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The Syndrome of Resistance to Thyroid
Hormone: Disappearance of a Pituitary
Adenoma Following Cessation of
Antithyroid Drug Treatment:

Case Report

Tiroid Hormonuna Karg1 Olan Direng
Sendromu: Antitiroid Tedavinin Kesilmesi ile
Kaybolan Hipofiz Adenomu

ABSTRACT High serum triiodothyronine (T3) and thyroxine (T4) with non-suppressed thyroid
stimulating hormone (TSH), in the absence of accompanying illness, drugs or alterations in thyro-
id hormone transport serum proteins, are sine qua non requirement for diagnosis of the syndrome
of resistance to thyroid hormone (RTH). Reduced tissue responsiveness to thyroid hormones is the
determinating factor for clinical presentation. Most cases are asymptomatic. Some may exhibit
symptoms of thyroid hormone deprivation, others may show signs of hormone excess. Treatment
with antithyroid drugs (ATD) or thyroid gland ablation increase TSH secretion and may result in
thyrotroph hyperplasia. Development of true pituitary tumors, even after long periods of thyrot-
roph overactivity, is extremely rare. Herein, we report a case with generalized RTH exhibiting signs
of thyrotoxicosis who had been taking an ATD for 2 years. On admission he was detected to have
a pituitary adenoma which was found to disappear after cessation of the medicine.
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OZET Tiroid hormonuna kars1 olan direng sendromu (RTH), eslik eden hastalik, ilag kullanimi ya
da tiroid hormon tasiyici protein sisteminde bir bozukluk olmaksizin, yiiksek serum triiodotironin
(T3) ve tiroksin (T4) diizeyleri, ve baskilanmamus tiroid uyarict hormon diizeyleri ile seyreden bir
tablodur. Altta yatan fizyopatolojik sorun, tiroid hormon reseptorii (TR) beta geninde bulunan bir
mutasyondur. Tiroid hormonuna kars1 azalmig doku yamitimin diizeyi, klinik tablonun belirleyici-
sidir. Cogu olgu semptomsuzdur. Bazilari tiroid hormon eksikligi, bazilar1 fazlaligi, bazilar ise her
iki durumun bulgularini birlikte sergileyebilir. Hipofiz diizeyinde agir direnci olan ve belirgin ti-
rotoksikoz bulgulari olan kisilere beta adrenerjik blokaj yapmak gerekebilir. Antitiroid ilaglar ve-
ya tiroid bezinin yok edilmesi, hipofizde tirotrof hiperplazisine neden olabilir. Uzun dénem tirotrof
aktivite fazlalig: ile gergek hipofizer tiimér olusumu literatiirde cok nadiren bildirilmistir. Bu ya-
z1da, tirotoksikoz bulgular sergileyen bir genel RTH olgusu sunulmaktadir. Kabuliinde, 2 yildir
araliks1z olarak antitiroid ilag kullanan olguda hipofizer adenom saptanmis ve ilacin kesilmesi ile
adenomun kayboldugu izlenmistir.

Anahtar Kelimeler: Tiroid bezi, tiroid hormonu, tirotoksikoz, noduler guatr

Turkiye Klinikleri ] Endocrin 2008, 3:77-80

he syndrome of resistance to thyroid hormone (RTH) is a unique clini-
cal entity characterized by elevated levels of serum triiodothyronine
(T3) and thyroxine (T4) with non-suppressed thyroid stimulating hor-
mone (TSH) levels, in the absence of accompanying illness, drugs or alterati-
ons in serum transport proteins.' In spite of the fact that it is reported to affect
1 case per 50.000 live births, in literature, only about 1000 cases have been re-
ported that appear to fit this condition.? The underlying pathophysiology is a
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mutation in thyroid hormone receptor (TR) p gene.?
The mutation results in either reduced affinity for Ty
or impaired interaction with any of the co-factors
involved in the mediation of thyroid hormone acti-
on.*> Familial occurrence of RTH has been docu-
mented in about 75% of the cases and true incidence
of sporadic cases is 21.3%. Current estimate of the
frequency of de novo mutations is 22.5%.°

Reduced tissue responsiveness to thyroid hor-
mones is the determinating factor for its clinical
presentation. Most of the cases are completely
asymptomatic. Some may exhibit symptoms of thy-
roid hormone deprivation, others may show signs
of hormone excess. Not uncommonly, some cases
may have symptoms of both hormonal deprivation
and excess. Cases with RTH that appear to be eu-
metabolic are usually classified as generalized re-
sistance to thyroid hormone (GRTH). They
maintain euthyroidism at the expense of high cir-
culating hormone levels. Some others may exhibit
severe signs of hypermetabolism and following
analysis, they may be diagnosed as selective pitui-
tary resistance to thyroid hormone (PRTH).®

Patients with more thyrotroph resistance and
symptoms of thyrotoxicosis may require an adre-
nergic f blocking agent, preferably atenolol. Tre-
atment with antithyroid drugs (ATD) or thyroid
gland increase TSH secretion and may result in
thyrotroph hyperplasia. Development of true pitu-
itary tumors, even after long periods of thyrotroph
overactivity, is extremely rare.”

