
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.1 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.2 The underlying pathophysiology is a
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AABBSS  TTRRAACCTT  High se rum tri i o doth yro ni ne (T3) and thyro xi ne (T4) with non-sup pres sed thyro id
sti mu la ting hor mo ne (TSH), in the ab sen ce of ac com pan ying ill ness, drugs or al te ra ti ons in thyro -
id hor mo ne trans port se rum pro te ins, are si ne qu a non re qu i re ment for di ag no sis of the syndro me
of re sis tan ce to thyro id hor mo ne (RTH). Re du ced tis su e res pon si ve ness to thyro id hor mo nes is the
de ter mi na ting fac tor for cli ni cal pre sen ta ti on. Most ca ses are asym pto ma tic. So me may ex hi bit
symptoms of thyro id hor mo ne dep ri va ti on, ot hers may show signs of hor mo ne ex cess. Tre at ment
with an tith yro id drugs (ATD) or thyro id gland ab la ti on in cre a se TSH sec re ti on and may re sult in
thyrot roph hyperp la si a. De ve lop ment of tru e pi tu i tary tu mors, even af ter long pe ri ods of thyrot -
roph ove rac ti vity, is ex tre mely ra re. He re in, we re port a ca se with ge ne ra li zed RTH ex hi bi ting signs
of thyro to xi co sis who had be en ta king an ATD for 2 ye ars. On ad mis si on he was de tec ted to ha ve
a pi tu i tary ade no ma which was fo und to di sap pe ar af ter ces sa ti on of the me di ci ne. 

KKeeyy  WWoorrddss::  Thyro id gland, thyro id hor mo nes, thyro to xi co sis, no du lar go i ter

ÖÖZZEETT  Ti ro id hor mo nu na kar şı olan di renç sen dro mu (RTH), eş lik eden has ta lık, ilaç kul la nı mı ya
da ti ro id hor mon ta şı yı cı pro te in sis te min de bir bo zuk luk ol mak sı zın, yük sek se rum tri i o do ti ro nin
(T3) ve ti rok sin (T4) dü zey le ri, ve bas kı lan ma mış ti ro id uya rı cı hor mon dü zey le ri ile sey re den bir
tab lo dur. Alt ta ya tan fiz yo pa to lo jik so run, ti ro id hor mon re sep tö rü (TR) be ta ge nin de bu lu nan bir
mu tas yon dur. Ti ro id hor mo nu na kar şı azal mış do ku ya nı tı nın dü ze yi, kli nik tab lo nun be lir le yi ci -
si dir. Ço ğu ol gu semp tom suz dur. Ba zı la rı ti ro id hor mon ek sik li ği, ba zı la rı faz la lı ğı, ba zı la rı ise her
iki du ru mun bul gu la rı nı bir lik te ser gi le ye bi lir. Hi po fiz dü ze yin de ağır di ren ci olan ve be lir gin ti -
ro tok si koz bul gu la rı olan ki şi le re be ta ad re ner jik blo kaj yap mak ge re ke bi lir. An ti ti ro id ilaç lar ve -
ya ti ro id be zi nin yok edil me si, hi po fiz de ti rot rof hi perp la zi si ne ne den ola bi lir. Uzun dö nem ti rot rof
ak ti vi te faz la lı ğı ile ger çek hi po fi zer tü mör olu şu mu li te ra tür de cok na di ren bil di ril miş tir. Bu ya -
zı da, ti ro tok si koz bul gu la rı ser gi le yen bir ge nel RTH ol gu su su nul mak ta dır. Ka bu lün de, 2 yıl dır
ara lık sız ola rak an ti ti ro id ilaç kul la nan ol gu da hi po fi zer ade nom sap tan mış ve ila cın ke sil me si ile
ade no mun kay bol du ğu iz len miş tir. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Ti ro id be zi, ti ro id hor mo nu, ti ro tok si koz, no du ler gu atr
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mu ta ti on in thyro id hor mo ne re cep tor (TR) β ge ne.3

