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Abstract

r

Airm:  Withdrawal of levothyroxine with result-
ant bypothyroidism is still used in preparation
for =131 diagnostic whole-body scan (DWES)
and thyroglabulin (TG)-measurement in patients
affiicted with differentiated thyroid cancer (DTC),
Recornbinant human thyrotd-stimulating hor-
mong (ri'T5H) enhancas T5H stimulation obwviat-
ing the cdinical and eronanucal consequences of
hypothyroidism, Primary aim of this study was
an intraindividoal comparison of diagnastic fol-
low-up measurements under these twao sets of
conditions by talking clinical and socio-economic
parameters into account. Second aim was to
determine a clear patient profersnce for the one
method or the other,

Methods: This non-intetvenrional  ohserva-
tiomal study included patients (n=192 signed
informed consent, n=128 pretocol compliant
parients withoot need for therapeutic interven-
tion) with OTC first treated by thyroidectomy
and radioiodine ablation. Control visits includ-
ing 1-131 DWBS were planmed at 3-6 months
post-thyroidectomy after 3 phasze (KU 1) of thy-
roid hormone withdrawal (THW) and again afeer
G-12 manths later in 4 euthyroid state under

Introduckion

A

The incidence of differentiated thyroid cancer
(DTC] is increasing for several reasons, mainly
due to the earlier detection of small papillary
thyroid cancer (Woolam et al., 2000). After total
or near total thyreidectomy followed by an abla-
tive activity of 1-131 patients are treated with
thyrotd hormone suppressive therapy (THST)
(Reiners, 2008). Far the detection of residual or
recurrent thyroid cancer, [-131 diagnostic
whole-bpdy scans (DWEBS) and rthyroglobulin
'TG) measurements ate accepted modalities in

exOEenous stimulation with thTSH (KU 2). Study
design was apen, prospective and multicentric.
Data collected cansisted ol patient information
(SE-12% Health Survey), thyroid-specific results
of clinical examinations and several aspects of
daily lile, v. g, employment, days of absence fram
work and other economic aspects.

Resulls; [0 cuntrast to KU 1, in KU 2 there is
a highly significant improvement (p=<0.0001)
in all studied clinical symptoms and aspects of
managing daily lite. A signiticant increase of the
51=12"™ health survey score could also be iden-
tified. Mental score showed a higher increase
than physical score. Included patients were lass
absent from work before KU 2, {absent 45%,
median 4 days in euthyroid state [range 2-5 d]),
vs. before KU 1 {absent 47.8%, median 10 days
in hypothyroid state [range 1-30d1). Alter KU 2
7.7% ol the cuthyroid paticnts was absent from
waork (moedian 3 days) while 37.5% was after KU
1 (median G days}

Conclusion: [ncluded patichts benefited sub-
Jectively and abjoctively fromm the use of thTSH
for diagnostie procedures in the treaoment of
DTC. A clear preference {127 of 128) of analyzed
patients could be identified for exogenous stim-
ulation with rthTSH.

the follow-up. In order to elevare the crdopgenons

T5H levels and to increase the sensitivity of ciap-
nastic progedura s thyroid hormotw therapy must
he withdrawn, The resultant hypathyroidizm has
many concemitant phensmena, ey, cognitive
inpaicmen (Mignte ¢f al, 2004}, cerebral blood
flow abnormalities {Constant ef al,, 2007, Maga-
machi et al., 2004}, emotional dysfunction and
physical discomfort. THW is associated with car-
chovascular effects in patients with DTC (Botella-
Carretero et al., 2004} Beside the impact of
hypothyroidism on the central nervous system,
THW 2150 deranges the lipid profile, renal system,
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and effects hemostatic changes (Duntas and Biondi, 2007, den
Hollander ex al,, 2005, Lich et al., 2000, Franchini, 2006, Botella-
Carretero et al,, 200G). THW may be hazardous {or patients with
underlying cardiovascular disease as was recently descrilwed by
Goldberg, 2007, Quality of life and ability to work are signifi-
cantly reduced (Luster ¢f al, 2005}, In the latter study a retro-
gpective gysessment of data was carried out. Recombinant
lwinan T5H (rhT5H? has been developed to provide TSH stimula-
tion without THW, RLTSH has been approved as an adjunet for
diagnostic procedures in paticnts with DTC (Luster ecal, 2005).
In the past few years more than 300000 patients were treated
with *hT5H, Since 2005 rhTSH also has approval in Europe for
ablation therapy and, since 2007, in the United States of America
(FDA) (Haugen et al,, 2008),

