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Abstract

Background The benefit of levothyroxine treatment of subclinical hypothyroidism (SCH) is
subject to debate. This study compared treatment satisfaction between older adults with
SCH using levothyroxine or placebo.

Methods We analyzed pooled individual participant data from two randomized, double-
blind, placebo-controlled trials investigating the effects of levothyroxine treatment in older
adults with SCH. Community-dwelling participants aged >65 years, with SCH (persistent
thyrotropin levels 4.60-19.99 mlU/L for >3 months and normal free thyroxine level) were
included. Intervention: dose titration until thyrotropin levels normalized, with a mock dose
adjustment of placebo. Treatment satisfaction was determined during the final study visit
using the Treatment Satisfaction Questionnaire for Medication (TSQM), encompassing
perceived effectiveness, side effects, convenience, and global satisfaction, along with the
participants’ desire to continue study medication after the trial.

Results We included 536 participants. At baseline, the median (IQR) age was 74.9 (69.7-
81.4) years, and 292 (55%) were women. The median (IQR) thyrotropin levels were 5.80
(5.10-7.00) mIU/L at baseline in both groups; at final visit 4.97 (3.90-6.35) mIU/L in the
placebo and 3.24 (2.49-4.41) mIU/L in the levothyroxine group. After treatment, the
groups did not differ significantly in global satisfaction (mean difference [95%Cl]: -1.1 [-4.5-
2.1], p=0.48), nor in any other domain of treatment satisfaction. These results held true
regardless of baseline thyrotropin levels or symptom burden. No major differences were
found in the numbers of participants who wished to continue medication after the trial
(levothyroxine 35% vs placebo 27%), did not wish to continue (levothyroxine 27% vs
placebo 30%), or did not know (levothyroxine 37% vs placebo 42%)(p=0.14). In a
subpopulation with high symptom burden from hypothyroid symptoms at baseline, those
using levothyroxine more often desired to continue the medication after the trial than
those using placebo (mean difference [95% Cl] -21.1% [-35.6% to -6.5%]).

Conclusion These pooled data from two RCTs, showed no major differences in treatment
satisfaction between older adults receiving levothyroxine or placebo. This finding has

important implications for decision-making regarding initiating levothyroxine treatment for
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SCH. Our findings generally support refraining from routinely prescribing levothyroxine in
Clinical Trial Registration ClinicalTrials.gov: NCT01660126; Netherlands Trial Register:

older adults with SCH.
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Introduction

Subclinical hypothyroidism (SCH) is a common condition defined by an elevated level of
thyrotropin and a free T4 level within the normal reference range. Its prevalence is more
frequent in women and increases with advancing age, varying from 5-20% in adults older
than 60 years 1. SCH is often asymptomatic or accompanied by nonspecific symptoms 2 and
around 90% of all individuals with SCH have mildly elevated thyrotropin levels < 10 mIU/L %
4. Progression from subclinical to overt hypothyroidism (defined by both elevated
thyrotropin and reduced free T4 levels) has been reported to occur in 1.9 - 12.7% of adults
older than 55 years with an elevated thyrotropin level < 10 mIU/L (mean follow-up 12-38

months) >7.

Whereas the need for thyroid hormone replacement therapy with
levothyroxine is evident for overt hypothyroidism, controversy exists for SCH, in particular
for older adults with a thyrotropin level < 10 mIU/L &. Nevertheless, levothyroxine is most
frequently prescribed and initiated in older adults (50-70 years) °, while the observed rise in
prescriptions in recent decades % 1! s likely attributed to an increase in treatment of
SCH 12,

When considering levothyroxine treatment in individuals with SCH, it has been
recommended to base the decision on both the physician’s judgment of the current
evidence and the patient’s preference 3. Randomized controlled trials (RCTs) have shown
that levothyroxine treatment does not improve thyroid-related symptoms, quality of life,
symptoms of depression, or cognitive function in older adults with SCH *'7, However,
patient preferences regarding treatment of SCH are currently unknown. In general, studies
have shown that patients’ health-related and treatment-related decisions can be affected
by their perceptions of care, a patient-reported outcome described as patient satisfaction
18, 13 Understanding treatment satisfaction and patients’ preferences regarding
(dis)continuation of levothyroxine treatment in a randomized controlled trial may provide
valuable insights into treatment-related decision-making and may reveal patient
perspectives that have not been captured by frequently used formal end-point
measurements such as thyroid-related quality of life.

Therefore, this study aimed to compare patient satisfaction for treatment between

older adults with subclinical hypothyroidism using either levothyroxine or placebo. Patient
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6
satisfaction for treatment was operationalized in this study as 1. effectiveness, side effects,

convenience, and global satisfaction of the trial medication; and, 2. the participants’ desire

for continuation of medication after the trial.

Materials and Methods
Design

This study constitutes a preplanned secondary study pooling individual participant data
from two randomized, double-blind and placebo-controlled parallel-group trials. The
primary focus of these trials was to investigate the effects of levothyroxine treatment in
community-dwelling older adults aged 2 65 years and diagnosed with subclinical
hypothyroidism. The trials, TRUST (Thyroid hormone Replacement for Untreated older
adults with Subclinical hypothyroidism — a randomized placebo-controlled Trial) > 2% and
IEMO 80+ (the Institute for Evidence-Based Medicine in Old Age 80-plus thyroid trial)'® 2!
were designed and executed as parallel studies, employing identical study protocols. The
TRUST study was registered at ClinicalTrials.gov (NCT01660126) and the IEMO80+ study at
the Netherlands Trial Register (NL3641; formerly NTR3851). Both clinical trials were
approved by the local institutional review boards (IRB) prior to data collection (see Table
S1in the Supplementary Appendix for IRB study numbers). Written informed consent was
obtained from all participants. The trial was performed in accordance with the principles of

the Declaration of Helsinki and Good Clinical Practice guidelines.
Study population

In summary, community-dwelling older adults with persisting subclinical hypothyroidism
were recruited from sites in Ireland, the Netherlands, Switzerland, and the UK between
April 2013 and May 2015. Persisting SCH was defined as having a thyrotropin level 4.60-
19.99 mIU/L and a free thyroxine level within the reference range, measured on at least
two occasions between 3 months and 3 years apart. Patient satisfaction questionnaires for
treatment were implemented at all sites, except the UK (n=150). Therefore, data from
randomized participants from Ireland, the Netherlands, and Switzerland were used for this

analysis.
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Data collection

Participants were assigned randomly in a 1:1 ratio to be administered either levothyroxine
or placebo. The levothyroxine groups commenced with a daily dosage of 50 ug (or 25 ug
for individuals with a body weight < 50 kg or a history of coronary heart disease), while the
placebo group started with an equivalent placebo. The levothyroxine dose was
incremented by 25 ug at intervals of 6-8 weeks, aiming to achieve a thyrotropin level
within the reference range (0.4-4.6 mIU/L). In the placebo group, an identical schedule was
used for mock titration. The final dose was defined as the dose received at the final visit or
the last dose received before withdrawal. Participants were followed up for a minimum of
12 months and a maximum of 36 months between April 2013 and May 2018, during which

