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Abstract
TSH routine testing in hospitalized patients has low efficacy, but may be beneficial Key Words
in a selected subgroup of patients. Our aim was to evaluate the efficacy of routine » TSH

thyroid function tests among patients admitted to internal medicine departments.
It is a retrospective study. A randomly selected cohort of hospitalized patients with
abnormal thyroid-stimulating hormone (TSH) blood tests drawn as part of admission

» hypothyroidism

» non-thyroidal illness
syndrome

protocol. Patient data were collected from the electronic medical files and analyzed for

its efficacy. TSH as a screening test was proven unnecessary in 75% (174) of the study

population. Leading causes were non-thyroidal illness syndrome, drugs affecting the
test results and subclinical disorders. TSH testing was found to be clinically helpful in
only 9 patients; however, all of them had other clinical need for TSH testing. We found a
clinically abnormal TSH in 20 patients, hypothyroidism in 11 patients and thyrotoxicosis
in 9 patients. Low efficacy ascribed to TSH screening test by this study correlates

with recent recommendations that indicate TSH screening in admitted patients only

with accompanying clinical suspicion. Most probably, the majority of patients found
by screening to have thyrotoxicosis have non-thyroidal iliness or drug effects so the
threshold for FT4 to diagnose overt thyrotoxicosis should be higher than that in
ambulatory patients. In elderly patients, clinically relevant TSH disturbances are more

frequent and are harder to diagnose, therefore, TSH screening in this group of patients

might be beneficial.
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Introduction

Routine TSH blood level screening test for thyroid
function in hospitalized patients with other acute disease
is not recommended by the leading associations of
thyroid medicine (1, 2, 3, 4). Thyroid dysfunction during
hospitalization is usually the result of stress due to the
acute illness that led to hospitalization or the effect of
drug therapy. In rare cases, thyroid dysfunction may
result from thyroid disease and without treatment may
adversely affect hospitalization. However, the studies that
examined the usefulness of routine TSH measurements
during hospitalization were performed several decades

ago and since then the TSH test has become more accurate
and less expensive. In addition, the population is aging
and in most cases, signs and symptoms alone do not
signal thyroid dysfunction, except in serious disorders.
In our medical center protocol, all patients admitted to
the internal medicine departments are routinely screened
for TSH levels. The purpose of this study was to find the
frequencies of inpatient thyroid dysfunctions and examine
whether the routine measurement of TSH is beneficial,
unnecessary or even harmful for patients hospitalized in
internal medicine departments.
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Materials and methods

The study was approved by the institutional review board
(registration number: NHR009914) that granted exemption
from informed consent due to the retrospective design
of the study. The study is a retrospective study of data
of patients from the six internal medicine departments
who were hospitalized for any reason. Data were collected
from the Medical Center’s electronic medical records. TSH
tests of patients hospitalized during November 2014 to
February 2016 were randomly chosen and reviewed. The
patients were selected consecutively, from 86 random
admission days. For patients who were hospitalized twice
during that period, only the first hospitalization was
included. Only abnormal TSH results were included in the
study group. The Medical Center’s protocol states that all
patients with a lower than normal TSH level be routinely
tested for FT4 and FT3, and all patients who had a higher
than normal TSH level be routinely tested for FT4. We
collected data that included preadmission impaired
laboratory thyroid function results and preadmission
diagnosis of thyroid disease. We also collected data on the
treatment during hospitalization, including blood tests,
imaging tests, endocrinologist counseling, medication
and recommendations in the discharge letter. We also
examined whether the patient was treated with a drug
that would significantly affect thyroid function from a
predetermined list. There are many drugs that may affect
thyroid function and only the most potent drugs have
been tested, including glucocorticoids, levothyroxine,
Mercaptizol, Propylthiouracil, Amiodarone, opioids
and drugs that enhance T4 metabolism through the
enhancement of cytochrome P450 3A4 such as phenytoin
and carbamazepine (5, 6).