The mu ta ti on re sults in eit her re du ced af fi nity for T3
or im pa i red in te rac ti on with any of the co-fac tors
in vol ved in the me di a ti on of thyro id hor mo ne ac ti -
on.3-5 Fa mi li al oc cur ren ce of RTH has be en do cu -
men ted in abo ut 75% of the ca ses and tru e in ci den ce
of spo ra dic ca ses is 21.3%. Cur rent es ti ma te of the
fre qu ency of de no vo mu ta ti ons is 22.5%.6

Re du ced tis su e res pon si ve ness to thyro id hor-
mo nes is the de ter mi na ting fac tor for its cli ni cal
pre sen ta ti on. Most of the ca ses are comp le tely
asym pto ma tic. So me may ex hi bit symptoms of thy-
ro id hor mo ne dep ri va ti on, ot hers may show signs
of hor mo ne ex cess. Not un com monly, so me ca ses
may ha ve symptoms of both hor mo nal dep ri va ti on
and ex cess. Ca ses with RTH that ap pe ar to be eu-
me ta bo lic are usu ally clas si fi ed as ge ne ra li zed re-
sis tan ce to thyro id hor mo ne (GRTH). They
ma in ta in euth yro i dism at the ex pen se of high cir-
cu la ting hor mo ne le vels. So me ot hers may ex hi bit
se ve re signs of hyper me ta bo lism and fol lo wing
analy sis, they may be di ag no sed as se lec ti ve pi tu i -
tary re sis tan ce to thyro id hor mo ne (PRTH).6

Pa ti ents with mo re thyrot roph re sis tan ce and
symptoms of thyro to xi co sis may re qu i re an ad re -
ner gic β bloc king agent, pre fe rably ate no lol. Tre -
at ment with an tith yro id drugs (ATD) or thyro id
gland in cre a se TSH sec re ti on and may re sult in
thyrot roph hyperp la si a. De ve lop ment of tru e pi tu -
i tary tu mors, even af ter long pe ri ods of thyrot roph
ove rac ti vity, is ex tre mely ra re.7

He re in, we re port a ca se with GRTH who ex-
hi bi ted signs of thyro to xi co sis. He had be en ta king
an ATD for 2 ye ars. On ad mis si on, he was de tec -
ted to ha ve a pi tu i tary ade no ma which was fo und
to di sap pe ar af ter ces sa ti on of the me di ci ne. He was
of fe red the cho i ce of thyro i dec tomy at dif fe rent
cen ters as the fi nal the ra pe u tic op ti on. 

CA SE RE PORT

A 25 ye ar-old man was ad mit ted to our cli nic with
comp la ints of pal pi ta ti on, swe a ting and tre mor in
his hands. He was con fu sed abo ut the re com men -
da ti ons of his pre vi o us physi ci ans in fa vor of ha v-
ing a thyro i dec tomy ope ra ti on. He had the his tory

of a mass at his neck which he had be co me awa re
for 2 ye ars and had be en re gu larly ta king an ATD
and a β-bloc ker; prop ra no lol sin ce then. He was a
he althy lo o king, nor mal-we ight (he ight: 1.64 m,
we ight: 68 kg) yo ung man with no ob vi o us physi -
cal or men tal di sor der. No du lar go i ter and fi ne tre -
mor in his hands we re the only pat ho lo gi cal
fin dings at physi cal exa mi na ti on. 

