an effect could be expected and
also studies on DTE compared to T4/T3 combination
therapy are needed.

Strengths of the present survey that render the ob-
tained results reliable are (1) the high number of partici-
pants; (2) similar characteristics between respondents
and the entire cohort of AME members; and (3) the re-
sponses came from clinical endocrinologists who rou-
tinely manage a large number of hypothyroid patients.

Limitations mainly relate to the virtual patient situa-
tion and the fact that the patients’ views cannot be incor-
porated in the decision process. Whether a 39% response
rate is representative can always be questioned, and
whether these data can be extrapolated to other countries
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