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CKPAREHHUIE

HLA - XymMaHH J€yKOLUTHU aHTUTEH

ICER - vHKpEeMEeHTaIH! OIHOC TPOILKOBA U
KIMHUYKUX eexaTta

QALY - roauHa >KMBOTAa KOPHTOBaHa 3a
KBAJIUTET

PC/] - nunap Penyonuke CpoOuje

CAXKETAK

Mebhy nmanujeHTHIMa 00OJIEIUM OJf XUITEPTH-
peose 60-80% uma I'pejecoBy Oomect. Muuiwu-
janna Tepanuja ['pejBcoBe OomecTu Cy aHTUTH-
POUAHU JIEKOBH. AKO C€ HE MOCTUTHE pPEMHCH]a
3a 12 mo 18 mecenn manujeHte Tpeda ymyTHTH
Ha OIEpaTHBHO JIcUeH-€¢ UM Ha Tepanujy paauo-
akTuBHUM jomoM. Llusb pana je Ouo ma ymopenu
OIJHOC TPOILKOBA M KIMHUYKE ePUKACHOCTH 3a
MpUMEHY PaJuakTHBHOL joJa M 3a TOTaJHy THU-
peonnexkToMujy. Ananmuza je ypahena momohy
MapkoBibeBOr Mojena, U3 mnepcrnekruse Pemy-
Onmmukor (QoHAa 3a 3IpPaBCTBEHO OCUTYPAbe.
Tpajame jeaHor nukiIyca y Mozaery je 6 meceun,
a BpeMeHCKH Xopu3oHT je 30 romuHa. Ypahena
je Monte Kapno cumynanuja 3a 1000 Buptyen-
HUX TalyjeHaTa ¥ aHaju3a CEH3UTHBHOCTH ca
BapHpameM napamerapa + 50%. 3a ToTaiHy TH-
peougekToMujy Tpeba wusnBojutu 138.389,72

ABBREVIATIONS:

HLA - human leukocyte antigen

ICER - incremental cost-effectiveness ratio
QALY — quality-adjusted life year

RSD — Serbian dinar

ABSTRACT

Among the patients suffering from hyperthy-
roidism 60-80% have Graves’ disease. The initial
therapy of Graves’s disease are antithyroid drugs.
If the remission is not achieved after 12-18
months, the patients should be directed to surgi-
cal treatment or to the therapy with radioactive
iodine. The aim of this study was to compare
cost/effectiveness ratios for radioactive iodine
and total thyroidectomy. The analysis was made
using Markov model, from the perspective of
Republic Fund for Health Insurance in Serbia.
Duration of one cycle in the model is six months,
and the time horizon is 30 years. Monte Carlo
simulation was performed for 1000 virtual pa-
tients as well as the analysis of sensitivity with
the variation of parameters + 50%. For total thy-
roidectomy the insurance should provide
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PCJ /57,83 QALY T1j. 2.393,04 nunapa no ro-
IVHU KMBOTa MPWIAroheHoj 3a KBalUTET, a 3a
paauoaktuBHu joxm 110.043,64 PCH / 57,82
QALY Tj. 1.903,37 nuHapa mo ronuHH KHUBOTA
npuiaroheHoj 3a kBamuTeT. OBa (apMakoeKo-
HOMCKa aHallu3a TMoKasaja je Ja paJuoaKkTHBHU
jon mma OOJbM OJHOC TPOIIKOBAa M KIWHUYKE
eukacHOCTH y OOHOCY Ha TOTaJTHY TUPEOHUICK-
TOMHU]Y.

Kayune pewu: paguoakTUBHU O], TUPECOH-
JIEKTOMUja, TPOIITKOBH, KIIMHUYKY e(eKar.

YBOJ

Mebhy nmanujeHTHMa 00OJIEIUM OJl XMITEPTH-
peose 60-80% muma I'pejscoBy Gomect'. I'pejsco-
Ba OoNecT MpencTaBiba YAPYKEHOCT XHUIEPTHU-
peose u nudysHe cTpyMe, U HacTaje 300r mope-
Mmehaja cucrema mmyHoctu™. Cmatpa ce aa je
Oonect yuecranuja kop xamoruna HLA B8 u
HLA DR3, a decro ce jaBipa yapykeHa ca Apy-
MM ayTOMMYHCKHM OoOJleCTHMa Kao IITO CY:
XpOHUYHU JHMM(OUHUTHH THPOHIUTHC, peyMa-
TouHHu apTtputHc, CjerpeHOB CHHAPOM, BUTH-
nuro, aujaberec THI 1, CHCTEMCKH IyTyc.