His ear li est se rum thyro id hor mo nes; both fre -
e (fT3, fT4) and bo und (TT3, TT4) frac ti ons, we re
abo ve the up per re fe ren ce li mits des pi te nor mal
TSH le vels. Such uni qu e la bo ra tory fin dings per sis -
ted all thro ugh his me di cal re ports per for med at
dif fe rent cen ters (Tab le 1). On ad mis si on, his thy-
ro id tests, whi le he was not ta king the ATD for 10
days, we re: TSH: 4.32 μIU/ml (0.30-4.94), TT3: 2.7
ng/ml (0.60-1.95), TT4: 10.97 μg/dl (5.0-11.50), fT3:
13.57 pmol/L (2.22-5.34), fT4: 24.48 pmol/L (9.0-
25.0). His thyro xi ne bin ding glo bu lin le vel was
wit hin nor mal li mits. A TRH (TSH-re le a sing hor-
mo ne) test was per for med with 200 μg in tra ve no -
us TRH and his pi tu i tary was de tec ted to res pond
(Tab le 2). Alp ha su bu nit of pi tu i tary glu cop ro te in
le vel was 0.45 mU I/mL (0.05-0.80) with si mul ta -
ne o us TSH; 4.32 μIU/ml. The α-su bu nit/ TSH ra ti -
o was lo wer than 1.8 Mag ne tic re so nan ce ima ging
(MRI) of his pi tu i tary re ve a led an ade no ma with a
si ze of 4x3 mm at the left si de (Fi gu re 1). 

He had hypo ac ti ve mul ti no du lar go i ter with
ne ga ti ve thyro i dal au to an ti bo di es. His car di ac sys-
to lic and di as to lic per for man ce cha rac te ris tics we -
re not ex hi bi ting a hyper-dyna mic he art and his
thyro i dal blo od flow was wit hin nor mal li mits. 

He was hos pi ta li zed and an L-T3 sup pres si on
test was per for med. Thro ugh the test, he was pla -
ced on a di et cons tant in ca lo ri es and pro te in. At
ba se li ne and at every third day, cor res pon ding to
the last 24 h of each in cre men tal L-T3 do se ad mi -
nis te red, a 10 ml blo od samp le was ob ta i ned. Tis su -
es we re fo und to res pond, as shown in Tab le 3.      

Le vels of se rum T3 and/or T4 with inap prop ri -
a te TSH le vels, ac com pan ying pi tu i tary un res pon si -
ve ness to TRH test and an α-su bu nit/ TSH ra ti o
lo wer than 1 ma de the di ag no sis of RTH most li kely.
De pen ding on the re sults of the L-T3 sup pres si on
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test, he was di ag no sed as GRTH. Con si de ring the in-
he ri tan ce pat tern of the syndro me, his first deg re e
re la ti ves we re exa mi ned and no ab nor ma lity was de-
tec ted. He was fully in for med abo ut the na tu re and
the co ur se of the syndro me. The pos sib le risks of a
thyro id ope ra ti on and ra di o i o di ne the rapy we re cle -
arly told. He was pres cri bed a β-bloc ker and a blo od
samp le was ob ta i ned for ge ne tic analy sis. 

On the eighth month of ces sa ti on of the ATD,
the pi tu i tary ade no ma was fo und to di sap pe ar at
MRI (Fi gu re 2). 

A writ ten in form con sent was ob ta i ned from
the pa ti ent.

DIS CUS SI ON

Αltho ugh it has be en far to o long sin ce the first de-
s crip ti on of syndro me of RTH, it is of ten un re cog -
ni zed by the physi ci ans, but en doc ri no lo gists. As it
hap pe ned to our pa ti ent, many ca ses are of fe red in-
ap prop ri a te tre at ment op ti ons. No tre at ment is ava -
i lab le to fully cor rect the de fect ca u sing RTH.
Αbla ti on of the thyro id gland eit her with sur gery
or ra di o i o di ne or pres cri bing long term ATD may
re sult in thyrot ro pic hyperp la si a of the pi tu i tary.7,9

The prin cip le ru le of tre at ment is pri mum non no-
ce re. Fol lo wing the cor rect di ag no sis, pa ti ents with
pre do mi nant symptoms of hypoth yro i dism are ad-
vi sed be ing tre a ted with ade qu a te do ses of thyro id
hor mo ne, whi le tho se with thyro to xic fin dings can
be gi ven β-bloc kers.10

The ab sen ce of over lap ping bet we en the cli ni -
cal pre sen ta ti on and la bo ra tory fin dings is edu ca ti -
ve in our ca se. He cli ni cally se e med to ha ve PRTH,

TABLE 1: A list of the previous thyroid function tests of the patient performed at different centers.