In 2003 Dietlein published new procedure guidelines far 1-131
DWES in differentiated thyroid cancer (Dietlein at al., 2003), The
two alternatives of an endegenous or an exogenots TSH stimu-
lation are congidered to be equal in sensitivity for the dirgnestic
use of radioiodine and for the rmeasurement of TG. According to
these puidelines, patients with DTE usually unidergo a frst DWES
46 months after ablation. Within the tiret 2-5 vears the DWEBS
should he repeated. In daily practice, the first DWBS was often
performed under endagenous hypothyroidism in order to be
dble Lo treat thyroid remnant with a second ablative therapy. On
the other hand, the second DWBS is vsually performed under
exogenous stimulation with mTSH, Thizs well evaluated proce-
dure provided the basis for the present study. These puidelines
were recently updated (Dictlein etal, 2007z, b} with mere
emphasis on thTSH for diagnostic procudures,

Primary aim of this study was to cvaluate clinical and economi-
cal difforences betwieen hormone withdrawal and exogenous
stimulation usingr thSH. Further ohjectives were an intraindi-
vidudl comparisen of safety and tolerability of riTSH as well as
the detection of 4 personal preference for one of these twa meth-
ads, Pharmaco-ceonomic aspects are based on evaluated dara,
not on hypotheses or melelling, Additionally, a subgroup analy-
sis has been performed with those paticnts whie stapped levo-
thyroxine for faur weelks and with those pariens who substituted

liothyrenin for the first two weeks,

Material and Methods

¥

Study design

This no-interventional observational study on patients with
DTS had an open, prospective and multicentric design. All
patients underwent thyroideclomy followed by radioiodine
treatment, Contial visits including 1-131 DWEBS were planned
afrer 3-6 months.

First contrel visit (KLU 1) shiould be performed under conditions
ol ypathroidism with a 2-5 weelc phase of withdrawal of thy-
roid hormone medication (THW. Control visit 2 (KU 2] was nor-
mally done 6-12 months after KU 1, under euthyroid conditions
following T5H stimulation by administration of rhTSH {Thyro-
gon®),

This protocal reflected the clinical routine for these patients,
Aecarding tn the non-interventional character of the study, no
study-specific pracedures were specified and all rreatment-ral-
evant decisions were left up to the treating physician.

The decision to include a patient was made between initial
therapy and KU 1, In case of inclusion, paticnt data as well as
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inclusion eriteria and anamnestic data were recorded, Regarding

the main focus of the study the following data {"eMicacy data

set™ were collected prospectively at bath visits;

* Quality of tife: The quality of life was mecasured by the 5F-12%
health survey (Ware et al., 1996, Gandel ct al., 1298), a vali-
dated patient questionnaire containing 12 items, The SF-12F
was tsed m e standard d=week recall period version reflect-
ing the bealth stdlus over the last four weeks, The 12 items
cover physical and mental components, Thercfore, for esch
patient three sum scores were evaluated: physical sum score,
mental sum s¢ore and total surm score.

» Clinical symptoms: The presence of the fllowing potential
symptoms of hypothytoidism with a time focus of the previ-
ous fpue weeks was part of the patient interview performed
by the treating physician: weight gain, fatigueflethargy, con-
centration deficiency, sleep disorders, cold intolerance, con-
stipation and hoarseness [modified from Billewicz ot al.,
19649). The results of the patient interview were specificd by
the vreating physician as being “present”, “questionable” or
“net present”,

» Manmging daily 1ife: Sceveral agpects of daily life dunng the
previeus four weeks wore also part of the patient interview
covering employment, rescrictions of occupation, days of
absence from work, capability to care for family members,
consultations, additignal medication, car driving, accidents,
means of fravel to visit, attendance 1o visik, distance home-
haspital and expected further days of absenee from worls

» Clinicel findings: Thyroid-specific results of clinical examina-
tion [modified from Bitlewicz, 1968) weres cold skin, dry skin,
slowed movements, periotlxital swelling, swelling of hands,
decelerated ankle reflexes and pulse rate. All findings were
rates as “present”, "questionable” or "not present”. Definitive
present symptoms were comparead,

» Laborarory diognostics: Thyroid parametors af inferest wene:
terraiodothyronine,  triiodothyronine, thyroid-stimolating
hormone [TSH), thyrogrlobulin (TG), thyreglobulin recovery
and thyraglobulin antihodies.