the final visit was scheduled.
Study outcomes

Patient satisfaction for treatment was determined firstly by assessment of the Treatment
Satisfaction Questionnaire for Medication (TSQM v.II). The TSQM is an 11-item, general,
and non-specific medication satisfaction questionnaire that has been developed and
validated for chronic diseases and outpatient settings. The TSQM comprises the domains
effectiveness, side effects, convenience, and global satisfaction %2. All items are scored on a
5- or 7-point Likert scale except one item for the presence of side effects, which is binary
(i.e., yes or no). The scores for each domain are derived by summing the TSQM items.
Subsequently, the composite score is transformed into a value ranging from 0 to 100.
Higher scores signify greater satisfaction, greater perceived effectiveness, less burden
associated with side effects, or enhanced convenience. Participants experiencing no side
effects automatically attain the maximum score for the respective domain (i.e. 100). Side
effects were further assessed using an additional open question. Secondly, patient
satisfaction was determined by assessing the participants’ desire to continue the
medication after the trial (closed question: yes/no). The TSQM and other questions were
translated to the local language of the study sites and were filled in at the final visit, before
disclosure of the actual treatment allocation. All research personnel remained blinded to

the participants’ answers until after the trial.
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To characterize the study population, the following parameters were analyzed at
baseline: independent living, medical history, concomitant medication, Mini-Mental State
Examination scores, Letter-digit coding test, handgrip strength, body mass index, Barthel
index, instrumental activities of daily living score, thyroid function, thyroid-related quality
of life (as assessed by using the Hypothyroid Symptoms score [4 items] and Tiredness score
[7 items] from the ThyPRO-39 questionnaire, each on a scale from 0-100, with higher

scores indicating more symptoms/tiredness 23).

Data analysis

Participants were included in the statistical analysis if they had data available for at least
the TSQM v.Il domain ‘global satisfaction’ (representing overall satisfaction with the trial
medication), or the question assessing the participant’s desire to continue the medication
after the trial. Baseline characteristics are presented as mean (standard deviation [SD]) or
median (interquartile range [IQR]) depending on data distribution.

For all participants, the following parameters were determined per treatment arm:
mean or median TSQM compound scores for each domain, the number of participants
experiencing side effects, the number of participants expressing the desire to continue
treatment medication post-trial including 95% confidence intervals (95%Cl). Furthermore,
reported side effects were described and counted. Independent t-tests, Mann-Whitney U
tests or Chi-Square tests were performed to analyze between-group differences using IBM
SPSS Statistics for Windows, Version 29.0 (Armonk, NY: IBM Corp.); 95%Cls of differences
were included. Furthermore, additional analyses were performed to determine whether
the thyrotropin level at baseline, symptom burden at baseline, or sex influenced the
outcomes of treatment satisfaction. Subgroups of baseline thyrotropin levels included <
7.00 miU/Land > 7.00 mIU/L to match cut-off values in applicable guidelines. Participants
with high or low symptom burden were identified using the primary outcome parameters
from the TRUST trial, Hypothyroid Symptoms and Tiredness scores from the ThyPRO-39 %,
High symptom burden was defined as a baseline score for Hypothyroid Symptoms >30 or
Tiredness score > 40 24, Independent t-tests, Mann-Whitney U tests or Chi-Square tests

were performed to analyze differences in patient satisfaction per treatment arm by
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9
comparing: groups with high or low symptom burden, baseline thyrotropin subgroups, and

women versus men. P-values < 0.05 were considered statistically significant.

Results

In the pooled trials of TRUST and IEMO 80+, a total of 692 participants from Ireland, the
Netherlands, and Switzerland were included (346 randomized to levothyroxine and 346 to
placebo). Data for treatment satisfaction were available for 276 (80%) participants in the
levothyroxine group and for 260 (75%) participants in the placebo group (Figure 1).

At baseline, the median (IQR) age was 74.9 years (69.7-81.4), approximately 55%
(n/N=292/536) of participants were women and the median (IQR) thyrotropin level was
5.8 (5.1-7.0) mlU/L in both the placebo and levothyroxine group (Table 1). At
randomization, the median (IQR) hypothyroid symptom scores were similar (12.5 (0.0-
25.0) in both the placebo and levothyroxine group), as were the median (IQR) tiredness
scores (17.8 (10.7-28.5) in the placebo and 17.8 (8.0-35.7) in the levothyroxine group). At
the final visit, the median (IQR) thyrotropin level was 3.24 mIU/L (2.49-4.41) in the
levothyroxine group at a mean (SD) final dose of 53.7 ug (17.1) per day as compared to
4.97 mIU/L (3.90-6.35) in the placebo group at a mean final placebo dose of 52.3 ug (15.2)
per day (mean difference in change between groups [95%Cl]: 1.84 mIU/L [-2.25 — 1.42],
p<0.001]). The median (IQR) treatment duration was 375 (360-715) days for placebo and
422 (357-731) days for levothyroxine. Baseline characteristics were similar between
participants who were included in the analysis for treatment satisfaction, and those who
were excluded (data not shown).

At the final visit, participants from the levothyroxine and placebo groups did not
differ with respect to treatment satisfaction as measured by the TSQM domains
effectiveness, side effects, convenience, and global satisfaction (Table 2). In the
levothyroxine group, 11.0% (95%Cl: 7.2-14.7) of participants reported experiencing side
effects versus 8.5% (95%Cl: 5.0-11.8) in the placebo group (mean difference [95%Cl] -2.5 [-
7.5—2.5], p=0.32). A variety of side effects concerning many organ systems were reported,
including headache, fatigue, mood change, cognitive problems, perspiration, palpitations,

gastrointestinal complaints, skin problems, dry eyes, and muscle ache. In both treatment
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10
groups, similar rates of complaints were observed except for gastrointestinal problems

which were reported more often in the levothyroxine group (n=7 vs n=1 in the placebo
group).

