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Abstract

Background: International societies have recommended that levothyroxine should
not routinely be prescribed in older individuals for the management of mild
subclinical hypothyroidism (SCH). However, it is unknown whether clinicians
managing people with SCH are either aware of or adhere to these guidelines.
Methods: A web-based survey of members of several international thyroid
associations and General Practitioners (GPs) in North-East England was conducted.
Respondents were presented with a vignette of an 80-year-old gentleman with mild
persistent SCH experiencing tiredness. Multivariable logistic regression analyses
were performed to evaluate predictors of awareness of guidelines and responses to
treatment.

Results: The survey response rate was 21.9% (565/2583). Only 7.6% of clinicians
were unaware of guidelines regarding management of SCH in older people. Twenty
percent of clinicians stated that they would treat the older patient with mild SCH
whereas 13% were unsure. Clinicians from North America were more likely to treat
the older person with mild SCH than clinicians from elsewhere [OR=2.24 (1.25—
3.98)]. Likewise, non-endocrinologists were also more likely than endocrinologists to
treat the older person with mild SCH [OR=3.26 (1.45-6.47)].

Conclusion: Majority of clinicians are aware of guidelines regarding management of
SCH in older individuals. However, a considerable proportion of clinicians would still
treat an older person with non-specific symptoms and mild SCH. These guidelines
need to be disseminated more widely and more research is required to understand

barriers to adherence to international recommendations.



Introduction

Subclinical hypothyroidism (SCH) is a mild form of thyroid failure diagnosed when
serum TSH levels are high and circulating thyroid hormones are within the reference
range (1, 2). The prevalence of SCH increases with age and is more common in
women and those with presence of thyroid autoimmunity. It is recognised that serum
TSH levels increase with age (3). Furthermore, even within the same individual, TSH
levels rise over time with little or no change in circulating thyroxine levels (4, 5).
Importantly, a slightly high serum TSH is not associated with any adverse effect in
older people, or may even be protective (6 — 8). Despite this, TSH reference ranges
are uniformly applied across the age groups without reference to the patient’s age.
This may be responsible, at least in part, for a trend of increasing prescribing of
levothyroxine (LT4) in older individuals (9). Consequently, LT4 is the most prescribed
drug in the USA and the third most prescribed drug in the UK (10). Within the UK,
LT4 use has increased over time leading to more than 1.5M individuals over the age
of 70 years being classed as having hypothyroidism as defined by LT4 use (11, 12).
The potential long-term consequences of LT4 therapy in older people are unclear.
One study has shown that the frequency of atrial fibrillation is increased in areas with
higher prevalence of LT4 prescribing (13). Other studies have demonstrated that
both lower bone mineral density and fractures are associated with LT4 use (14, 15).
There has been long-standing debate pertaining to the merits of treating SCH (16).
This is also reflected in differences between various thyroid societies’
recommendations related to the management of SCH, particularly with regards to
age. The European Thyroid Association have recommended that individuals older
than 70 years with mild SCH (serum TSH <10 mlU/L) should not routinely be treated

with LT4 therapy (17). Other bodies such as the Latin American Thyroid Society and



the Society for Endocrinology, Metabolism and Diabetes of South Africa have also
suggested that the age of the patient should be considered when LT4 treatment is
being contemplated (18, 19). However, the American Thyroid Association does not
specifically highlight that age should be a criterion when considering treatment in
patients with mild SCH, although it does state that normal serum TSH reference
range changes with age (20).

It is unclear whether guidelines formulated by these thyroid healthcare professional
organisations are being followed with regards to the management of SCH in older
individuals. We therefore conducted a multinational survey of clinicians interested in

the management of thyroid disease.

Methods

Survey population

The survey was sent electronically to all members of the European Thyroid
Association (ETA), the American Thyroid Association (ATA), the Latin American
Thyroid Society (LATS), the Society for Endocrinology, Metabolism and Diabetes of
South Africa (SEMDSA) and the Alexandria Thyroid Association (ThyroAlex). The
survey was sent by authorised personnel of each of the above associations to all
their members via email between January and June 2019 with an electronic link
embedded in the body of the email. A reminder email was sent 4 — 6 weeks later to
all the members. No incentive was offered for the completion of the survey. Data
from the survey responses were collected automatically in an anonymised manner.