Patients were divided into the following diagnoses:
overt hypothyroidism, hypothyroidism,
overt thyrotoxicosis, subclinical thyrotoxicosis and non-
thyroidal illness syndrome (NTIS) and/or effect of drugs. It
is impossible to differentiate between the latter two based
on thyroid function test (7, 8). NTIS or thyrotoxicosis was
diagnosed according to the FT4 and FT3 levels. If TSH was
low and one of the hormones was high, thyrotoxicosis
was diagnosed, otherwise NTIS was diagnosed. FT3 level
above the middle of the norm was considered high
and FT4 slightly above the middle of the normal range
(1.3ng/dL) was considered high due to suppression of the
transition from FT4 to FI3 in stress.

A senior endocrinologist (A.B.) reviewed all cases and
determined whether the work-up and recommendations
were justified. In addition, it was determined whether

subclinical
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the TSH survey performed on the admission profile was
certainly beneficial, probably beneficial, unnecessary or
probably harmful.

Statistical methods

Quantitative data were described using averages and s.p.,
median and range. Qualitative data were described using
frequency and percentage. A correlation between age and
the different categories of TSH test efficacy was done using
analysis of variance with a P value under 0.05 considered
statistically significant. Sample size was determined
according to the prevalence of abnormal TSH for the
year 2015 (in patients hospitalized in internal medicine
departments).

TSH, FT4 and FT3 levels were measured using
chemiluminescent  microparticle immunoassay in
the Architect i2000SR (Abbott Diagnostics), in which
the normal ranges for TSH were 0.35-4.981U/mL, for
FT4 0.7-1.48ng/dL and for FT3 1.71-3.71 pg/mL.

Results

The study group consisted of 232 patients with an
abnormal TSH level on admission to internal medicine
departments. In 2015, there were 20,163 TSH tests done,
almost all on admission. Of them, 1785 measurements
were below the normal range and 664 were above it;
together, they represent 11.8% abnormal TSH results.
The 232 randomly selected patients therefore represent
about 1966 TSH screening tests. Out of the 232 patients,
178 (77%) had abnormally low TSH levels, and 54 (23%)
had abnormally high TSH levels. Patients’ characteristics
as well as preadmission thyroid function diagnosis and
pharmacologic influence distribution can be seen in
Table 1.

Most patients in the study group with abnormal TSH
(201, 87%) did not undergo any further work-up during
their hospitalization and in the vast majority (98.7%) of
them, this was found to be justified. The remaining patients
(31, 13%) underwent work-up during hospitalization, yet,
for the most part (61%), the work-up was found to be
unnecessary by our team'’s endocrinologist.

Thyroid dysfunction diagnosis during hospitalization

NTIS or the effect of drugs was the most common
diagnosis in patients with abnormal TSH result (the study
group) as it was seen in 121 (52.1%). The other diagnoses
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Table 1 Patients’ characteristics.

Parameter N (%)
Age
Average £s.0., median, range 65.5+£17.5, 70,
19-96 years
Gender
Female 119 (51)
Thyroid function on admission
None 161 (69)
Treated hypothyroidism 33 (14)
Untreated hypothyroidism 16 (7)
Other (including hyperthyroidism) 22 (10)
No known disturbance 161 (69)
Pharmacologic influence
None 80 (35)
Glucocorticosteroids 103 (44)
Opiates 6 (3)
Antiepileptic 2(1)
Amiodarone 16 (7)
L-thyroxin 34 (15)
Other 5(2)

s.0. — standard deviation.

were subclinical thyrotoxicosis in 48 (20.7%), subclinical
hypothyroidism in 43 (18.5%), overt hypothyroidism
in 11 (4.7%) and overt thyrotoxicosis in nine patients
(3.9%) (Fig. 1).

