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A woman with Pituitary Microadenoma: May Thyroid Hormone
Resistance be a Cause?
A case report and Review of the Literature
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Abstract

Resistance fo thyroid hormone (RTH) is an inherited syndrome characterized by reduced responsiveness of target lissues to thyroid hormone. It is usually
first suspected due fo findings of high serum free thyroxine (T4) and free triodothyronine (T3] concentrations and normal or slightly high serum thyroid-
stimulating hormone (TSH| concentrations. Herein, we report a 37-year-old woman presented with anxiefy and sleeplessness. She was found to have
clevated free T3 and T4 plasma concentrations without goiter, unsuppressed TSH and pituitary microadenoma. Thus, we performed fests for differential
diagnosis between TSH-secreting piluitary adenoma {TSHomal and RTH. The patients with inappropriate TSH secretion caused by RTH or TSHomas are
misdiagnosed and incorredly freated. Current diagnoslic sirategies suggest that RTH patients are distinguishable from patients with TSH-secreting
pituitary fumors by the use of standard laboratory fests and imaging. Here, we present a woman in whom the standard evaluation for inappropriafe TSH
secrelion was insufficient to distinguish these entities. Turk Jern 2011 15: 130-4
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Ozet

Tiroid hormon direnci, hedef dokulann tiroid hormonuna azalmis yanihi ile karakterize kalitsal bir sendromdur. Genellikle, yoksek serum serbest
firoksin (T4] ve serbest friiyodotironin (T3] ile normal ya da hafif yiksek serum TSH konsantrasyonlari ilk olarak suphe uyandiran bulgulardir. Burada
37 yasinda anksiyete ve uykusuzluk yakinmasi olan bir kadin hasta sunuldu. Hastada guatnn eslik etmedigi yUksek plazma serbest T3 ve T4
dizeyleri ve baskilanmayan serum TSH konsantrasyonlan ile pitiiter mikroadenom mevcuttu. Bu nedenle, TSHoma ve tiroid hormon direnci
arosinda ayiricr fani amagl lestler uygulandi. Tiroid hormon direnci ya da TSHoma' nin neden oldugu uygunsuz TSH sekresyonu olan hastalar
yanlis tanr alip dogru olmayan tedaviler gérmektedirler. GUncel tanisal yaklasimlar, tiroid hormon direnci olan hastalan, TsH-salglayan pititer
imérlerden standart laboratuar testleri ve gorintileme yontemleri ile ayirmayr dnermektedir. Burada, uygunsuz TSH salinimini arastirmak igin
kullanilan standart testlerin yetersiz oldugu kadin hasta degerlendirildi. Turk Jem 2011 15: 130-4

Anahtar kelimeler: Tiroid hormon reseptord, tiroid hormon direnci, tiroid uyarict hormon, pitUiter adenom

Introduction tissue responsiveness to thyroid hormones. The majority of
patients with RTH are eumetabolic and classified as having
Resistance to thyroid hormone (RTH) is a rare aviosomal generdlized resistance to thyroid hormone (GRTH) with elevafed

dominantly inherited disorder charocterized by reduced farget serum lavels of free triiodothyronine (FT3) and free thyroxine (FT4)
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in association with unsuppressed thyroid-stimulating hormone
{TSH) secrefion (1,2). Several general mechanisms have been
identified. Impaired biclogic activity of the hormone is caused by
mutations that result in synthesis of abnormal hormone molecules.
Since response to the authentic hormone is normal, this
circumstance is a “pseudo-resistance”. Abnormal hormone
receptor is caused by mutations in the receptor protfein that reduce
its ability to bind cognate ligand or protein co-factors or to bind to
DNA. Nuclear hormone receptors form a complex with regulatory
proteins via ligand and they bring about the hormone effects.
Cofactors mediate the stabilization of hormone-receptor complex
and they regulate functional activities. If defects occur in the
structure of cofactors, this situation can be responsible for
hormone resistance.