When participants were asked at the final visit whether they would like to continue
the treatment after the trial, no major differences were found between both treatment
groups (Figure 2): 35.4% (95%Cl: 29.7 — 41.1) in the levothyroxine group wished to
continue treatment vs 27.4% (95%Cl: 21.9-32.8) in the placebo group (mean difference
[95%Cl]: -8.0 [-15.8 —-0.1], 30.1% (95%Cl: 24.5-35.7) in the placebo group did not wish to
continue treatment vs 27.3% (95%Cl: 22.0-32.6) in the levothyroxine group (mean
difference [95%Cl]: 2.8 [-4.8 — 10.5], and 37.3% (95%Cl: 31.5-43.0) in the levothyroxine vs
42.5% (95%Cl: 36.4-48.4) in the placebo group did not know (mean difference [95%Cl]: 5.2
[-3.1-13.5] (p=0.14). When comparing the TSQM scores from participants who wished to
continue the study medication after the trial, we found no relevant differences between
the levothyroxine and placebo group (median [IQR] scores for effectiveness 66.6 [50.0-
66.6] in both groups, p=0.97; side effects 100 [100-100] in both groups, p=0.04;
convenience 66.6 [66.6-83.3] in placebo and 72.2 [66.6-88.8] in levothyroxine group,
p=0.13; global satisfaction 66.6 [58.3-66.6] in placebo and 66.6 [50.0-83.3] in levothyroxine
group, p=0.84). Likewise, no differences between both treatment groups were found for
the TSQM scores when comparing participants who did not wish to continue the study
medication after the trial, or who did not know (all p values > 0.15).

Subgroup analysis for low vs high thyrotropin levels at baseline with a cut-off point
of 7.00 mIU/L showed no significant differences in treatment satisfaction between the
levothyroxine and the placebo group (Table 3). Subgroup analyses for participants with
high or low symptom burden at baseline did not show significant differences between the
levothyroxine and placebo groups for any of the treatment satisfaction domains of the
TSQM (Table 4). Within participants with a high symptom burden, those in the
levothyroxine group more often wished to continue the medication after the trial than
those in the placebo group (34.3% vs. 13.2% for a high burden of hypothyroid symptoms
[mean difference (95%Cl): -21.1% (-35.6% to -6.5%)]; 37.3 vs. 15.6% for a high burden of
tiredness [mean difference (95%Cl): -21.6% (-39.9% to -3.3%)]) (Table 4). Subgroup analysis
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of women versus men did not reveal any differences between both treatment groups with

respect to treatment satisfaction (Table S2 in the Supplementary Appendix).

Discussion

In this analysis of pooled data from two RCTs of community-dwelling adults aged 65 years
and older with subclinical hypothyroidism, patient satisfaction for treatment did not differ
between those treated with levothyroxine or placebo with respect to perceived
effectiveness, convenience, side effects, and global satisfaction. This was also true for
participants with high or low symptom burden based on hypothyroid symptoms or
tiredness, and for different thyrotropin levels at baseline. In addition, the participants’
desire for continuation of the study medication after the trial, did not differ between both
treatment groups, except for a subgroup of participants with high symptom burden using
levothyroxine who more often wished to continue the study medication than those in the
placebo group.

Assessment of treatment satisfaction for levothyroxine as a means to judge the
efficacy of therapy, adds to other patient-reported outcome measures (PROMs) that are
used to determine the success of therapy. Particularly, treatment satisfaction has been
demonstrated to be sensitive to drug therapy-induced changes in various conditions 22,
To our knowledge, this is the largest randomized controlled trial in which patient
satisfaction for hormone replacement therapy in SCH was investigated. To date, we have
found only one study that examined satisfaction with levothyroxine treatment in subjects
with SCH. Razvi et al. conducted a randomized, double-blind, placebo-controlled crossover
trial to investigate the effects of 12 weeks of levothyroxine treatment on cardiovascular
risk profile and patient-reported outcomes in community-dwelling adults with SCH 2°. In
line with our results, although in the short term, they found no significant effect of
levothyroxine therapy on treatment satisfaction, which was measured using the 7-item
Underactive Thyroid Treatment Satisfaction Questionnaire (ThyTSQ) (no quantitative
outcomes shown). Likewise, these results were independent of baseline thyrotropin

values.
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Previous analyses from the TRUST and IEMO-80+ RCTs have shown no beneficial

effect of levothyroxine treatment in older adults with SCH when investigating a broad
range of clinical parameters including thyroid-related quality of life, executive cognitive
function, blood pressure, body mass index > 16, physical or mental fatiguability 3,
depressive symptoms 17, muscle function 3, bone health 3% 33, hemoglobin level 3*, carotid
atherosclerosis 3, systolic and diastolic heart function 3¢, and risk of cardiovascular
outcomes 7. The current results, demonstrating no major effect of levothyroxine on
treatment satisfaction in older adults with SCH, extend these findings. Only a subgroup of
participants with high symptom burden from hypothyroid symptoms using levothyroxine,
more often desired to continue the medication after the trial when compared to placebo.
This might point to some positive effect that these subjects are experiencing but has not
been measured yet. However, caution should be exercised in interpreting these results.
The numbers were small and given the precision of the estimate this could be a chance
finding. Overall, the combination of outcomes do not support routine levothyroxine
treatment of SCH in adults aged 65 years and older.

This study has certain strengths. To our knowledge, this is the first RCT to
investigate patient treatment satisfaction with levothyroxine for SCH in older adults. We
used the TSQM, a psychometrically sound and valid measure of the major dimensions of
patient satisfaction with medication 22, which has been shown to be sensitive to
treatment-induced changes 2>, As an additional measure, we asked participants whether
they wished to continue the study medication after the trial. In our opinion, the treatment
period of 1 year provided sufficient time for possible benefits concerning treatment
satisfaction to become apparent. This is supported by results from the TSQM validation
study showing that individuals on medication for less than two months, reported
significantly lower treatment satisfaction (for effectiveness and side effects) than those on
medication for a longer period 3. Another strength is that the participants’ perceptions
were studied within the context of a blinded, randomized, controlled trial. This is
important since patient reported outcomes such as quality of life and treatment
preference may not consistently align with thyrotropin levels .

There are also limitations to this study. First, it could be argued that low symptom

scores at trial entry may have limited the possibility of detecting an effect on treatment
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satisfaction with levothyroxine. However, when comparing participants with high

symptom burden from hypothyroid symptoms or tiredness, we did not observe more
clinical benefits 24, as well as no difference in treatment satisfaction between the
levothyroxine and placebo group as measured by the TSQM. Second, we cannot exclude
the possibility that patient satisfaction for levothyroxine treatment would significantly
differ from placebo under more intensive treatment leading to lower thyrotropin levels
within the reference range. It must be noted though, that Razvi et al. did not find a
significant difference in treatment satisfaction using a higher dose of levothyroxine (100
ug) that resulted in a low mean level of thyrotropin (0.5 mIU/L) compared to placebo %°.
Finally, it could be argued that many of our subjects may have been euthyroid if age-
adjusted thyrotropin reference values had been used. However, in clinical practice,
medical laboratories have not yet implemented these. To date, many older adults are still
diagnosed with SCH based on a single reference interval for all ages and receive thyroid
hormone replacement therapy. Therefore, our findings remain relevant. Currently,
levothyroxine stands as one of the most commonly prescribed drugs globally % 4° and is
most frequently prescribed and initiated in older adults (50-70 years) °. Despite a low
prevalence (0.1-1.9%) and a consistent incidence of overt hypothyroidism, prescriptions
have increased substantially over the past decades (from 2.3 to 3.5%) %1, This rise is
likely attributed to increased SCH treatment 2. In the U.S., a study found that the majority
(65.7%) of individuals starting levothyroxine were diagnosed with SCH #. Furthermore,
studies have indicated a decline in thyrotropin levels at the onset of treatment %> 43, This
trend is concerning as it may increase the risk of ineffective treatment. These
developments stress the relevance of studies investigating treatment efficacy of SCH and
emphasize the necessity to optimize related diagnostics.