Each participating association kept a record of the number of members that



responded to the survey by clicking on the link. The study was approved by the
Newcastle University Faculty of Medical Sciences Ethics Committee (1650/2018).
Responses from a small number of nurses (n=4) of the various associations were
excluded from further analysis. The survey was also distributed to General
Practitioners (GPs) in the Gateshead area of the Newcastle-Gateshead Clinical
Commissioning Group. Since the GPs were invited from a well-defined geographical
location their responses were analysed separately and the results should be
considered as preliminary data (available in Supplementary data) and may not

represent the views of GPs elsewhere.

Survey questions

The objective of the survey was to assess the treatment decision, and awareness of
and adherence to guidelines pertaining to the management of SCH in older
individuals on clinical practice. The survey questions were preceded by a short
hypothetical clinical scenario of an 80-year old gentleman with sustained SCH with
serum TSH levels of 6.5 and 6.8 (reference range 0.4 — 4.5 mIU/L) and FT4 14.0 and
13.5 (reference range 10 — 22 pmol/L) on two separate occasions and who was
experiencing tiredness. The subsequent questions were designed to elicit responses
about treatment choice and awareness of guidelines pertaining to the management
of SCH in an older individual. The survey was developed in English and reviewed for
content validity by the authors with input provided by survey methodologists. The
survey was piloted for comprehension by a group of clinicians before being finalised
and disseminated via professional bodies and societies. The survey questions are

provided in Supplementary data.



Covariates of interest

In addition to the survey questions additional information regarding the respondents
was also collected. Respondents were categorised by age group (<30, 31 — 40, 41 —
50, 51 - 60, 61 — 70, >70 years, or prefer not to say), sex (male, female or prefer not
to say), region of practice (Europe including the UK, North America, Latin America,
North Africa, South Africa or other countries), years in practice since qualifying (0 —
5,6-10, 11 -15, 16 — 20, > 20 years, or prefer not to say) and their current
professional role (consultant endocrinologist or equivalent, trainee endocrinologist, or
other clinician). In addition, to explore potential reasons underlying regional
differences in treatment decisions of the older person with SCH, we also
descriptively analysed the relationship between the guidelines formulated by each

learned society with its members’ treatment decision.

Statistical analysis

Summary descriptive statistics using frequencies and percentages were obtained.
The primary outcomes assessed were the decision to treat or not treat the
hypothetical older person with SCH and awareness of guidelines. Other outcomes
evaluated were the respondents’ adherence to guidelines, and their view on whether
the guidelines had improved prescribing practice for the older SCH population.
Response rate was calculated as the percentage of members that opened the
electronic link to the survey. Correlation between dichotomous variables was
assessed by 2x2 chi-squared testing. Multivariable logistic regression analysis was
utilised to assess predictors of the primary outcomes. Covariates in this model were
based on clinical plausibility and included the age group, sex, country of practice and

current role. The variable relating to years in practice was closely correlated with the



respondents’ age group (Spearman’s rho = 0.89) and hence was not included in the
model, to limit collinearity. In the multivariable binary logistic regression model,
responses from clinicians from North America were compared to other parts of the
world, as guidelines from the American Thyroid Association are the least prescriptive
with regards to not initiating treatment in older SCH individuals.

Furthermore, we evaluated evidence of change in clinical practice across several
parts of the world. We conducted a one-sample proportions test with continuity
correction to test the hypothesis that there is an unequal proportion of opinions. We
set a = 0.05 and report the point estimate and 95% confidence interval. We also
conducted a subgroup analysis and reported an adjusted confidence interval to
correct for multiple comparisons. To account for the potential ambiguity in the
interpretation of “unsure” and “other” responses, we conducted a sensitivity analysis
excluding participants who provided these responses to assess the robustness of
our previous analyses. In the prior analysis, we had assumed that responses could
be categorised into a clear-benefit/no-clear-benefit dichotomy. It was assumed that
“unsure” and “other” responses reflected a genuine ambivalence regarding the net
effect of the guidelines, which could be interpreted as the guidelines not displaying a
definitively clear benefit. However, it could also reflect satisficing (e.g., low effort
responding) or participants who had insufficient opportunity to exercise the
guidelines to make an informed response. All statistical analyses were performed
using SPSS v24 (Chic, Ill) and a p-value of <0.05 was considered as being

statistically significant.