* [-131 DWBS: The result of the scintigraphy was ratcd as “neg-
ative”, "positive”, “questionable” or “not azscssalble”,

Visit data were complemented by data on hermone treatment,

concomitant diseases and medication, During the second con-

trol visit (KU 2) the protocol of the thyrotropin tost was specified
including administration data, lahoratory diagnostics and scin-
tigraphy results, At the end of che observation, patients were
asked o specify their preferénce for one of the diagnostic con-
trol procedurss including their teasons as: “Thyrogen® test”,

"hormane withdrawal” or “undecided",

The documentafion was supplemented by data on intended

diagnostic and therapentic procecdnres follgwing the abserva-

rianal period. Data on adverse drug reactions and tolerability
assessments were documented by both physicians and
natients,

According to scale lewved, the evalvation of the data included

descriptive parameters (mean, modian, standard deviation, min-

imum, maximum) or frequencies and shiflt tables, Wheoe indi-
cated, intraindividueal comparisons woere performed by Uhe

Wilcoxon signed-ranls tear o the gign lest of Dixon and Mood,

e to the non-imcerventianal characier of the stady, the tests

on signiticant differences between KU 1 and KU 2 remained

explorarary.

Study was approved by local ethic commictee,
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Subgroup aralysis

Based on the efficacy data set. three additional subgrougp analy-
ses were performed, The subgroups refer to the medication
some weeks before the hypothyroidism phase of KU 1;

Ty pattents™: This subgroup included parients who were treated
with Ty {levothyroxine) followed by Ty (isthyronine) and with-
dhrawal for 2-3 weeks. The subgroup analysis compared KU 1
(hypathyreidism) with KU 2 {euthyroidism) for these patients
(n=72).

“Tq potients™ This subgroup ineludes patients who were treated
solely with T, and withdrawal for 4.5 wealkz, The subgroup
analysis compared KU 1 with KU 2 for 56 paticnts,

T3 patients" vi. “T, patients: This analysis compared the results
ol byl subgroups,

Each of the subgroup analyses included the foljowing parame-
ters: quality of life, clinical symptems (medified from Billewicz
et al., 1969} and clinical findings {modified from Billewicz et al.,
19682} Interindividudl comgparisons are performed by the chit
(%) est.

Results

v

Patient data sets

192 paticnts in 25 German centres were includad in this abser-
vational study, All paticnts signed informed consent, For this
patient samplg, the following data sets were compiled, In oreer
to provide the same ¢condilions [or the comparison of the 2 con-
trol visit procedures, the “cflicacy data set” excluded &4 patients
from efticacy evaluation because of several reasons: observation
discontinued due to non-compliance [n=27, 14.1%), scinrigra-
phy positive at KU 1 (n=12, £3%), deviations from recom-
mended procedure or decumentadon (e.g. retrospective or
missing data, inconsistencies), substantially increased radicac
Livity al KIP 2 (n=11, 5.7%). Positive scintigraphy and deviation
were also found (n=8, 4.2%). Three patients (1.6%} miscad the
Thyrogen® prescription before KU 2. Three more patients were
excluded {1.6%) for pther reasous such as pregnancy. pregnancy
intention, and relocation. Concerning the baseline parameters,
the &4 excluded patients were nat significantly different from
those patients who were included in the eficacy data set.

The "safety data set” consisted of T42 patients aod included the
128 patients of the efficacy data set plus 14 of the excluded
patients who received atleast one administration of thTSH (Thy-
rogen™).

Baseline pararmeters

The efficacy data set included 128 patients (24,2 % male, 75.8%
fernale). The mean age of the patients was 516+ 148 years
(meanzstandard deviaticn).

The thyrold cancer was classified as papillary in $9.3 %, as ollic
ular in 22.0% and as follicalar and papillary in 8.7% of the
patients, The mean diameter of the thyroid cancer was
20.1274.2mm (mean+standard deviation), Nearly half of the
patients were classified as stage T1. An atfection of Iymph nodes
was detected in 19.7%. No distant metastases were found.
Concomitart diseases were described in 68.0% of the patients,
mast frequently cardiovaseutar diseases (33.64) and metabolic
diseases (24.2%). Concemitant medications were adninistered
ta GL.7% of the patients.