This analysis of pooled data from two randomized controlled trials shows no major
differences in patient satisfaction for treatment with either levothyroxine or placebo in
older adults with subclinical hypothyroidism. This finding has important implications for
the process of decision-making concerning the initiation of treatment for SCH and further

supports refraining from prescribing thyroxin treatment in older adults with SCH.



Downloaded by University of Bern from www.liebertpub.com at 04/30/24. For persona use only.

Thyroid
Patient-reported satisfaction with thyroid hormone replacement therapy for subclinical hypothyroidism in older adults: A pooled analysis of individual participant data from two randomized controlled trials (DOI:

10.1089/thy.2023.0624)
This paper has been peer-reviewed and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof.

Page 14 of 32

14
Author Contribution Statement

Conceptualization: all authors.

Data curation: all authors

Formal analysis: Ravensberg, Du Puy, Poortvliet, Gussekloo.

Funding acquisition: Mooijaart, Gussekloo, Kearney, Rodondi.
Investigation: all authors.

Methodology: all authors.

Project administration: Du Puy, Mooijaart, Gussekloo, Kearney, Rodondi.
Supervision: Mooijaart, Gussekloo, Kearney, Rodondi

Validation: N/A.

Writing: Ravensberg, Poortvliet, Gussekloo

Writing — review & editing: all authors

All of the authors provided final approval of the version of the manuscript to be published

and agreed to be accountable for all aspects of the work.

Author Disclosure Statement

Ravensberg reported receiving a grant from the Netherlands Organization for Health
Research and Development (ZonMw 839110026).

Dr. Poortvliet reported receiving grants from the Netherlands Organization for Health
Research and Development (ZonMw) and the European Union FP7-HEALTH-2011 program
during the conduct of the study.

Dr. Du Puy reported receiving grants from European Union FP7 and ZonMw (627001001)
and nonfinancial support from Merck KGaA during the conduct of the study.

Dr. Rodondi reported receiving grants from the Swiss National Science Foundation and the
Velux Foundation (EU FP7-HEALTH-2011) during the conduct of the study.

Dr. Blum reported receiving grants from the Swiss National Science Foundation and Swiss
Heart Foundation, all unrelated to the current study.

Dr. Kearney reported receiving grants from European Union FP7 during the conduct of the

study.



Downloaded by University of Bern from www.liebertpub.com at 04/30/24. For persona use only.

Page 15 of 32

Thyroid
Patient-reported satisfaction with thyroid hormone replacement therapy for subclinical hypothyroidism in older adults: A pooled analysis of individual participant data from two randomized controlled trials (DOI:

10.1089/thy.2023.0624)
This paper has been peer-reviewed and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof.

15

Dr. Mc Carthy reported nonfinancial support from Merck KGaA during the conduct of the
study

Dr. Mooijaart reported receiving grants from ZonMw (627001001) and nonfinancial
support from Merck during the conduct of the study.

Dr. Gussekloo reported receiving grants from European Union FP7 and ZonMw
(627001001) and nonfinancial support from Merck KGaA during the conduct of the study.

No other disclosures were reported.

Funding

A research grant from the European Union FP7- HEALTH-2011 program (grant agreement
number 278148) financed the TRUST trial. Prof. Rodondi’s thyroid research is funded by a
grant from the Swiss National Science Foundation (32003B_200606). The IEMO 80-plus
Thyroid trial was supported by a research grant (627001001) from ZonMw under the

ZonMw program Evidence-based Medicine in Old age.

Correspondence to Janneke Ravensberg; a.j.j.ravensberg@lumc.nl



Downloaded by University of Bern from www.liebertpub.com at 04/30/24. For persona use only.

Thyroid
Patient-reported satisfaction with thyroid hormone replacement therapy for subclinical hypothyroidism in older adults: A pooled analysis of individual participant data from two randomized controlled trials (DOI:

10.1089/thy.2023.0624)
This paper has been peer-reviewed and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof.

Page 16 of 32

16

References

10.

McDermott MT, Ridgway EC. Subclinical hypothyroidism is mild thyroid failure and
should be treated. J Clin Endocrinol Metab. 2001;86(10):4585-90; doi:
10.1210/jcem.86.10.7959.

Javed Z, Sathyapalan T. Levothyroxine treatment of mild subclinical hypothyroidism:
a review of potential risks and benefits. Ther Adv Endocrinol Metab. 2016;7(1):12-
23; doi: 10.1177/2042018815616543.

Biondi B, Cappola AR, Cooper DS. Subclinical Hypothyroidism: A Review. Jama.
2019;322(2):153-60; doi: 10.1001/jama.2019.9052.

Rodondi N, den Elzen WP, Bauer DC, et al. Subclinical hypothyroidism and the risk of
coronary heart disease and mortality. Jama. 2010;304(12):1365-74; doi:
10.1001/jama.2010.1361.

Somwaru LL, Rariy CM, Arnold AM, et al. The natural history of subclinical
hypothyroidism in the elderly: the cardiovascular health study. J Clin Endocrinol
Metab. 2012;97(6):1962-9; doi: 10.1210/jc.2011-3047.

Diez JJ, Iglesias P. Spontaneous subclinical hypothyroidism in patients older than 55
years: an analysis of natural course and risk factors for the development of overt
thyroid failure. J Clin Endocrinol Metab. 2004;89(10):4890-7; doi: 10.1210/jc.2003-
032061.

Parle JV, Franklyn JA, Cross KW, et al. Prevalence and follow-up of abnormal
thyrotrophin (TSH) concentrations in the elderly in the United Kingdom. Clin
Endocrinol (Oxf). 1991;34(1):77-83; doi: 10.1111/j.1365-2265.1991.tb01739.x.
Peeters RP, Brito JP. Subclinical hypothyroidism: to treat or not to treat? Eur J
Endocrinol. 2020;183(6):D15-d24; doi: 10.1530/eje-20-0621.

Jonklaas J, DeSale S. The ages and TSH values of patients being prescribed
levothyroxine. Ther Adv Endocrinol Metab. 2020;11:2042018820937896; doi:
10.1177/2042018820937896.

Razvi S, Korevaar TIM, Taylor P. Trends, Determinants, and Associations of Treated
Hypothyroidism in the United Kingdom, 2005-2014. Thyroid. 2019;29(2):174-82; doi:
10.1089/thy.2018.0251.



Downloaded by University of Bern from www.liebertpub.com at 04/30/24. For persona use only.