Results

Response rates and characteristics of respondents

The survey was sent to 2583 members of the various scientific bodies. Of these, 565
individuals responded giving a response rate of 21.9%. Response rates varied
between the various regions with North Africa having the highest response rate of
37.2% whereas only 6.1% of those from Latin American countries responded. Of
these 565 respondents, we excluded 4 participants whose role was nurse or allied
health professional and 55 participants with incomplete data, leaving 506 provided
complete responses regarding their individual and clinical practice-related details.
The characteristics of these 506 respondents are shown in Table 1. The majority of
respondents were aged between 31 — 70 years and included more men than women
(57.3 and 42.1%, respectively). Physicians from European countries constituted just
less than half (48%) of all the respondents, slightly more than a quarter (26%) from
North America and the rest from other regions. Eighty four percent of the
respondents were endocrinologists including trainees; the remaining respondents
were other specialists (such as ear nose and throat or general medical physicians) or
did not disclose their area of specialism or practice. Slightly more than half of the
respondents (50.8%) had extensive experience with more than 20 years of practice
since qualifying. Some respondents provided answers for only parts of the survey

and hence the denominator differs for each of the results described below.

Treatment decision of older person with subclinical hypothyroidism
After excluding those who were “unsure”, 462 respondents provided a response to
this question. The majority (366, 79.2%) stated that they would not treat an 80-year-

old gentleman with persistent mild SCH and tiredness with levothyroxine; the



remaining respondents (20.8%) stated that they would treat. Non-specialist clinicians
were more likely to treat than specialist endocrinologists (Figure 1). In the
multivariable binary logistic regression model (n=458 who provided complete
responses to the included variables), non-specialists were more than three times as
likely as endocrinologists to treat the older patient being treated was over three times
more likely by non-specialists than by endocrinologists, with an odds ratio (95%
confidence interval) of 3.26 (1.45 — 6.47). Furthermore, the country/region of practice
was a significant predictor of treatment preferences, with clinicians in North America
more likely to treat than their peers from other parts of the world (Figure 2). North
American clinicians including endocrinologists were more than twice as likely to treat
an older person with SCH compared to other areas with odds ratio of 2.24 (1.25-
3.98). The sex and age group of the responder was not associated with treatment
choices. It is pertinent to note that the American Thyroid Association is the only
society of those that participated in this survey that does not explicitly recommend
against treatment of older people with SCH but does advocate screening for thyroid
dysfunction (Table 2). Furthermore, there was a statistically significant negative
correlation between decision to treat the older SCH person and adherence to

guidelines (phi co-efficient=-0.47, p<0.001).

Awareness of and adherence to guidelines regarding management of older
subclinical hypothyroid patients

Once responses from those who were “unsure” were excluded (n=16), a total of 516
clinicians provided a response to this question. Of these, the vast majority (n=491,
93.9%) stated that they were aware of the guidelines and the characteristics of those

with complete data (n=473) are described in Supplementary Table 1.



Endocrinologists including trainees were more likely to be aware of these guidelines
(89%) than non-endocrinologists (74.7%) (Figure 1). In the multivariable binary
logistic regression model (n=441 with complete responses to the included variables),
endocrinologists including trainees were nearly two times more likely to be aware of
the guidelines than other specialists with odds ratio (95% confidence interval) of 1.87
(1.45 — 2.33). The age group and gender of respondent were not significantly
associated with awareness of the guidelines. Awareness of guidelines was high
(>90%) in most parts of the world except amongst clinicians in South Africa (= 80%)
(Figure 2) but this result was not statistically significant in the multivariable binary
logistic regression analysis.

Overall, of the 491 respondents who were aware of the guidelines, 87.2% stated that
they always adhere to the guidelines or follow them with certain exceptions when
managing the older person with SCH. However, there was variation within clinical
roles and by regions. Only half of other specialists were likely to follow guidelines,
whereas 88% of endocrinologists stated that they always followed these guidelines
or with certain exceptions (Figure 1). Almost a quarter of clinicians (23.3%) from
North America stated that they sometimes or never follow these guidelines whereas

this frequency ranged between 2.3 — 11.2% for other regions of the world (Figure 2).