KUT was performed at a median of 170 days after radioiodine
abldtion therapy. The median diagnostic activity was 370 MBg

Article -

Table 1 Change ot SF-12% scores (n camparlson it bypothyroid state
(KU 1)yand under thTSM (KU 2}, & sicrificant increase of the SF-12% heallls
survey score under thT5H is shown. The mantal senre showsel o argingl
higgher increass than the physical score,

Lower N& change  Higher Slgnlifi-

scaie (%) (%) score § %) canee
Prhiysical 9.8 2.1 220 p=0.0001
mental 10.7 5.8 £15 pL0.000T
SUM sC0re 74 25 90.1 p=0.0001

Table2  krevalence of diverse, defnilive present, symptoms (%) at KLU 5 and
KU 2 is shown. All mentipned wymptems demenstrated a significant decreqse
(p=0.0001) at KL 2.

KU 2 (%) |

KUl{n} KU1({%) KU2in)
n=128 n=128
steeplng disorder 64 504 ] 6.3
lethargy L] 7.2 7 =R
haarseness 43 333 7 5.5
cold intplerance 59 46.8 G 4.7
woight gain 72 56,7 5 149
tanstipation 25 19.8 4 ER:]
lack of concentration Gl 45.0 Ll 3.9

of 1-131. In 14% of the patients the time peciod between abla-
tion therapy and KU 1 was more than 270 days,

The time peried between the last administration of thyraid hot-
mone medication and KU 1 was 31 days {median) if T, was solely
used for the thyreid hormone medication and 17 days (median)
i T3 was part af the thyroid hermone medication. A clinically
redevant TSH-elevation was found in 110 (86 %} patients. In 55 of
74 patients taking liothyronin for two weeks, the dosage was
G s fel, in one case (L was 160ug/d. For further 16 patients tak-
ing Ty during withdrawal ¢f T, the dosage was not documeanted
o1 not retrievable. KU 2 was performed at a median of 285 days
after KU 1 undar THST,

Intraindividual analysis

Quality of life

The 5F-12% heallh survey showed an intraindividual change of
physical and mental symptoms in the different sitvations. Dur-
inp (he hospitalisation at KU 1 the SF 12 sum score was
4884 23.0% lor physical, 49.4 £ 23,1 % for mental symptoms with
a total sam scor of 49,22 21.6%, For KU 2 under rhTSH stimula-
tion there was a significant higher score (9011 %, complete data is
shown in Table 1) af the physical (75.6+ 18.8%), mental symp-
toms (7352 17.5%) and sum scores (7452164 %) compared to
KU1,

Clinical syrptoms

In KU 1 a wida spectrum of symptoms was specified by the treat-
ing physician as being “present” in the patient incerview. Many
symptoms which had been specified as definitely being “present”
in the hypothyroid state were “not present” or “questionable”
before KU 2.

In KU 2 there was a significant improvement {p<0.0001) in all
reported symptoms {Table 2). Definitive present symptoms were
corapared in Table 2,

Dunren C ot al. The Use of Thyragen® in the Treatment of Differentiated Thyreld,., [xpClln Cadocrinal Dizbites
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Managing daily life
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Flg 1 Pergentage of patients concerning absence from work befare
and after KU 1 (darl)) and KU 2 (white). visits to a medical practitionar
and rixduced driving in direct comparisan, The Intratndividual comparisen
shows far the parameter “deving before KU™ a significant (p<0.01) lpwer
rate at KU 2, marked with a starlet {*},

Table 3  Extract of clinical findings 2t KU T ang KL 2, All mentiencd
symptoms showed a significant decreass (p<0.01),

Kutin) KU1 Kuzin) Kuz
n=128 n=128
cold skin 40 315 1 0.8%
dry skin 32 0% 3 23U
decelarated movernent 41 32% a 0k
preriorlltal swelling -1 43% 1 0.8%
swelling of the hands 13 6% 1 [3ff:4:4

Managing daily lite

Data concernifng occupationdl dclivity were available for 125 of
thie 128 palients. 55.2% of them were employed, 1.6% were
trdinees or students, 3.2% were jobless, 15.2 % were housowives
andt 24.8% were pensicners.