Page 17 of 32

Thyroid
Patient-reported satisfaction with thyroid hormone replacement therapy for subclinical hypothyroidism in older adults: A pooled analysis of individual participant data from two randomized controlled trials (DOI:

10.1089/thy.2023.0624)
This paper has been peer-reviewed and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof.

11.

12.

13.

14.

15.

16.

17.

18.

19.

17
Statista. Number of levothyroxine prescriptions in the U.S. from 2004-2019.

https://www.statista.com/statistics/780284/levothyroxine-prescriptions-number-in-
the-us/2022 [updated Feb 3, 2022.

Rodriguez-Gutierrez R, Maraka S, Ospina NS, et al. Levothyroxine overuse: time for
an about face? Lancet Diabetes Endocrinol. 2017;5(4):246-8; doi: 10.1016/s2213-
8587(16)30276-5.

Villar HC, Saconato H, Valente O, et al. Thyroid hormone replacement for subclinical
hypothyroidism. Cochrane Database Syst Rev. 2007;2007(3):Cd003419; doi:
10.1002/14651858.CD003419.pub2.

Feller M, Snel M, Moutzouri E, et al. Association of Thyroid Hormone Therapy With
Quality of Life and Thyroid-Related Symptoms in Patients With Subclinical
Hypothyroidism: A Systematic Review and Meta-analysis. Jama. 2018;320(13):1349-
59; doi: 10.1001/jama.2018.13770.

Stott DJ, Rodondi N, Kearney PM, et al. Thyroid Hormone Therapy for Older Adults
with Subclinical Hypothyroidism. N Engl J Med. 2017;376(26):2534-44; doi:
10.1056/NEJM0a1603825.

Mooijaart SP, Du Puy RS, Stott DJ, et al. Association Between Levothyroxine
Treatment and Thyroid-Related Symptoms Among Adults Aged 80 Years and Older
With Subclinical Hypothyroidism. Jama. 2019:1-11; doi: 10.1001/jama.2019.17274.
Wildisen L, Feller M, Del Giovane C, et al. Effect of Levothyroxine Therapy on the
Development of Depressive Symptoms in Older Adults With Subclinical
Hypothyroidism: An Ancillary Study of a Randomized Clinical Trial. JAMA Netw Open.
2021;4(2):e2036645; doi: 10.1001/jamanetworkopen.2020.36645.

Taylor TR. Understanding the choices that patients make. J] Am Board Fam Pract.
2000;13(2):124-33; doi: 10.3122/15572625-13-2-124.

Brody DS, Miller SM, Lerman CE, et al. Patient perception of involvement in medical
care: relationship toillness attitudes and outcomes. J Gen Intern Med. 1989;4(6):506-

11; doi: 10.1007/bf02599549.



Downloaded by University of Bern from www.liebertpub.com at 04/30/24. For persona use only.

Thyroid
Patient-reported satisfaction with thyroid hormone replacement therapy for subclinical hypothyroidism in older adults: A pooled analysis of individual participant data from two randomized controlled trials (DOI:

10.1089/thy.2023.0624)
This paper has been peer-reviewed and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof.

20.

21.

22.

23.

24,

25.

26.

27.

Page 18 of 32

18
Stott DJ, Gussekloo J, Kearney PM, et al. Study protocol; Thyroid hormone

Replacement for Untreated older adults with Subclinical hypothyroidism - a
randomised placebo controlled Trial (TRUST). BMC Endocr Disord. 2017;17(1):6; doi:
10.1186/s12902-017-0156-8.

Du Puy RS, Postmus I, Stott DJ, et al. Study protocol: a randomised controlled trial on
the clinical effects of levothyroxine treatment for subclinical hypothyroidism in
people aged 80 vyears and over. BMC Endocr Disord. 2018;18(1):67; doi:
10.1186/s12902-018-0285-8.

Atkinson MJ, Kumar R, Cappelleri JC, et al. Hierarchical construct validity of the
treatment satisfaction questionnaire for medication (TSQM version Il) among
outpatient pharmacy consumers. Value Health. 2005;8 Suppl 1:59-s24; doi:
10.1111/j.1524-4733.2005.00066.x.

Watt T, Hegedus L, Groenvold M, et al. Validity and reliability of the novel thyroid-
specific quality of life questionnaire, ThyPRO. Eur J Endocrinol. 2010;162(1):161-7,;
doi: 10.1530/eje-09-0521.

de Montmollin M, Feller M, Beglinger S, et al. L-Thyroxine Therapy for Older Adults
With Subclinical Hypothyroidism and Hypothyroid Symptoms: Secondary Analysis of
a Randomized Trial. Ann Intern Med. 2020;172(11):709-16; doi: 10.7326/m19-3193.
Lintzeris N, Dunlop AJ, Haber PS, et al. Patient-Reported Outcomes of Treatment of
Opioid Dependence With Weekly and Monthly Subcutaneous Depot vs Daily
Sublingual Buprenorphine: A Randomized Clinical Trial. JAMA Netw Open.
2021;4(5):e219041; doi: 10.1001/jamanetworkopen.2021.9041.

Johannsson G, Feldt-Rasmussen U, Hakonsson IH, et al. Safety and convenience of
once-weekly somapacitan in adult GH deficiency: a 26-week randomized, controlled
trial. Eur J Endocrinol. 2018;178(5):491-9; doi: 10.1530/eje-17-1073.

Palacios S, Agodoa I, Bonnick S, et al. Treatment satisfaction in postmenopausal
women suboptimally adherent to bisphosphonates who transitioned to denosumab
compared with risedronate or ibandronate. J Clin Endocrinol Metab.

2015;100(3):E487-92; doi: 10.1210/jc.2014-3594.



Downloaded by University of Bern from www.liebertpub.com at 04/30/24. For persona use only.

Page 19 of 32

Thyroid
Patient-reported satisfaction with thyroid hormone replacement therapy for subclinical hypothyroidism in older adults: A pooled analysis of individual participant data from two randomized controlled trials (DOI:

10.1089/thy.2023.0624)
This paper has been peer-reviewed and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof.

28.

29.

30.

31.

32.

33.

34.

35.

19
Calkwood J, Cree B, Crayton H, et al. Impact of a switch to fingolimod versus staying

on glatiramer acetate or beta interferons on patient- and physician-reported
outcomes in relapsing multiple sclerosis: post hoc analyses of the EPOC trial. BMC
Neurol. 2014;14:220; doi: 10.1186/s12883-014-0220-1.

Razvi S, Ingoe L, Keeka G, et al. The beneficial effect of L-thyroxine on cardiovascular
risk factors, endothelial function, and quality of life in subclinical hypothyroidism:
randomized, crossover trial. J Clin Endocrinol Metab. 2007;92(5):1715-23; doi:
10.1210/jc.2006-1869.