some hormones activate second messengers, and defective
postreceptor signaling pathways damage the hormonal funcions. 11
Before gene defects in the thyroid hormaone receptor (TR] were
recognized, patients with RTH were classified on clinical grounds
alone into either generalized resistance (GRTH), pituitary resistance
(PRTH) or combined. In GRTH, all thyroid responsive fissues are
affected to various degrees. These patients fend fo have high
circulating concentrations of thyroid hormones with near normal
TSH, but they do not exhibit signs of hyperthyroidism (3,4). In PRTH,
pituitary resistance to circulating thyroid hormone is usually
observed and some patients may present with sympfoms of
hyperthyroidism. A third category called isolated peripheral tissue
RTH (PTRTH) has only been seen in a single patient (5).

The prevalence of RTH is approximately 1:50,000. It is higher than
the prevalence of a TSH-secreting pituitary adenama, which is
another cause for inappropriate TSH secrefion (1). TSHomas are
rare and account for 1% of pituitary adenomas (6,7). Misdiagnosis
and mistreatment are often encountered in patients with
inappropriate TSH secrefion due fo RTH or TSHomas. In such
cases, biochemical testing and magnetic resonance imaging of
the pituitary can be beneficial in the establishment of the
differential diagnosis. (6-10).

Case Report

A 37-year-old woman complaining of emotional disturbances
was suspecied fo have endocrinopathy because of elevated free
serum thyroid hormone levels. Her medical history was otherwise
unremarkable. Her blood pressure was normal.  An
electrocardiegram showed a normal sinus rhythm with 85 beats
per minute. On physical examination, no signs or sympltoms
suggestive of hypothyroidism were defected, but she had
emotional disturbances that can indicate signs of hyperthyroidism.
Laboratory investigation showed elevated free serum thyroid
hormane levels in the presence of inappropriately normal TSH
[[Roche Diagnestics GmbH D-68298 Mannheim, Germanyl.
Antithyroid antibodies directed to thyroglobulin, thyroperoxidase
were negalive (mmulite 2000 systems, Siemens, 2009). T5H
receptor anfibody was negative (Immunotech, Beckman Coulter
Company, France, 2008) (Table 1).

The thyroid evaluaied by ultrasound was measures 61 x 17 x 15
mm in size for the right lobe and, 55 x 14 x 17 mm for the left lobe.
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The parenchyma was diffusely heferogeneous. There was a cysfic
nodule 3 mm in diameter in the right lobe and an isoechoic nodule
with a hypoechoic halo 7 mm in diameter in the left lobe [Figure 1).
Similar thyroid function tests (TSH normal, FT3 elevated, F4
elevated) were detected in the blood samples of the patient’s
mother and son. Thus, we suspected thyroid hormone resistance
in this patient and performed a thyrotropin-releasing hormone
sfimulation test. Primary TSH was 3.14 mclu/mL (range: 0.34-5.6),
at the 30'h minute - 16.11 mclU/mL, at the 60 minute - 13.63
mclU/mL, and at the 90th minute was 9.86 mclU/mL.

Magnetic resonance imaging (MRI) of pituitary gland was
performed for excluding the possibility of a thyrotropin-secrefing
pituitary adenoma which usudlly presents as macroadenoma. A
microadenoma 6 mm in diameter was defected in the right side of
pituitary gland (Figure 2.

Since endogenous production of antibodies directed against
these hormones is a rare cause of elevated serum T4 and T3 level,

Figure 1. Ultrasonography demonstrates isoechoic nodule with a
hypoechoic halo 7 mm in diameter in the left lobe of the thyroid gland

.

Figure 2. Microadenoma was seen on right side of pituitary gland in
postcontrast T1 weighted image
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we exarnined antibodies direcied to friiodothyronine and thyroxine
with radioimmunoassay [RIA) (Pasteur Cerba Lab., France]. These
antibodies were negative (Table 2). Although clinical presentation
is compalible with RTH, we investigated serum alpha-subunit
concentrations of glycoprotein hormones using IRMA kit (Pasteur
Cerba Lab, Francel, because the pafient had pituitary
microadenoma. The resulf was normal (Table 2).