Final analysis and evaluation of efficiency

After each case was evaluated by a senior endocrinologist,
the following were found (Tables 2 and 3): Of the 232

Non-Diagnostic Overt

4%

5%
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patients with an abnormal TSH result, in 174 (75%), the
test was determined as unnecessary mainly due to NTIS
diagnosis or the effects of drugs and subclinical disorders.
In 37 (16%) patients, the TSH test was found unnecessary
and also led to unnecessary investigations; included
in this group are 25 patients with NTIS and 12 with
subclinical disorders. In 12 patients, it was impossible to
determine whether the test was indeed necessary but did
not require treatment or work-up during hospitalization.
In only nine patients was it possible to state clearly that
the test was helpful because it led to treatment change in
a justified manner. A trend toward statistically significant
correlation was found only between the various efficacy
categories and age (ANOVA, P=0.062).

Discussion

The study found that TSH as a screening test in hospitalized
patients identified a very low rate of thyroid dysfunction
requiring a change in work-up at hospitalization and a
high rate of clinically insignificant disorders, similar to
that found in other studies (9, 10, 11, 12). In the study
group (232 patients with an abnormal TSH level), most of
the disorders in the cohort (52.1%) were probably due to
NTIS or to drug effects (NTIS/drugs). Overt thyrotoxicosis
was found in 3.9% of patients with abnormal TSH
and overt hypothyroidism in 4.7%, meaning that
approximately 1966 patients had TSH levels measured in

Hypothyroidism

Subclinical
Hypothyroidism

14%

Overt

Thyrotoxicosis

4%

Figure 1
Thyroid dysfunction diagnoses.
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Table 2 Recommendations for further work-up in a
community healthcare facility.

Recommendation Number of patients (%)

None 173 (75)
TSH level 18 (8)
TSH level+ endocrinologist consult 31(13)
Other recommendation 10 (4)
Total 232 (100)

Most patients were discharged with no further recommendations in a
community healthcare facility.

order to find overt thyrotoxicosis in about 0.5% and overt
hypothyroidism in about 0.6%. Of the patients who were
found to have clinical disorders, in some the disorder was
known and in others superfluous for the hospitalization.
Of the 11 patients with clinical hypothyroidism, at least
55% had prior hypothyroidism. Of the nine patients with
clinical thyrotoxicosis, in eight patients FT3 was not at all
high but in the lower half of the normal range, and only
FT4 was slightly increased 1.25 times, so the diagnosis
might not be correct, but rather delayed deiodination
from T4 to T3 due to NTIS or drugs (13). Of the nine
patients with thyrotoxicosis, only three had a complete
suppression of TSH (below 0.11U/mL), which again raises
suspicion that the main disorder is NTIS/drugs.

The most common disease in the thyroid gland that
causes dysfunction is Hashimoto’s disease, which leads
to thyroid inactivity 8-10 times more often in women,
and its incidence increases with age. Thyrotoxicosis due
to thyroid disease is also much more common in women
(14, 15, 16). In our cohort of patients with abnormal TSH,
the incidence was equally distributed across genders (51%
women), greatly reinforcing the suspicion that in most
cases, the disorder was related to stress and drugs.

The high rate of clinically insignificant disorders led to
a high rate of unnecessary work-up, especially in patients
without a preadmission thyroid disorder. Contrary to
expectations, the prevalence of subclinical thyrotoxicosis
was higher than subclinical hypothyroidism and probably

Table 3 TSH test efficacy.

Clinically efficacy of TSH test Number of patients (%)

Certainly beneficial 9 (3.9)
Probably beneficial 12 (5.2)
Unnecessary 174 (75)
Probable harmful 37 (15.9)
Total 232 (100)

Cases were evaluated by a senior endocrinologist to determine the
clinical efficacy of the TSH test. Only a trend toward statistically
significant correlation was found between the various efficacy categories
and age (ANOVA, P=0.062).
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related to the effect of stress and drugs. The most
common affecting drug was glucocorticoids in 44% of
patients with abnormal TSH. Glucocorticoids are known
to cause suppression of TSH and an increase in FT4 due
to the inhibition of the transition from T4 to T3, which
is probably influenced by the high rate of thyrotoxicosis.
Other drugs that suppress TSH, such as dopamine and
somatostatin antagonists, have also been used in the
hospital.