Stuber MJ, Moutzouri E, Feller M, et al. Effect of Thyroid Hormone Therapy on
Fatigability in Older Adults With Subclinical Hypothyroidism: A Nested Study Within
a Randomized Placebo-Controlled Trial. ) Gerontol A Biol Sci Med Sci. 2020;75(9):e89-
€94; doi: 10.1093/gerona/glaal23.

Netzer S, Chocano-Bedoya P, Feller M, et al. The effect of thyroid hormone therapy
on muscle function, strength and mass in older adults with subclinical
hypothyroidism-an ancillary study within two randomized placebo controlled trials.
Age Ageing. 2023;52(1); doi: 10.1093/ageing/afac326.

Blichi AE, Feller M, Netzer S, et al. Bone geometry in older adults with subclinical
hypothyroidism upon levothyroxine therapy: A nested study within a randomized
placebo controlled trial. Bone. 2022;161:116404; doi: 10.1016/j.bone.2022.116404.
Gonzalez Rodriguez E, Stuber M, Del Giovane C, et al. Skeletal Effects of Levothyroxine
for Subclinical Hypothyroidism in Older Adults: A TRUST Randomized Trial Nested
Study. J Clin Endocrinol Metab. 2020;105(1); doi: 10.1210/clinem/dgz058.

Du Puy RS, Poortvliet RKE, Mooijaart SP, et al. No Effect of Levothyroxine on
Hemoglobin in Older Adults With Subclinical Hypothyroidism: Pooled Results From 2
Randomized Controlled Trials. J Clin Endocrinol Metab. 2022;107(6):e2339-e47; doi:
10.1210/clinem/dgac106.

Blum MR, Gencer B, Adam L, et al. Impact of Thyroid Hormone Therapy on
Atherosclerosis in the Elderly With Subclinical Hypothyroidism: A Randomized Trial. J
Clin Endocrinol Metab. 2018;103(8):2988-97; doi: 10.1210/jc.2018-00279.



Downloaded by University of Bern from www.liebertpub.com at 04/30/24. For persona use only.

Thyroid
Patient-reported satisfaction with thyroid hormone replacement therapy for subclinical hypothyroidism in older adults: A pooled analysis of individual participant data from two randomized controlled trials (DOI:

10.1089/thy.2023.0624)
This paper has been peer-reviewed and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof.

36.

37.

38.

39.

40.

41.

42.

43.

Page 20 of 32

20
Gencer B, Moutzouri E, Blum MR, et al. The Impact of Levothyroxine on Cardiac

Function in Older Adults With Mild Subclinical Hypothyroidism: A Randomized
Clinical Trial. Am J Med. 2020;133(7):848-56.e5; doi: 10.1016/j.amjmed.2020.01.018.
Zijlstra LE, Jukema JW, Westendorp RGJ, et al. Levothyroxine Treatment and
Cardiovascular Outcomes in Older People With Subclinical Hypothyroidism: Pooled
Individual Results of Two Randomised Controlled Trials. Front Endocrinol (Lausanne).
2021;12:674841; doi: 10.3389/fendo.2021.674841.

Atkinson MJ, Sinha A, Hass SL, et al. Validation of a general measure of treatment
satisfaction, the Treatment Satisfaction Questionnaire for Medication (TSQM), using
a national panel study of chronic disease. Health Qual Life Outcomes. 2004;2:12; doi:
10.1186/1477-7525-2-12.

Samuels MH, Kolobova I, Niederhausen M, et al. Effects of Altering Levothyroxine (L-
T4) Doses on Quality of Life, Mood, and Cognition in L-T4 Treated Subjects. J Clin
Endocrinol Metab. 2018;103(5):1997-2008; doi: 10.1210/jc.2017-02668.

ClinCalc. DrugStats 2021 Update - The Most Commonly Prescribed Drugs in the
United States https://clincalc.com/blog/2021/09/clincalc-drugstats-2021-update-
the-most-commonly-prescribed-drugs-in-the-united-states/?s=levothyroxine2022 |
Brito JP, Ross JS, El Kawkgi OM, et al. Levothyroxine Use in the United States, 2008-
2018. JAMA Intern Med. 2021; doi: 10.1001/jamainternmed.2021.2686.

Taylor PN, Igbal A, Minassian C, et al. Falling threshold for treatment of borderline
elevated thyrotropin levels-balancing benefits and risks: evidence from a large
community-based  study. JAMA Intern Med. 2014;174(1):32-9; doi:
10.1001/jamainternmed.2013.11312.

Medici BB, Nygaard B, la Cour JL, et al. Changes in Prescription Routines for Treating
Hypothyroidism Between 2001 and 2015: An Observational Study of 929,684 Primary
Care Patients in Copenhagen. Thyroid. 2019;29(7):910-9; doi:
10.1089/thy.2018.0539.



Downloaded by University of Bern from www.liebertpub.com at 04/30/24. For persona use only.

Page 21 of 32

Thyroid
Patient-reported satisfaction with thyroid hormone replacement therapy for subclinical hypothyroidism in older adults: A pooled analysis of individual participant data from two randomized controlled trials (DOI:

10.1089/thy.2023.0624)
This paper has been peer-reviewed and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof.

21
Table 1. Baseline characteristics of the participants.

Characteristic Placebo Levothyroxine
(n =260) (n =276)
Age - median (IQR) 75.3 (69.6-82.2) 74.5(69.7-80.5)

Sex - number (%)

Men 117 (45) 127 (46)
Women 143 (55) 149 (54)
Living independently — nr (%) 253 (97) 268 (97)

Medical history — nr (%)

Cardiovascular disease 2 164 (63) 178 (65)

Diabetes mellitus 25 (10) 47 (17)

Osteoporosis 42 (16) 37 (13)
Concomitant medication - median (IQR) 4 (2-5) 4 (2-6)
Mini-Mental State Examination score — 29 (28-30) 29 (28-30)

median (IQR) °

Letter-digit coding test — mean (SD) © 24.8 (7.6) 24.5 (7.3)
Handgrip strength, kg — mean (SD) @ 28.5(11.1) 28.3(10.2)
Body mass index, kg/m? — mean (SD) 27.6 (4.3) 27.8(5.2)
Barthel index — median (IQR) © 20 (20-20) 20 (20-20)
Instrumental activities of daily living score — 14 (14-14) 14 (14-14)

median (IQR) f
Thyrotropin level, mIU/L - median (IQR) 5.80(5.10-7.00) 5.79(5.10-7.03)
Free thyroxine, pmol/L - mean (SD) 13.65 (1.99) 13.75(1.99)

Abbreviations: IQR, interquartile range; nr, number; SD, standard deviation.

@ Includes myocardial infarction, angina, stroke, transient ischemic attack, heart failure,
peripheral vascular disease, revascularization, atrial fibrillation, and/or hypertension.

b Range, 0-30; 29-30 indicates no cognitive impairment; 25-28, mild cognitive impairment;
19-24, moderate cognitive impairment; < 19, cognitive impairment.