Knuanuke manudecranuje ['pejcose Oore-
CTH MOTY C€ MOJENUTH Ha OHE KapaKTepUCTHIHE
3a OMJIO KOjU OOJHMK XHUIIEPTUPEOHIN3Ma U OHE
cTporo cmenupuuHe 3a I'pejcoBy Gomecrt .
Hajuemhn cumnromu cy HepBo3a, ymMop, cBpao,
ryourak nuOumga, aMeHopeja, BIaKHA KOXa,
eputeMm, mummhHa cnadocT, yOp3aH cpuaH# pap,
CHHYCHA TaxHKapAuja, aTpujaiHa pubpunanmja,
XHIEpKUHE3Wja, Xurmeppediexcuja, HemoIHo-
LIeH-e TOMIOTe M ry6uTak Texune . Kox Behune
nanujeHara NpucyTHHU Cy U OYHH 3HALM O0JIecTH
(I'pejBcoBa opbuTOnaTHja), aj Ce OHU HE Haja-
3e ko cBuX obomemux'. Hajuemrhu cummromu
opranMonaThje cy: perpoOyndapHu 0601 U mpH-
THUCAaK, NEPUOPOUTATHM €AeM, er3opraiMyc u
mucdyHKIHja eKCTpaoKyIapHuX Mummmha',

VY Tepanmju ce mpUMeEwYjy ABE Tpyle Mo-
CTymaka: MeIuKaMeHTHH u abnatuBHu. Op ne-
KOBa c€ KOpHCTE€ THOHAMHIM, IpenapaTtH jojaa
wi Onokatopu Oera penentopa. JyxwuHa
Jieyemha aHTUTUPOUIHUM JIeKOBUMa Tpaje 12-18
mecenn”. TTarmjente kox Kojux aohe 10 perd-
IuBa OOJNECTH MO MPEKUAY Tepanuje THOHAMH-
ouMa Tpebda YIyTHTH Ha Ollepalyjy WiId Ha Te-
panujy paIuoaKTHBHHM jOAOM .

Hwusb paga je na yTBpAM OJHOC TPOLIKOBA H
KIMHUYKE e(PUKCHOCTH PaJAWOAaKTUBHOI jola U
TOTaJHE THPEOHICKTOMHjE, Kao KpajlbhX Tepa-
MUjCKHUX OMNIMja y Jedemy I'pejBcoBe OomecTH.

138.389,72 RSD / 57, 83 QALY i.e. 2.393,04 di-
nars for one quality-adjusted life year, and for ra-
dioactive iodine the insurance should provide
110.043,64 RSD / 57,82 QALY i.e. 1.903,37 di-
nars for one quality-adjusted life year. This eco-
nomic analysis showed that radioactive iodine
has better ratio of costs to clinical effectiveness
as opposed to total thyroidectomy.

Key words: radioiodine,

costs, effectivness.

thyreoidectomy,

INTRODUCTION

Among the patients suffering from hyperthy-
roidism, 60-80% of them have Graves’ disease'.
Graves’ disease is simultaneous occurrence of
hyperthyroidism and diffuse goiter, caused by
disorder of immune system®. It is considered that
the disease is more frequent in persons with
haplotypes HLA B8 and HLA DR3, and it fre-
quently occurs together with other autoimmune
diseases such as: chronic lymphocytic thyroiditis,
rheumatoid  arthritis,  Sjogren’s  syndrome,
vitiligo, type 1 diabetes and systemic lupus®.

Clinical manifestations of Graves’ disease can
be divided to those typical of any type of hyperthy-
roidism, and to those that are strictly specific to
Graves® disease'. The most frequent symptoms are:
nervousness, tiredness, pruritus, loss of libido,
amenorrhea, moist skin, erythema, muscle weak-
ness, rapid heart rate, sinus tachycardia, atrial fib-
rillation, hyperkinesia, hyperreflexia, heat into-
lerance, and weight loss'. In most of patients (but
not in all) ocular signs of disease (Graves’ orbito-
pathy) are present as well'. The most frequent
symptoms of ophthalmopathy are: retrobulbar pain
and pressure, periorbital edema, exophthalmos and
extraocular muscle dysfunction'.