Herein, we report a case with GRTH who ex-
hibited signs of thyrotoxicosis. He had been taking
an ATD for 2 years. On admission, he was detec-
ted to have a pituitary adenoma which was found
to disappear after cessation of the medicine. He was
offered the choice of thyroidectomy at different
centers as the final therapeutic option.

I CASE REPORT

A 25 year-old man was admitted to our clinic with
complaints of palpitation, sweating and tremor in
his hands. He was confused about the recommen-
dations of his previous physicians in favor of hav-
ing a thyroidectomy operation. He had the history
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of a mass at his neck which he had become aware
for 2 years and had been regularly taking an ATD
and a B-blocker; propranolol since then. He was a
healthy looking, normal-weight (height: 1.64 m,
weight: 68 kg) young man with no obvious physi-
cal or mental disorder. Nodular goiter and fine tre-
mor in his hands were the only pathological
findings at physical examination.

His earliest serum thyroid hormones; both fre-
e (fT3, fT4) and bound (TTg, TTy) fractions, were
above the upper reference limits despite normal
TSH levels. Such unique laboratory findings persis-
ted all through his medical reports performed at
different centers (Table 1). On admission, his thy-
roid tests, while he was not taking the ATD for 10
days, were: TSH: 4.32 pIU/ml (0.30-4.94), TT53: 2.7
ng/ml (0.60-1.95), TT4: 10.97 ug/dl (5.0-11.50), fT5:
13.57 pmol/L (2.22-5.34), fT4: 24.48 pmol/L (9.0-
25.0). His thyroxine binding globulin level was
within normal limits. A TRH (TSH-releasing hor-
mone) test was performed with 200 ug intraveno-
us TRH and his pituitary was detected to respond
(Table 2). Alpha subunit of pituitary glucoprotein
level was 0.45 mUI/mL (0.05-0.80) with simulta-
neous TSH; 4.32 uIU/ml. The o-subunit/ TSH rati-
o was lower than 1.2 Magnetic resonance imaging
(MRI) of his pituitary revealed an adenoma with a
size of 4x3 mm at the left side (Figure 1).

He had hypoactive multinodular goiter with
negative thyroidal autoantibodies. His cardiac sys-
tolic and diastolic performance characteristics we-
re not exhibiting a hyper-dynamic heart and his
thyroidal blood flow was within normal limits.

He was hospitalized and an L-T3 suppression
test was performed. Through the test, he was pla-
ced on a diet constant in calories and protein. At
baseline and at every third day, corresponding to
the last 24 h of each incremental L-T3 dose admi-
nistered, a 10 ml blood sample was obtained. Tissu-
es were found to respond, as shown in Table 3.

Levels of serum T3 and/or T4 with inappropri-
ate TSH levels, accompanying pituitary unresponsi-
veness to TRH test and an a-subunit/ TSH ratio
lower than 1 made the diagnosis of RTH most likely.
Depending on the results of the L-Tg suppression
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TABLE 1: Alist of the previous thyroid function tests of the patient performed at different centers.
DATE 13 T4 T3 T4 TSH
Nov 112003 3.12 nmollL (1.30-3.10) 202.2 nmollL (66-181)  10.75 pmol/L (2.80-7.10) 52.97 pmollL {12-22) 1.27 mUiml {0.270-4.20)
Feb 19", 2004 7.4 pg/ml (1.8-4.6) 3.1 ng/dl (0.9-1.7)
Jul 19, 2004 2.42 ng/ml (0.60-1.95) 13.43 pg/dl (5.0-12.7) 11.32 pmollL (3.0-9.0) 33.76 pmol/L (9.0-25.0) 4.01 mU/ml (0.50-4.0)
Oct 4%, 2004 2.15 ng/ml (0.60-1.95) 11.38 pg/di (5.0-12.7) 8.58 pmol/L (3.0-9.0) 28.07 pmol/L (9.0-25.0) 13.45 mU/ml (0.50-4.0)
Jan 7%, 2005 2.0 ng/ml (0.60-1.95) 9.0 pg/dl (5.0-12.7) 9.28 pmol/L (3.0-9.0) 22.72 pmol/L (9.0-25.0) 24.78 mU/ml (0.50-4.0)
Feb 14", 2005 2.03 ng/ml (0.60-1.95) 11.49 pg/di (5.0-12.7) 10.02 pmol/L (3.0-9.0) 30.09 pmol/L (9.0-25.0) 26.67 mU/ml (0.50-4.0)
Mar 15, 2005 2.34 ng/ml (0.60-1.95) 11.07 pg/dl (5.0-12.7) 20.14 mU/ml (0.50-4.0)