¢ The number of digits coded within 90 seconds; higher scores indicated better executive

cognitive function.
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4 Higher scores indicate better muscle strength; mean for women aged 75 yrs, 21.4 kg;

mean for men aged 75 years, 35.6 kg.

€ Range 0-20; 20 indicates fully independent in activities of daily living and mobility; 15-19,
moderately to fully independent; 10-14, needing help but capable of own activities; 5-9,
severely dependent, 0-4, totally dependent.

fRange 0-14, higher scores indicate better performance in instrumental activities of daily

living.
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Table 2. Outcome parameters of patient satisfaction regarding treatment with
levothyroxine or placebo in older adults.
Characteristic Placebo Levothyroxine Mean difference P
(95%Cl) value
TSQM, mean (SD)
Effectiveness ? 57.5(17.5) 58.2 (20.4) -0.7 (-4.4-3.0) 0.70
[n=195] [n=206]
Convenience © 71.9 (14.9) 72.7 (14.8) -0.8(-3.2-1.7) 0.55
[n=260] [n=275]
Global satisfaction ¢ 60.9 (17.5) 62.1 (19.5) -1.1(-4.5-2.1) 0.48
[n=236] [n=252]
TSQM, median (IQR)
Side effects ® 100 (100-100) 100 (100-100) 0.75
[n=258] [n=273]
As a result of taking this
medication, do you experience
any side effects at all? Percentage
of participants (95%Cl)
No 91.5 (88.1- 89.0 (85.3- 2.5(-2.5-7.5) 0.32
94.9) 92.7)
Yes 8.5(5.0-11.8)  11.0(7.2-14.7) -2.5(-7.5-2.5)

Abbreviations: TSQM, Treatment Satisfaction Questionnaire for Medication; IQR,

interquartile range; 95%Cl, 95% confidence interval.

@ Range 0-100; score derived from a 7-point Likert scale ranging from extremely dissatisfied

to extremely satisfied; higher scores indicate more satisfaction regarding the effectiveness

of levothyroxine.

b Range 0-100; score derived from a 5-point Likert scale ranging from extremely

bothersome to not at all bothersome; higher values indicate less bothersome side effects

from levothyroxine.

¢ Range: 0-100; score derived from a 5-point Likert scale ranging from extremely difficult to

extremely easy; higher scores indicate more convenience regarding levothyroxine usage.
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d Range: 0-100; score derived from a 5-point Likert scale ranging from not at all confident
to extremely confident; higher scores indicate more global satisfaction with levothyroxine

usage.
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Thyrotropin at baseline
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< 7.00 mlU/L 27.00 mlU/L
Outcomes Placebo Levothyroxine Mean difference P Placebo Levothyroxine Mean difference P
(95%Cl) (95%Cl)
Number 191 205 69 71
Thyrotropin, mIU/L — median (IQR)
- Baseline 5.42 (4.99-6.03)  5.40 (5.00-6.00) 8.10 (7.40-9.40) 8.43 (7.46-9.85)
- Final visit 4.70 (3.84-5.60) 3.20 (2.43-4.13) 7.30 (5.49-8.25) 3.88(2.69-5.81)
TSQM — mean (SD)
- Effectiveness? 57.1(17.8) 58.2 (21.1) -1.1(-5.5-3.3) 0.63 58.9 (16.4) 58.5 (18.5) 0.4 (-6.6—7.3) 0.91
- Convenience ® 72.5(13.7) 72.7 (15.8) -0.2(-3.1-2.7) 0.91 70.1 (17.6) 72.5(11.7) -2.4(-7.4-2.5) 0.34
- Global satisfaction ¢ 60.6 (17.2) 61.1(19.5) 0.8 (-4.3-3.2) 0.78 62.1(18.4) 65.2 (19.5) -3.1(-9.8-3.5) 0.35
TSQM — median (IQR)
- Side effects 100 (100-100) 100 (100-100) 0.63 100 (100-100) 100 (100-100) 0.81
If offered, would you continue this
medication after the trial? — % (95%Cl) 0.10 0.92
- Yes 24.2 (18.1-30.3) 34.0 (27.4-40.5) -9.8(-18.7--0.8) 36.2 (24.8-47.5) 39.4 (28.0-50.8) -3.2(-19.2-12.8)
[n=46] [n=68] [n=25] [n=28]
- No 30.5(23.9-37.0)  27.0(20.5-33.1) 3.5(-5.4—12.5) 29.0 (18.2-39.6) 28.2 (17.7-38.6) 8.2 (-14.1-15.7)
[n=58] [n=54] [n=20] [n=20]
- Don’t know 45.3 (38.1-52.3) 39.0(32.2-45.7) 6.3(-3.5-16.0) 34.8 (23.5-46.0) 32.4(21.5-43.2) 2.4 (-13.2-18.0)
[n=86] [n=78] [n=24] [n=23]
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Abbreviations: TSQM, Treatment Satisfaction Questionnaire for Medication; IQR, interquartile range ; SD, standard deviation, 95%Cl, 95% confidence interval.
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@ Range 0-100; score derived from a 7-point Likert scale ranging from extremely dissatisfied to extremely satisfied; higher scores indicate more satisfaction regarding the
effectiveness of levothyroxine.

b Range: 0-100; score derived from a 5-point Likert scale ranging from extremely difficult to extremely easy; higher scores indicate more convenience regarding
levothyroxine usage.

¢ Range: 0-100; score derived from a 5-point Likert scale ranging from not at all confident to extremely confident; higher scores indicate more global satisfaction with
levothyroxine usage.

4 Range 0-100; score derived from a 5-point Likert scale ranging from extremely bothersome to not at all bothersome; higher values indicate less bothersome side effects

from levothyroxine.
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Table 4. Patient satisfaction regarding treatment with levothyroxine or placebo in older adults stratified by high vs low symptom burden for

Di nlo%jed by University of Bern from www.liebertpub.com at 04/30/24. For personal use only.

(A) hypothyroid symptoms and for (B) tiredness symptoms at baseline

=
=]
B
%
§ & A. ThyPRO - Hypothyroid symptoms at baseline
N 2
g s
j o
S :% Low symptom burden (<30) High symptom burden (>30)
E-
£ &
= €
= s Outcomes Placebo Levothyroxine Mean difference P Placebo Levothyroxine Mean difference P
° v
€ g (95%Cl) (95%Cl)
2 3
£ &  Number 207 209 53 67
3 3
= =
2
'-§ :a:S ThyPRO score — median (IQR)? 6.2 (0.0-12.5) 6.2 (0.0-12.5) 43.7 (37.0-56.2) 37.5(37.5-50.0)
= =
G <
o 9
2 s}
E % TSQM — mean (SD)
3 3 - Effectiveness® 57.7 (16.8) 58.9 (20.6) -1.2(-5.3-3.0)  0.57 56.7(20.2) 56.5 (20.2) 0.2(-8.2-8.7) 0.95
S a
< T - Convenience © 71.9 (14.9) 73.3 (14.6) -1.4(-43-13) 031 72.1(14.9) 70.6 (15.4) 1.5 (-4.0 - 7.0) 0.60
” ©
ER - Global satisfaction ¢ 62.0 (16.7) 63.3(19.3) -13(-49-2.4) 050 56.8(19.9) 58.6 (19.9) -1.8(-9.3-5.7) 0.63
© o T
- 0

z E £ & TSQM - median (IQR)
IS 9
28E - Side effects ® 100 (100-100) 100 (100-100) 0.59 100 (81.2-100) 100 (100-100) 0.13
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£ 3
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If offered, would you continue

this medication after the trial?