Informed consent was obtained from the patient and her family
members. The blood samples of the family members were sent to
Chicago University, USA to search for possible genefic mutations in
thyroid hormone beta receptors, since the laboratory findings in
family members was compatible with PTHR

Discussion
RTH is an inherited syndrome characterized by reduced

responsiveness of target fissues fo thyroid hormone. If is usually
first suspected due to findings of high serum FT4 and FT3)

Table 1. Tyroid fundtion tests and antithyroid antibodies of the patient

Patient Normal range

| December 2008 TSH: 2,58 plu/mL 0.34-5.6
| FI3: 407 pa/ml 2539
| F14:127 pa/mi 0.56-1.12
| April 2009 TSH: 416 piu/mL 0.34-5.6
\ FI3: 415 pg/mL 2339
‘ FT4:144 ng/dl 0.611.29
TG AL IU/mL 0 0-40

| TRO Ab IU/mL 20 035

TSHR Ab 02 <15

Table 2. The tests for differential diagnosis

! Patient Normal range

| Thyroxine Ab (%I <l <10
Trilodothyronine Ab (%I 5 <l5
Alpha subunit of pituitary 0.56 0.05-0.90
glycoprotein hormones  (ImU/ml) {before

menopause)

| 0.05-1.60

i (after

i menopause)
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concentrations and normal or slightly high serum TSH
concentrafions (1,11 Several general mechanisms have been
identified (impaired biclogic activity of the hormone, abnormal
hormone receptor, abnormal cofactors or interfering substances,
postreceptor abnormalities) (1). The clinical features can be
varioble. Goiter is frequenily observed, but the symptoms of
hyperthyrodism may not be present. In terms of clinical features,
RTH is divided into three groups such as GRTH, PRTH and
combined. The TR 3 gene mutations can cause RTH.122 different
mutafions are detected among 300 families. TSHoma and the
presence of T4, T3 antibodies can be considered in the differential
diagnoses. Failure to differentiate RTH from primary thyrotoxicosis
has resulted in inappropriate treatment of nearly one-third of
patients. There is no specific treatment for RTH, but genetic
counselling is suggested in these pafients. (12).

In our case, the absence of autoimmune thyroid anticorps and the
presence of elevated FT3 and FT4 levels versus normal TSH levels
directed us fo consider the differential diagnosis for TSHoma and PTHR.
GRTH should be considered in patients presenting with elevated free
thyroid hormone levels and normal or increased TSH concentrations,
especially if these patients appear clinically euthyroid (13).
Furthermore, high serum T4 and T3 concentrations and normal or
high serum TSH concentralions, in the presence of anafomic evidence
of a pituitary tumor identified by MRI or CT, are very strong evidence
that the patient has a TSH-secrefing pituitary adenoma. However, the
tumor may be an incidentaloma, which can be detected by MRl in up
to 10 percent of normal subjects 14). Palients with TSH-secrefing
adenomas (TSHoma) and hyperthyroidism must be distinguished
from those with the syndrome of RTH. The main differential diagnosis
1o be excluded is inappropriate TSH secretfion from a pituitary tumour
and this distinclion may be difficult as there are no significant
differences in age, gender, FT3, FT4 and TSH concentrations in both
conditions (15). A typical finding in patients with TSHoma is a
disproportionate abundance of serum glycoprotein hormone free o
subunit but this level is normal in RTH (16). Dynamic testing of the
pituitary-tyroid axis can be helpful (Table 3).