Excessive LT4 prescribing and whether guidelines had improved prescribing

Two thirds of respondents felt that there had been excessive prescribing of LT4 in
the older SCH population prior to the guidelines being formulated (Supplementary
Table 2). Furthermore, the majority of respondents felt that guidelines had improved

LT4 prescribing (Supplementary Table 3).

10



Is there evidence for change in care across several parts of the world?

To assess if participants felt there was an improvement in prescribing behaviour
across parts of the world, we focused our analyses on the participants who were
aware of the guidelines. After excluding 19 participants with missing data, we
analysed responses from 472 participants. If the guidelines had no effect on clinical
practice, we would expect that, on average, opinions on the issue of the guidelines
influencing prescribing behaviour in the management of an older person with SCH
would be equally divided (i.e., 50-50 split between those who felt it improved their
prescribing behaviour and those who did not feel it had a clear effect). Overall,
across all countries/regions sampled, the evidence suggests that opinions are
unlikely to be equally divided. Rather, participants were more likely to acknowledge
that the guidelines had helped to improve their prescribing behaviour (72.7%, 95%
Cl [68.4—-76.6], p < 0.001). Due to the small sample sizes of regions outside Europe
and North America, we merged them into a single group “Other Countries” (n = 118).
For the subgroup analysis, we report the 98.3% confidence interval instead to adjust
for multiple comparisons using the Bonferroni correction. Within Europe, we found
that evidence that participants were more likely to report that the guidelines were
helpful in improving prescribing behaviour (72.1%, 98.3% CI [64.2—-78.8], p < 0.001).
This was also the case for the “Other Countries” group (89%, 98.3% CI [79.8 — 94.4],
p < 0.001). However, we did not find evidence for the same pattern of results for
North America (59.1%, 98.3% CI [48.3-69.1], p = 0.14).

In the sensitivity analysis, after excluding of “unsure” and “other” responses, results,
overall, were consistent across all countries sampled, whereby participants were
more likely to acknowledge that the guidelines had helped to improve their

prescribing behaviour (77.8%, 95% CI [73.5-81.5], p < 0.001). The results from the
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original analysis and sensitivity analysis provide robust evidence for a beneficial
effect of the guidelines worldwide — with the exception of North America, whose
results were dependent on how ambiguous responses were treated (Figure 3).
Discussion

Most clinicians would not treat an older individual with mild SCH with LT4 therapy
and are aware of the relevant guidelines pertaining to this topic. However, there is
wide variation between various clinicians and regions of the world with regards to
treatment practices and awareness of these guidelines. This international survey
suggests that dissemination of these guidelines to other clinical groups other than

endocrinologists is required.

The symptoms of hypothyroidism tend to be vague and non-specific. In the Colorado
Thyroid Disease prevalence Study, four or more symptoms of hypothyroidism were
present in approximately 25% of those with overt hypothyroidism, 20% of those with
SCH, and in 17% of euthyroid patients (21). Therefore, one of the challenges faced
by clinicians is to accurately diagnose and manage the underlying cause of such
common symptoms. Thyroid function tests are one of the most frequently requested
biochemical tests (22). It is thus not surprising that some clinicians may have a low
threshold to treat marginally raised serum TSH levels to assess if ‘normalising’ TSH

may improve the patient’s symptoms.

The management of SCH continues to be the subject of debate in both younger and
older patients (23, 24). Whilst the lack of evidence of benefit of treatment is
inconclusive in younger patients the data to support observational management is

more convincing in older individuals (25). The mechanism involved in the rise in

12



serum TSH in older individuals is unclear (26). The rise in serum TSH with age,
however, is not associated with adverse outcomes (25). Furthermore, randomised
controlled trials of LT4 in older individuals with mild SCH have not shown any benefit
with regards to improving cognition, symptoms or quality of life (27 — 30).
Observational data from General Practice also suggests that treatment of SCH in
older individuals is not associated with any cardiovascular benefit (31). In addition,
one in ten older individuals treated with LT4 demonstrate biochemical evidence of

over-treatment which persists for at least two years in a substantial proportion (32).