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

DATE TT3 TT4 fT3 fT4 TSH

Nov 11th,2003 3.12 nmol/L (1.30-3.10) 202.2 nmol/L (66-181) 10.75 pmol/L (2.80-7.10) 52.97 pmol/L (12-22) 1.27 mU/ml (0.270-4.20)

Feb 19th, 2004 7.4 pg/ml (1.8-4.6) 3.1 ng/dl (0.9-1.7)

Jul 19th, 2004 2.42 ng/ml  (0.60-1.95) 13.43 µg/dl  (5.0-12.7) 11.32 pmol/L (3.0-9.0) 33.76 pmol/L (9.0-25.0) 4.01 mU/ml (0.50-4.0)

Oct 4th, 2004 2.15 ng/ml (0.60-1.95) 11.38 µg/dl (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 7th, 2005 2.0 ng/ml (0.60-1.95) 9.0 µg/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 14th, 2005 2.03 ng/ml (0.60-1.95) 11.49 µg/dl (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 15th, 2005 2.34 ng/ml  (0.60-1.95) 11.07 µg/dl  (5.0-12.7) 20.14 mU/ml (0.50-4.0)

Intravenous TRH (200µg) Baseline 30. minute 60. minute

TSH (µIU/ml) 1.73 14.05 10.7

TABLE 2: The results of TRH stimulation test of the
patient.

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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ho we ver, the re sults of L-T3 sup pres si on test re ve -
a led re sis tan ce both at the pi tu i tary and pe rip he ral
tis su es. Fol lo wing in cre men tal do ses of LT-3, sup -
res si on in cre a ti ni ne phosp ho ki na se, cho les te rol,
trigl yce ri de and thyrog lo bu lin le vels, in cre a se in
fer ri tin and sex hor mo ne bin ding glo bu lin (SHBG)
le vels un der li ned the pre sen ce of pe rip he ral re sis -
tan ce. Ec ho car di og rap hic fin dings that we re not
pre sen ting a hyper-dyna mic he art and stab le pul se
ra tes fol lo wing chal len ge we re al so sup por ting this
kind of re sis tan ce. Αccom pan ying dec li ne in TSH
me a su re ments with in cre a sing L-T3 do ses po in ted
to the con tri bu ting pi tu i tary re sis tan ce which en-
ab led us to ma ke the di ag no sis of GRTH. 

This ca se can be a go od examp le for un ders -
tan ding the va ri a bi lity of cli ni cal ma ni fes ta ti ons
among RTH ca ses that may be at tri bu ted to dif fe -
rent le vels of hor mo nal re sis tan ce at va ri o us tis su -
e si tes. Mo re o ver, we be li e ve that di sap pe a ran ce of
the pi tu i tary ade no ma fol lo wing the ces sa ti on of
ATD ma kes this ca se worth re por ting.

In conc lu si on, RTH may pre sent in a wi de ar -
ray of symptoms and cor rect di ag no sis is cru ci al.
The prin cip le ru le of tre at ment is pri mum non no-
ce re. Alt ho ugh ra rely re por ted, it sho uld be kept in
mind that an tith yro id drugs or thyro id ab la ti ve
the ra pi es may re sult in thyrot roph hyperp la si a or
even for ma ti on of thyrot roph ade no ma.

TABLE 3: The results of laboratory analyses performed during L-T3 supression test.

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

L-T3 administration (oral) Basal (before the Test) 2x25µg (for 2 days) (At the 3rd day’s morning) 2x50µg (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 µuIU/ml (0.30-4.94) 0.97 0.43 0.17

SHBG nmol/L (13.0-71.0) 14.4 14.30 15.8
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