In our cohort of patients, the TSH test was certainly
necessary, and treatment was adjusted accordingly in only
nine patients (3.9%). All of them had a clear reason to
examine their TSH level because they were either on a
drug that affects thyroid function such as levothyroxine
or Amiodarone or because of a highly suspicious clinical
picture of thyroid dysfunction.

Iglesias and colleagues performed the most
comprehensive test of the incidence of thyroid
dysfunction in hospitalization (9). In the study, TSH and
thyroid hormones were measured as a screening test in
geriatric departments and their findings were: 3% overt
hypothyroidism, 6% subclinical hypothyroidism, 3%
overt thyrotoxicosis and 2% subclinical thyrotoxicosis.
In the present study, however, there was approximately
5.5 times lower incidence of clinical disorders in thyroid
function, most probably due to the age difference. In our
study, the mean age of 232 patients with an abnormal
TSH was 65 years with a s.o. of 17.5. In contrast, the
group of Iglesias had an average age of 84 years and a
s.n. of 6.5 years. Some of the studies that examined the
utility of routine TSH measurement were performed over
two decades ago (12, 18, 19) and found that in elderly
patients, thyroid dysfunction is common and harder to
diagnose clinically; therefore, TSH screening in this group
of patients might be beneficial.

Study limitations

The researchers hypothesized that NTIS is clinically
insignificant, in accordance with the paradigm of
physiological adaptation to acute disease. Although the
ATA guidelines do not recommend treating NTIS, the
authors wish to emphasize that the recommendation is
based on very little information from RCT studies. There
is also evidence of beneficial effects of low-dose T3 and an
increase in the expression of D3 that breaks up thyroid
hormones, which raises concern about hypothyroidism in
tissues (3). In patients treated for hypothyroidism prior to
hospitalization and develop NTIS, it is recommended to
continue treatment, as cessation of treatment may increase
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the risk of mixedema coma (3). In the ATA guidelines for
patients with hypothyroidism prior to hospitalization,
it is recommended to adjust the treatment to achieve a
normal TSH level, but in contrast to the guidelines we
regarded TSH up to 10IU/mL as clinically insignificant.
This is because in some patients with NTIS, TSH can
increase up to 20IU/mL during recovery (20). In order to
accurately evaluate the incidence of thyroid dysfunction
and the usefulness of TSH measurement, it is preferable to
perform a prospective study when data about prior thyroid
disease and signs and symptoms of thyroid dysfunction
are gathered. In addition, it is more accurate to measure
FT4 and FT3 in all subjects, and not only in those with an
abnormal TSH, in order to identify all patients with NTIS
and to differentiate thyrotoxicosis from NTIS.

In patients with partial suppression of TSH (TSH level
above 0.11U/L), it is very unlikely that there is significant
thyrotoxicosis. On the other hand, hypothyroidism
cannot be diagnosed in most patients if TSH is less than
10IU/mL due to the effect of NTIS (7, 8, 21). Therefore,
in patients with mildly increased TSH levels, it is
recommended to repeat a TSH blood test after recovery
from an acute disease; this recommendation also applies
for subclinical thyrotoxicosis with partial suppression of
TSH levels above 0.11U/L.

Conclusions

The low efficacy ascribed to TSH screening test by
this study correlates with recent recommendations by
leading endocrinology associations that indicate TSH
screening in admitted internal medicine patients only
with accompanied clinical suspicion of clinical hyper/
hypothyroidism or previous thyroidal disturbance. It is
possibly cost-effective to screen the elderly population.
Avoiding TSH screenings in all admitted patients has a
profound cost-effective potential and should be considered
as a necessary change to existing admission protocol.
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