Prior to KU 1 B8AY% were limited in their daily life, 47.8% had
been absent from their work, The median absence from werk
was 10 days [range 1-30 d) in the four weeks betore KU 1. Addi-
tional medication was necessary in 20,8 % while 48.8 % consulted
physictans/hospitals. 64.8% reduged the use of their motor vehi-
cle or abstained completely, 38.2% of the ubserved patients were
gacarteel to KU 1 due ta their hypothyroid symptoms. 37.5%
needed 4 sickness certificate for a median of G days after KU 1,
Before KU 2 38.9% consulted a medical practitioner, 4,1%
were in=patients, a median of 1 day was rocorded. 1.5% were
absent frem work before U 2, the mean alsence was 4 days
(range 2=5d). 9.1% of the employed patients or trainees were
able to exercise their job with restrictions in the Last four weeks
before KU 2. 36.2 ¥ did nat use a motor vehicle or avoided driving
an their own. 7.7% of the enthyroid patients were planned to be
absent from work after KU 2, the median was 5 days (sec also
@ Fig. 1),

In this survey also the need for additianal medication during
both modalities of TSH stimulation was recorded. Under with-
drawal of thyroid hormones, 20.8% of the patienrs needed addi-
rional pharmaceuticals and 36 different classified drugs were
used. Before KU 2 11.2 % of the parients needed additional medi-
cation and 17 different drug classes were in use,

Dueren et aly Thie Use of Thnogen™ in the Treatment of Differentiated Thyroid.

Clinical findings

An extract of clinical findings at KU 1 and KUJ 2 is summarized in
Table 3. The median heart rate is significant (p <0.0001), ingrain-
dividual compared, higher in KU 2 (72{/min) than in KU 1
(GB{min),

Laboratory findings at KU 2

Adminstration of ThTSH occured on days 1 and 2, with one
exception (day 1 and day 3). Thyroid laboratery tests were per-
formed on day 5 (70.8 %) or day 6 (22.5%), respectively, In one
case the blood sample was taken on day 4 and in 6 cases on day
3.1n 5 patients fT, was clinically significantly elevated a5 was Ty
1 2 patients.

1-137 DWES

The result of the scintigraphy was rated as "negative”, “positive”
or “questionable™, Both at KU 1 and at KU 2 the median adminis-
tered activity was 370MBqg of 1-131, DWBS were classified nega-
tive in 90.6% at KU 1 and in 98,4 % of the cases at KU 2. 11 scans
were questionahle at KU 1 and 1 was positive, In this particular
patient a thyroid remnant jn the ductus tiyreoslossus was tound
but dassified 25 negative for tumour remnants. Normal follow-
up was done. At KUJ 2 two DWBS were rated 45 “positive™ and in
one case an evaluation was lacking,

For 124 paticnts, tollow-up visits atter KU 2 were planned in
roubing intlervdls, in one case a DWBS under withdrawal of hor-
mones wdas scheduled, two patients had o be re-rreated with
radioiedine activity and one patient has heen sont fo surery.,

Adverse reaction during rhTSH stimulation

The safety data sct consisted of 142 patients, Altogether in 15
(10.6%) of the Thyrogen®-treated paticnts. 17 cvents, but no
serious event, were recorded. Nowsea was the most commen
symptam (n=7), One patient each complained about headache,
palpitations, diatrhoes, fatigue, vertige, hyperhydrasis, het flash,
flu-like feeling, feeling of being drunk and angina pectoris. All
syrnptams were completely reversible, in one case a slight nau-
s¢4 had to be treated with medication,

Preference analysis

All patienres were asked about their preference for the stimula-
tion of TSH, 127 of 128 patients reported thTSH as cheir pre-
terred method of choice, Only one patient was undecided, caused
by physical integrity in hypothyroid state. Nevertheless all
patients with adverse reactions decided rhT5H-Stimulation bet-
ter, which myeht be a good equivalent to the symptoms caused
by THW.

Moreover the very good drug tolerability and the significantly
fewer symptoms were one more reason for patients' decisicn,
Patients felt better, had more “power”, could manage thelr job as
usual and had ne reduction in quality of life,

Subgroup analysis T4/T,

An additionzl analysis of two subgroups of patients treated
cither solely with T4 for suppression therapy followed by THW
and patients experiencing a T4/T3 switch with T3 medication up
0 10 days before DWBS were performed [see also Table 4). 72
Patients were trested with T3 before KU 1. There is no difference
between these group aned the patients freated only with T4
accaording to age, sex or histologic diagnosts. An interindividual
analysis using the x* test showed no significant difference
between these tvwa greups to all investigated phjectives, No sig-

.. Fxp Cin Frcocrinel Diahetes
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Table 4  [xtract of clinical findings in lypothyreok state at KL in direct
comparisan etween the subgroup treated with T3 ang soloy with T4,
There Is no slgnificant differenca between these hath subgroups.