Due to the dlinical, laboratory and radiological findings, we
performed “TSH response to thyrofropin-releasing hormone (TRH)
stimulation test” and also evaluated the serum concenfrations of
alpha subunits of glucoprotein hormones for the differential
diagnosis of TSHoma and RTH. We found normal TSH response 10
TRH test and normal serum concentrations of alpha subunis of
glucoprotein hormones. Thus, we excluded TSHoma. g
Other conditions o be distinguished from TSHoma are those i
which serum fotal T4 and T3 concentrations are increased because

Table 3. Biochemical differences observed in patients with RTH and TSHoma

Biochemical test RTH TSHoma

" Serum TSH levels Usually <10 Usually >10

| Normal TSH circadian rhythm - Preserved Absent
TSH response fo supraphysiologic TH doses Suppressed Not suppressed

Absent

Disproportione increase

I'SH response to TRH test Normal or exaggerated

free o subunit/TSH molar rafio Normal

Serum SHBG

Normal Usually increased
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of increased protein binding of the hormones in serum. These
conditions include elevations in serum tyroxine-binding globulin
concenirations, familial dysalbuminemic hyperthyroxinemia, in
which an abnormal albumin with increased affinity for T4 is
produced, and the presence of anti-T4 anfibodies. Patients with
these conditions are euthyroid, have normal serum TSH
concentrations, and usually, normal serum  FT4 and FT3
concenirations when measured by appropriate methods. Anticorps
presence against T4 and T3 hormones of the patient were
investigated. The anticor levels were within normal range. The
presence of elevated FT3 and FT4 levels versus normal TSH levels
and hyperthyroidism symptoms (anxiefy, insomnia, palpitation)
guided us to the diagnosis of pituitary RTH.

Patients with RTH have variable tissue hyporesponsiveness to thyroid
hormone due to a defecl in the TR befa gene (1). Some variations of
the RTH phenotype have been shown 1o have a clear molecular
basis Subject heterozygous for a TRB gene deletion have a normal
clinical phenofype, presumably because the expression of a single TR
B allele is sufficient for normal function. RTH manifests in
homozygotes completely lacking the TRB gene and in heterozygotes
that express a mutant TRB with dominant negafive effect. The most
severe form of RTH, with extremely high FT4 and FT3 concentrations
and signs of both hypolroidism and fyrotoxicosis, occurred in a
homozygous individual expressing only mutant Trs (17,18).

We investigated the blood samples for PTHR prediagnosis. There
was not a gene mutation in thyroid hormone beta receptors.
However, it is a fact that, in the literature, there was a research
performed in the same laboratory and that research has been
unsuccessful in 15% of the families, who were thought to have
thyraid hormone resistance. Subsequent mutation analysis of the
TRB gene should be conducted for identifying family members. In
some patients, mutations in the TRB gene cannot be identified and
raise the possibility of mosaicism. Comparing amplification
patterns of mutant and wild-type alleles may prove to be helpful in
this situation (19}

In the literature, there are some cases stafing that tyroid hormone
resisiance may exist without mutations in thyroid hormone
receptors (13,20-23).

Here in, we presented a patient who had THR with pituitary
microadenoma . There was a similar case in literature but a
R438H mutation was found in the TR-beta gene (24).

The main principle in treafing PTHR is the use of TSH suppressive
drugs. Glucocorticoids, dopaminergic drugs, ocireotide and
thyroid hormone analogues with low metabolic effects are not
ideal choices but they may also be tested. D-thyroxine (D-T4) and
friodothyroacetic acid (TRIAC) are thyroxine analoges and have a
stronger effect on hypophysis than on peripheric tissue TRIAC is a
thyroid hormone analogue that has been found useful in the in the
treatment of RTH (25). Co-transfection studies have shown that
TRIAC has similar affinities for both wild type TRB1 and TRP1
mutations while T3 has less affinity for TR 1 mutations. TRIAC is
able to inhibit the secretion and biclogical activity of TSH with very
little thyromimetic effects at the level of peripheral fissues (26-28).
Patients, who have previously been misdiagnosed and treated
with ablafive therapy resuling in a reduced thyroid reserve and
thyroid dysfunction, may need very high doses of thyroid hormone
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replacement in future. The increased level of TSH may potfenfiate
the risk of thyrotroph hyperplasia and possible adenoma
formation (29-32).

Finally, mutations in the TRB gene cannot be identified in some
patients and raise the possibility of mosaicism. Therefore, if raises
the question of whether RTH predisposes to pituitary hyperplasia
and adenoma development.
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