There are two groups of procedures used for
treatment of Graves’ disease: drug therapy and
ablative tharapy. Drugs used in the therapy are
thionamides, preparations of iodine, or beta-
blockers. The duration of treatment with thio-
suppressants is 12-18 months®. Patients that expe-
rience relapse after finishing thionamide therapy
should be directed to surgery or to the radioio-
dine therapy”.

The goal of this study was to determine cost
effectiveness ratio of radioiodine and total thy-
roidectomy, the two ultimate therapeutic options
in the treatment of Graves’ disease.
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MATEPHUJAJI U METOJIE

Vpahena je ananmsza omHOCa TPOIIKOBA H
KIMHUYKE e(PUKACHOCTH TOTalTHE THPEOHIEKTO-
MHj€ U PaJMOAKTUBHOT jOAa, KPajIbHX MPOLEeay-
pa nedyemwa ['pejcoBor xuneprupeonnusma. Ko-
puiher je MapKoBJbEB MOJEN HANpaBJbEH I0-
mohy TreeAge Pro® codreepa, unmja je
CTpyKTypa npukaszaHa Ha Cimuum 1. Mcxonn To-
TaJHEe TUPEOUJCKTOMHjE CY: XHUIIOTHPEOUAN3aM
0e3 KOMIUIMKAalLlMja, XUIOTHPEOHIN3aM ca Io-
BpEIOM PEKYPEHTHOT JIApHHIEaTHOI HEpBa, XH-
MOTUPEOUAN3aM Ca XHUIONapaTHPEOHIU3MOM,
CMPT yCIiell aHecTe3Wje W CMpPT W3 JpPYyror pa-
3nora. Mcxomum mpuMeHe paauoakTHBHOT jona
Cy: XHIIOTUPEOUAN3aM 0e3 KOMIUIMKALMja, CyTH-
peonnu3aM, MEP3UCTEHTaH XUIEPTUPECOHIN3aM,
eyTupeouansaM mpaheH noropuiameM UM 1oja-
BOM O(pTanMomnatuje u CMpT.

Wuunmjanae M TpaH3WTOpPHE BepoBaTHOhe
Mpey3eTe Cy U3 pasIndUuTHX CTyAHja W TIpHUKa-
3aHe cy y Tabenn 1°°?. KBanurer >KHBOTA CBa-
KOT' TOjeIMHAYHOT CTama Mojena (M3pakeH Ha
ckaimu ox 0 no 1) je mpeyser u3 paHuje MyOIu-
KOBAaHMX CTy/Hja 1 mpukasan y Tabemn 2°.

VY aHamm3y cy yKJby4eHH caMO IUPEKTHH
TPOILKOBH, padyHaTH 3a CBaKO II0jeIUHAYHO
cTame, Koju oOyxBaTajy TpPOILKOBE IHjarHO-
CTHKE, Jieuyeha M OONHWYKE Here. TpOIIKOBH
Jieyemha PafuOaKTUBHUM jOAOM M TOTAJIHOM TH-
PEOHIEKTOMHUjOM NTOOHMjeHU Cy Ha OCHOBY (hak-
typa Knuauuakor nientpa y Kparyjeeuy, ca one-
Jbeha PaguoNorhje U XUpypruje. 3a u3padyHa-
Bamb€ TPOLIKOBA MPHUMEHE JIEKOBa KOpHILINeH je
LeHOBHUK PemyOmmnukor ¢oHma 3a 371paBCTBEHO
ocurypame Penybnuke CpOuje, mpu uemy ce
y3uMajla HajlIoBOJbHHUja MOHYyJa JIeKOBa, H3pa-
’KeHa y auHapuMa Perry6muike Cpouje'.