Guidelines recommend that the age of the patient should be considered when
treatment of SCH is being planned. The guidelines from the ETA are probably the
most prescriptive in this regard (17). They suggest that individuals older than 70
years and whose serum TSH <10 mIU/L should not be treated with LT4 and should
have their thyroid function monitored regularly. Clinical practice guidelines sponsored
by the ATA and the American Association of Clinical Endocrinologists are not as
prescriptive but do state that “The normal TSH reference range changes with age. If
an age-based upper limit of normal for a third generation TSH assay is not available
in an iodine sufficient area, an upper limit of normal of 4.12 should be considered”
(20). Similarly, LATS recommendations are “against routine treatment for elderly
(>65 yr) and very elderly (>80 yr) patients with SCH at TSH levels <10 mIU/L (18).
The SEMDSA recommends that age of the patient, their thyroid peroxidase status
and specific criteria (symptoms, vascular risk, pregnancy status, etc.) should be

considered particularly when contemplating treatment (19).

The results of this survey suggest that most clinicians in our sample are aware of the

relevant guidelines that recommend against treatment in managing older people with
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SCH. In addition, adherence to these guidelines is, in general, quite high and seems
to have impacted on clinicians’ clinical practice. Nonetheless, more work is required
to increase the implementation of these guidelines in specific groups such as
clinicians from North America. It is interesting that clinicians in North America have a
higher propensity to prescribe LT4 in an older patient with SCH and the regional
guidelines from that area are the least prescriptive. It would seem desirable for the
thyroid professional societies to formulate joint guidelines for treatment
considerations and promote internationally consistent practices. It should however
be noted that other factors, such as the differences in health care and
reimbursement schemes, may also influence prescribing decisions. The lack of high-
quality randomised controlled trials in SCH until recently may also be a factor that
influences a clinicians’ decision to treat symptomatic patients. In addition, a relevant
group of clinicians to survey would be a large representative sample of GPs as the
majority of SCH is managed in the community. Furthermore, any revisions to existing
guidelines or formulation of new recommendations should include members of GP

professional bodies.

This survey has several strengths. It included several regions of the world and
respondents included endocrinologists as well as other clinicians. Since the
guidelines have been developed by scientific bodies between 2012 and 2015 the
current survey has also provided clinicians adequate time to be able to consider and
to adopt them in clinical practice. This international survey has weaknesses too. A
number of regions particularly in Asia such as China, India and Australia were under-
represented in this survey. It should be noted that relevant societies representing
those regions were contacted but no response was received. In addition, the

response rate was only 22%. However, it is not unusual for web-based surveys to
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have such response rates (33). Certain regions where English is not the native
language had a much lower response rate (e.g., Latin American region). The
majority of SCH is managed in the community and hence it would be desirable to
survey GPs from the UK and other countries. In addition, surveys of clinicians’
treatment decisions may be based on a number of other factors that are not provided

in a short clinical vignette and thus their responses may vary in practice.

In conclusion, this international survey suggests that the majority of clinicians would
not treat an older person with mild SCH and are aware of the guidelines to this
effect. However, certain groups of clinicians such as non-endocrinologists and those
from North America are more likely to treat an older person with SCH than their
endocrinology counterparts from elsewhere. More research is required to understand
the barriers to implementing these guidelines by these groups. Finally, steps need to
be taken to ensure that these guidelines are disseminated more widely particularly in

the non-endocrine community.
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Figure 1. Frequency of awareness of and adherence to clinical guidelines, and
likelihood of treating an older person with subclinical hypothyroidism, by
clinical/professional roles

The denominator for each group were: Endocrinologists = 402, Trainee

Endocrinologists = 18, Other clinicians = 52.

Figure 2. Frequency of awareness of and adherence to clinical guidelines, and
likelihood of treating an older person with subclinical hypothyroidism, by
country/region.

The denominator for each region were: Europe = 221, North America = 132, North
Africa (including Egypt) = 28, South Africa = 22, Latin America = 40, Other regions =

30.

Figure 3. Perceived improvement in prescribing behaviour of LT4 in managing older
persons with SCH as a result of clinical guidelines across various parts of the world.
“indicates 95% CI; rest are 98.3% Cl

Main analysis was performed in all responders whereas sensitivity analysis was performed

after excluding those who were “unsure” or provided “other” responses.
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