*Values written in bold are the inappropriately high hormone levels.

test, he was diagnosed as GRTH. Considering the in-
heritance pattern of the syndrome, his first degree
relatives were examined and no abnormality was de-
tected. He was fully informed about the nature and
the course of the syndrome. The possible risks of a
thyroid operation and radioiodine therapy were cle-
arly told. He was prescribed a f-blocker and a blood
sample was obtained for genetic analysis.

On the eighth month of cessation of the ATD,

the pituitary adenoma was found to disappear at
MRI (Figure 2).

A written inform consent was obtained from
the patient.

I DISCUSSION

Although it has been far too long since the first de-
scription of syndrome of RTH, it is often unrecog-
nized by the physicians, but endocrinologists. As it
happened to our patient, many cases are offered in-
appropriate treatment options. No treatment is ava-
ilable to fully correct the defect causing RTH.
Ablation of the thyroid gland either with surgery
or radioiodine or prescribing long term ATD may
result in thyrotropic hyperplasia of the pituitary.”?
The principle rule of treatment is primum non no-
cere. Following the correct diagnosis, patients with
predominant symptoms of hypothyroidism are ad-
vised being treated with adequate doses of thyroid
hormone, while those with thyrotoxic findings can
be given B-blockers.!?

The absence of overlapping between the clini-
cal presentation and laboratory findings is educati-
ve in our case. He clinically seemed to have PRTH,
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TABLE 2: The results of TRH stimulation test of the
patient.
Intravenous TRH (200pg) Baseline 30. minute 60. minute
TSH (uIU/ml) 1.73 14.05 10.7

FIGURE 1, 2: Magnetic resonance imaging findings of the case on admission
and at the eighth month of cessation of antithyroid drug treatment.
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TABLE 3: The results of laboratory analyses performed during L-T3 supression test.

L-T3 administration (oral) ~ Basal (before the Test) 2x25pg (for 2 days) (At the 3rd day’s morning) 2x50pg (for the following 2 days)(At the 5th day’s morning)

CPK IU/L {22.0-200.0) 69 54 49

T-chol mg/dl (125-200) 176 167 147
LDL-chol mg/dl (60.0-130) 116 116 102
Tg mg/dl (50-175) 139 105 103
Ferritin ng/ml (15-200) 59.79 105.26 90.12
TSH pulU/ml (0.30-4.94) 0.97 0.43 0.17
SHBG nmol/L {13.0-71.0) 14.4 14.30 15.8

Abbrv: CPK: Creatinine phoshokinase, T-chol: Total cholesterol, HDL-chol: High density lipoprotein, Tg: Thyroglobuline, SHBG: Sex hormone binding globulin

however, the results of L-Tg suppression test reve-
aled resistance both at the pituitary and peripheral
tissues. Following incremental doses of LT-3, sup-
ression in creatinine phosphokinase, cholesterol,
triglyceride and thyroglobulin levels, increase in
ferritin and sex hormone binding globulin (SHBG)
levels underlined the presence of peripheral resis-
tance. Echocardiographic findings that were not
presenting a hyper-dynamic heart and stable pulse
rates following challenge were also supporting this
kind of resistance. Accompanying decline in TSH
measurements with increasing L-Tg3 doses pointed
to the contributing pituitary resistance which en-
abled us to make the diagnosis of GRTH.

This case can be a good example for unders-
tanding the variability of clinical manifestations
among RTH cases that may be attributed to diffe-
rent levels of hormonal resistance at various tissu-
e sites. Moreover, we believe that disappearance of
the pituitary adenoma following the cessation of
ATD makes this case worth reporting.

In conclusion, RTH may present in a wide ar-
ray of symptoms and correct diagnosis is crucial.
The principle rule of treatment is primum non no-
cere. Although rarely reported, it should be kept in
mind that antithyroid drugs or thyroid ablative
therapies may result in thyrotroph hyperplasia or
even formation of thyrotroph adenoma.
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