T3+T4 T4 3 pvalue

n=128 =5 Nw72
shpeping disorder 50.4 419 538 .17
haorseness 339 0.7 36.5 Q.75
cold intolerance 16.8 452 48,4 032
waight galn 56.7 424 64,2 0.08
constipation 19.8 21.0 188 0.92
laek ot conrentrathan LEN) 420 538 0,37

nificant iffersnce is to be seen in the presented clinical syrap-
toms or the clinical findings, Even evonomical parameters,
including absence from work, aglditional visits of physicans or
the lowering of driving showed rave variation. Far some clinical
symptoms {see also Table 4), for example lack of concenlration
and woeight rise, the T3 treatment shows 3 higher percentage of
affected patients.

A highly significant (p<@.01} change according to the SF-12
quality of life, hypothyroid symptoms, additional plysician vis-
its, number of days absent from work, sdditional medication
and thyreid-specific symptoms was observed betwean both
withdrawal schedules and the rhTSH group.,

Ditcussion

]

This survey of a relatively large group of patients who had been
thyroidectamized and receivid radiciedine ablation for DTC
revealed that the hypothyraidisim cesulting frem THW as 2 prep-
aration method for DWEBS 15 often not only uncomfortable for
the individual, but costly [or society. Almost three-quarters of
the paticnts presented with clinical symptems, anid showed
multi-symptomatic hypothyroidism during withdrawal, Mors
thart two-thirds of the survey patients in hypothyroidizm
reparted a restricled or precluded performance of activities of
daily living, whereas less than a tenth of them experienced this
under hTsH,

In abaut half of the patients, hypothyroid complaints led to a
median of 10 missing work days before KU 1. An economical
valuation and estimation of the cost effectivness of these data is
planned o be done separately. Two-thirds of patients drove
motor vehicles while hypothyroid, despite medical advice to the
contrary. This ceuld be assaciated with harmful consequences as
was recently described by Rosenthal, 2007,

Nearly all the patients (127 of 128) preferred rthTSH admimistra-
tien over thyroid hormone withdrawal, only ane patient was
undecided. In a previous study, ane-fifth of the patients indi-
cared a preference for chyroidd hormone withdrawal. This finding
was considered by the authors to be attributable to a lack of
experience with rhTSH {Luster et al,, 2005}, Limitations of this
study were the retrospective assessment of data and the agsump-
tians made in the pharmaco-¢conomic estimations,
A25-patient study fon the Netherlands found a 100 % incidence
of physical or mental hypothyroid symplams duting thyroid
hormone withdrawal; 48 % of patients rated these symploms as
serianls o very setious (Nijhuis et al., 1929), 45% patients of this
shdy reported thar, durity thyroid hormone withdrawal, they
worked unproductively. 1t is reparted in this study that roughly
59% of work hours are missed during the withdrawal petiod,

this represents a loss of 2,5 million Eure per year to that country.
The Dutch investigators found lower rates of hypothyraid-related
primary-care physician visits than we did (16% vs. 49%). Addi-
fional medication ue was registered at a similar rate poder
withdrawa! of hormones (24% vs. 21%). Their patienrs were
yuunger {1ean age 41 years vs. 52 years), They did not repott on
specialist physician, hospital visits or hospitalization,

Our findings, with regard to clinical symptoms, genorally agree
with those af ather studies in patisnts who underwent THW at
some point after primary surgery for OTC, Ar American study
{n=34) using a validared thyroid cancer-specific survey found a
statistically significant worsening of fatigue and sleeping disor-
ders, as well a5 of emplayment motivation, time away from work
and guality of wark compared to the titne taking thyrawd hor-
manes {Dow ef al, 1997),