VY Mozeny jegaH HUKIYC Tpaje LIecT MECElH,
a BPEMEHCKU XOpU30HT mpahema je 30 roauHa.
VYpahena je Mounte Kapno cumynanuja 3a 1000
BUPTYEIHUX IallijeHaTa, Kao M aHalInu3a CEH3H-
THBHOCTH Cca BapHpameM napaMeTapa 3a + 50%.
Bospa 3a mnahemem nonemiena je va 1. 500. 000
PCJI mo nobujenoj roguHu kuBota. J[MCKOHTHA
crona of 3% yBeleHa je 3a TPOIIKOBE U KBaJH-
ter xuBoTa. Kao pesynrar ananuse nodujenu cy
OZJHOCH TPOILIKOBA U KIMHHYKE ehUKACHOCTH 3a
TOTANHy THPEOUACKTOMHU]Y U 32 PaldOAKTHBHH
jon m3paxen y PCJI/QALY.

MATERIAL AND METHODS

Cost-effectiveness analysis of total thyroi-
dectomy and radioiodine therapy, the two ulti-
mate treatment procedures for Graves’ hyperthy-
roidism, was done using Markov model in
TreeAge Pro® software. Structure of the model
is shown in the Figure 1. The outcomes of total
thyroidectomy in the model were: hypothyroi-
dism without complications, hypothyroidism
with recurrent laryngeal nerve injury, hypothy-
roidism with hypoparathyroidism, death due to
anesthesia or death due to other causes. Outco-
mes of the radioiodine use in the model were:
hypothyroidism without complications, euthy-
roidism, persistent hyperthyroidism, euthyroi-
dism fraught with deterioration or with the
ophthalmopathy and death.

Initial and transitory probabilities were taken
from different studies, and they are shown in Ta-
ble 1**°. Quality of life of every state in the
model was expressed on the scale from O to 1,
and the exact values were taken from the litera-
ture® (Table 2).

The analysis included only direct expenses:
diagnostics, treatment and hospital care. Treat-
ment expenses for radioiodine and total thyroi-
dectomy were taken from the invoices of Clinical
Center in Kragujevac, from Departments of Ra-
diology and Surgery. A price list of Republic
Health Insurance Fund (Republic of Serbia) was
used for calculating expenses of medication,
taking the most favorable prices, expressed in di-
nars of Republic of Serbia'’. In the model, the
duration of one cycle was six months, and the
time horizon was 30 years. Monte Carlo simula-
tion was performed for 1000 virtual patients, as
well as the analysis of sensitivity with the varia-
tion of parameters + 50%. Willingness to pay was
adjusted to 1 500 000 RSD for one quality-adju-
sted life year gained. Three-percent discount rate
was introduced for cost and clinical effective-
ness. As a result of the analysis, we obtained
cost-effectiveness rate of total thyroidectomy and
radioiodine expressed in RSD/QALY.
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Figure 1. The model structure
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Tabena 1. Ianumjanne v TpaH3UTOPHE BepoBaTHONE y MOJENTy

Hapamemap |

Bpedonocm

Pecpepenya

Huuyujanne seposamuohe nocne momanne mupeoudekmomuje

Xunorupeouuzam 6e3 KOMILTUKAIIH]a 0,95 3
[loBpena pekypeHTHOTr JJapyHI€aJTHOT HEpBa 0,02 3
XunonapaTupeouu3aM 0,02 3
CMpT ycnen aHecresmje 0,00001 5
Huuyujanne sepoeamnohe nocne npumene paouoaKmueHoz jooa
Xunorupeouanszam 0e3 KOMIUIMKANHja 0,24 6
Eytupeonanzam 0,59 6
[lep3ucTenTan XunepTUpeonIn3aM 0,14 7
OdTanmonaruja Koja mpaTy €yTHPEOHIN3aM 0,02 6
Tpanzumopne eeposamnohe
IlepMaHeHTHa MOBpea JApUHIEATHOT HEpBa 0,004 8
[Iponasna moBpena peKypeHTHOT 0.06 3
JIApUHTeaTHOT HepBa ’
Wuannyjanam xunonapaTapeonan3am 0,1 8
[lepMaHEHTHN XUNONApaTUPEONIN3AM 0,01 8
Eytupeonansam y Xunotupeoninzam 0,058 6
Ycnex apyre 103€ paaHoakTHBHOT josia 0,96 7
Ycnemna Tepanuvja opTanmonaruje 0,375 9
Henpomemeno crame odraiMonaThje mocie 0.125 9
MyJICHE /103€ KOPTHKOCTEPOUa ’
Table 1. Initial and transitory probabilities
Parameter | Value | Reference
Initial probabilities after total thyroidectomy
Hypothyroidism without complications 0.95 3
Recurrent laryngeal nerve injury 0.02 3
Hypoparathyroidism 0.02 3
Death due to anesthesia 0.00001 5
Initial probabilities after Radioiodine Use
Hypothyroidism without complications 0.24 6
Euthyroidism 0.59 6
Persistent hyperthyroidism 0.14 7
Ophthalmopathy that follows euthyroidism 0.02 6
Transitory Probabilities