— % (95%Cl)

Yes

No

Don’t know

31.1(24.7-37.3)
[n=64]
26.2 (20.2-32.2)
[n=54]
42.7 (35.9-49.4)
[n=88]

35.8(29.2-42.3)
[n=73]
26.5(20.4-32.5)
[n=54]
37.7 (31.0-44.4)
[n=77]

0.51

-4.7 (-13.8 - 4.4)
-0.3(-8.7-8.2)
5.0 (-4.5 — 14.4)

13.2 (4.0-22.3)
[n=7]

45.3 (31.8-58.6)
[n=24]

41.5 (32.6-58.8)
[n=22]

34.3 (22.9-45.7)
[n=23]
29.9 (18.8-40.8)
[n=20]
35.8 (24.3-47.3)
[n=24]

0.02

-21.1(-35.6 —-6.5)

15.4 (-1.8 - 32.7)

5.7 (-11.8-23.2)
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B. ThyPRO - Tiredness symptoms at baseline
Low symptom burden (<40) High symptom burden (>40)
Outcomes Placebo Levothyroxine Mean difference P Placebo Levothyroxine Mean difference P
(95%Cl) (95%Cl)

Number 228 225 32 51
ThyPRO score —median (IQR)  14.2(10.7-25.0) 14.2 (7.1-25.0) 55.3 (46.4-66.9) 53.5 (46.4-64.2)
a
TSQM — mean (SD)

- Effectiveness® 56.9 (17.7) 57.7 (19.8) (-4.8-3.2) 0.70 61.1(15.8) 60.4 (23.0) (-9.4-10.8) 0.89

- Convenience © 71.9 (15.4) 73.2 (14.4) (-4.0-1.4) 0.34 72.0(10.8) 70.2 (16.8) (-4.8-8.4) 0.59

- Global satisfaction ¢ 60.7 (17.9) 61.8 (19.7) (-4.7 - 2.5) 0.55 62.7 (15.2) 63.6 (18.6) (-8.9-7.2) 0.83
TSQM — median (IQR)

- Side effects © 100 (100-100) 100 (100-100) 0.73 100 (100-100) 100 (100-100) 0.72
If offered, would you continue
this medication after the trial? 0.32 0.06
- % (95% Cl)

- Yes 29.1(23.1-34.9) 35.0(28.7-41.3) -5.9(-14.5-2.7) 15.6 (3.0-28.2) 37.3(23.9-50.5) -21.6 (-39.9--3.3)




DT nlo%jed by University of Bern from www.liebertpub.com at 04/30/24. For personal use only.
yroi

replacement therapy for subclinical hypothyroidism in older adults: A pooled analysis of individual participant data from two randomized controlled trials (DOI:

10.1089/thy.2023.0624)
| and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof.

Page 30 of 32

30
[n=66] [n=77] [n=5] [n=19]
- No 29.1(23.1-34.9) 29.1(23.0-35.0) 0.0(-8.4-8.4) 37.5(20.7-54.2) 19.6 (8.7-30.5) 17.9 (-2.1-37.8)
[n=66] [n=64] [n=12] [n=10]
- Don’t know 41.8 (35.4-48.2) 35.9(29.5-42.2) 5.9(-3.0-14.9) 46.9 (29.5-64.1) 43.1 (29.5-56.7) 3.7(-18.2-25.7)
[n=95] [n=79] [n=15] [n=22]

Abbreviations: ThyPRO, Thyroid-Related Quality of Life Patient-Reported Outcome ; TSQM, Treatment Satisfaction Questionnaire for Medication; IQR, interquartile range;
95%Cl, 95% confidence interval.

@ Range 0-100; higher scores indicate more symptoms. The mean scores in the general population are 14 for hypothyroid symptoms and 35 for tiredness.

b Range 0-100; score derived from a 7-point Likert scale ranging from extremely dissatisfied to extremely satisfied; higher scores indicate more satisfaction regarding the
effectiveness of levothyroxine.

¢ Range: 0-100; score derived from a 5-point Likert scale ranging from extremely difficult to extremely easy; higher scores indicate more convenience regarding
levothyroxine usage.

4 Range: 0-100; score derived from a 5-point Likert scale ranging from not at all confident to extremely confident; higher scores indicate more global satisfaction with
levothyroxine usage.

€ Range 0-100; score derived from a 5-point Likert scale ranging from extremely bothersome to not at all bothersome; higher values indicate less bothersome side effects

from levothyroxine.
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692 Participants were randomized
587 in TRUST

105 in the IEMO trial

A
346 Participants randomized to placebo

346 Participants randomized to levothyroxine
293 in TRUST 294 in TRUST

53 in the IEMO trial 52 in the IEMO trial

N

86 Participants had no valid data on
patient satisfaction

46 withdrawn from treatment
12 withdrawn from follow-up
6 died

40 not withdrawn from treatment
and follow-up

1 died

70 Participants had no valid data on
patient satisfaction

34 withdrawn from treatment
10 withdrawn from follow-up
4 died

36 not withdrawn from treatment
and follow-up

4 died

A4

260 Participants had completed data for analysis
of patient satisfaction

276 Participants had completed data for analysis
of patient satisfaction

Figure 1. Randomization and participant flow.

This flow diagram shows randomization and participant flow in a secondary study
investigating patient satisfaction with levothyroxine or placebo treatment in adults aged
60 years and older with subclinical hypothyroidism using pooled data of TRUST and the
IEMO 80+ thyroid trial, including the study sites in Ireland, the Netherlands, and

Switzerland.

Abbreviations: TRUST, Thyroid Hormone Replacement for Untreated Older Adults with
Subclinical Hypothyroidism - a randomized placebo-controlled Trial; IEMO, Institute for

Evidence-Based Medicine in Old Age.
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Answers to the question:
'If offered, would you continue this treatment after the trial?'

Figure 2. The wish of participants receiving placebo or levothyroxine to continue the

medication after the trial.

Shown are the % of participants from the placebo and the levothyroxine group, who
responded to the question ‘If offered, would you continue this treatment after the trial?’
with either ‘No’, ‘Yes’ or ‘Don’t know’. Error bars depict 95% confidence intervals.

Between-group differences were analyzed using Chi-square (p=0.14).
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