In another recen publication, Sehroeder et al, 2006 re-analyzed
data from the pivetal phase 3 study of rhTSH in the diagnostic
fellow-up of DTC, comparing SF-35 QOL scores in 228 thyroidec-
tomized DTC patients when on and off thyrold harmone with
the scores of the US general population or the scores of pationts
willl several murbidities. These authors found that, on fhyroid
hormene (herapy, the OTC patients had 5636 QOL scores at or
above the Us gencral papuldtion norns in six of cight domains
addressed (e, g, physical funcrioning, bodily pain, vitality and
role emotional). After thyroid hermene witlicleawal, howover,
the DTC patients had SF-38 QOL scores significantly lower than
these norms in all eight domains. Inlerestingly, after thyroid
hormone withdrawal, the DTC patiencs had significantly lower
5F-36 QOL scores than did even paticnts with heart failure or
migraine in six of eight domains, or paticnts with chronic clini-
cal depression in three of eight domains,

Duntas and Biondi (2007) showed in 2 recont review that acute
hypothyroidistn induced by THW seriously affects multiple
organs and systems and, especially in severe cases, can impair
quality of life. The use of rhTSH ebviates the clinical and eco-
nornicai consequences of hypothyroidism which counterbalance
due cost of the product, and promotes compliance while pre-
serving the paticnt’s nonmal daily functioning and productivity.
Ne significant differences were found in the comparisan of com-
plete THW and bridging with Ts. Lehocuf shawed that prepara-
tion for DWES with Ty did nat prevent profound hypethyroidism
and delayed the TSH elevation requived for DWES (Leboeuaf er al.,
2007). The dear prefecence of the included patients for exoge-
nous seitmulation was shown alse in the substantial promotion
of compliance in the treatment of DTC (Cohan et al., 2004,
Haugen et al. shawed that thT5H-aided DWEBS is equivalent in
the diarnostic follow-up and ablation settings. The use of rhTSH
allows more predictable timing and more rapid TSH elevation
than does withdrawal of hormones (Loster, 200G} In particular,
rhTSH administration may allow the ablation (a0 be perigrmed
sooner after surgery, permitting patients to comnplete initial
therapy of DTC and move on with cheir lives some wacks earlicer
(Borget et al, 2007, Borpet e 1, 2008, Mernagh of ol 20061
Althoush our observational study was prospective and mului-
centric, there are some limitations that have to be mentioned.
Drawbark of this study is that all patients were Arst evaluated on
thyraid hormone withdrawadl, 1t was the irst post therapy evalu-
ation, 5o it could result in more anxicty and mental discomfont
when compared to second diagnostic evalualion peciormed
under rhT5H stimulation. KU 1 was in median done 170 days
after remnant ablation; an impact of the surgery on the results
of KU 1 is thus unlikely butr cannort be excluded wich cercainty, In
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14% of the patients the Bme periad between ablation therapy
and KU 1 was more than 270 days, this might have an influence
on 5F 12 or the clinical findings,

A large number af included patients bad to be excluded trom the
data analysis, In most cases observatian was discontinued due to
nen-compliance and lacking data. Evidence for a recurrence ar a
remnant led to exclusion as well as, e.g., pregnancy. Concerning
baseline parametars, the 64 excluded patients were ool signili-
cantly different fram those pattents who were included in the
efficacy data set,

Regarding the cconomic estimation, for example absence from
worl, paticnts during hormone withdrawal could be more will-
ing 0 asl for sicl leave because it is common practice and i3
reimbursed by health insurance. The second possible bias in this
particular finding is the pessible threat of diagnosis. Moreover
the latet control visit is in a higher star of morivation to go
warl due Lo fear to loose the job.

For patients talking Ty ¢during withdrawal of T, the dasagi scheme
of T3 was not clearly documented or was not retrievable,

Conclusion

r

The data on 5F-12% health survey, clinical symptoms and mane
agement of daily lifc indicated a statistically highly significant
improvenent of life qualicy by use of rhTSH for all included
patients, even il this effect is perhaps partially exaggerated. Side
effects of rhTSH occurred in 15 out of 142 patients and were
classified as low-grade reaction. There was 2 elear preference of
127 ouit af 128 patients for exogenous stimulation with thTSH in
intraindividual comparison to withdrawal of hormones. Only
one patient was undecided, caused by physical integrity in
hypothyroid state, From the ¢inical point of view the exogencus
stimulation is prefetabls, aleo in terms of the low rate of side
effects. In our study there is no significant difference between
patients quality of life soledy treated] with T4 for suppression
therapy followed by THW and patients experiencing a T4/T3
switch with T3 medication up to 1 days before diagnosoc
whole-body scan.
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