Permanent laryngeal nerve injury 0.004 8
Transient recurrent laryngeal nerve injury 0.06 8
Initial hypoparathyroidism 0.1 8
Permanent hypoparathyroidism 0.01 8
Euthyroidism descending into hypothyroidism 0.058 6
Success of another radioiodine dose 0.96 7
Successful therapy of ophthalmopathy 0.375 9
Unresponsive ophthalmopathy after pulse

. . 0.125 9
dose of corticosteroids
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Tabena 2. KBanuTer )XHBOTA Y CTalkbUMa Mojiea

Keanumem sxcusoma

Ycneman TpeTMaH-eyTUPEOUAN3aM 1,00 6
Ycneman TpeTMaH-XUIOTHPEOUAN3aM 0,99 6
[lep3ucTenTan XxunepTupeonn3aM 0,856 6
[loBpena pekypeHTHOTr JJapyUHI€aJTHOT HEPBa 0,891 6
XunonapaTupeouu3aM 0,894 6
OdTranmonaruja 0,880 6

Table 2. Clinical Effectiveness

Quality of life
Successful treatment-euthyroidism 1.00 6
Successful treatment -hypothyroidism 0.99 6
Persistent hyperthyroidism 0.856 6
Recurrent laryngeal nerve injury 0.891 6
Hypoparathyroidism 0.894 6
Ophthalmopathy 0.880 6

Cauxa 2. JluctpuOynirja oJJHOCA TPOITKOBA U KIMHUYKE e(hDUKACHOCTH

Cost-Effectiveness Scatterplot
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Figure 2. The Distribution of Cost-Effectiveness Ratio
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PE3VJIITATH

O6panom mopatraka y TreeAge Pro cod-
TBEpY, JOOHjeHH cy clenehn pe3ylnTaTh: Cpenma
BPEJHOCT TPOLIKOBA M KIMHHYKE €PUKACHOCTH
3a TOTalHy THpeouaekromujy je 138.389,72
PCJ / 57,83 QALY Tj. 2.393,04 PCA 1o ro-
IWHU JKUBOTA MpHIAro)eHoj 3a KBaIUTET; Cpe-
HBa BPETHOCT TPOLIKOBA M KIMHWUYKE erkacHo-
cTh 3a paguoakTuBHM jon m3Hocu 110.043,64
PCH /57,82 QALY Tj. 1.903,37 PC/] 1o roguamn
KHMBOTa TmpuiaaroheHoj 3a KeauuTer. MHKpe-
MEHTAJIHA OJHOC TPOLIKOBA M KIMHWYKE ejHKa-
cHoctu (ICER) je 2.834.608,00 PCH. Pezynratu
Monte Kapmno cumynammje 3a koxopry ox 1000
BUPTYEJIHUX MaljeHaTa MpruKa3aHu cy y Tademu 3.

Knuanuka eukacHoCT OBa JBa TpeTMaHa je
WAEHTHYHA, IITO C€ jaCHO BUAM Ha CIULOU 2.
WHnnyjanHy TPOLIKOBM Tepanuje paguoakTH-
BUM jomoMm m3oce 12.553,33 PCJl u Hmwxku cy y
OHOCY Ha TOTAJHYy THPEOHACKTOMH]Y UHjH
WHUIMjanHu TpomkoBu nzHoce 40.547,34 PC/.
MakcuMantHu TpOLIaK KOju MOxe JocTuhu Te-
panMja paAMOaKTUBHUM jOJAOM HIE 4YaK [0
209.507 PCJl, mro je BuIIe y OXHOCY Ha
191.650 PC/I xoje nocTuxe THPEOueKTOMH]a.

JuctpuOynuja WHKPEMEHTAIHUX TPOILKOBA
(ICER) 3a oBa aBa TpeTMaHa IpHKasa je Ha Ciu-
kama 3 u 4. IlocmaTtpaHe Meroze jedema XH-
MEepTHpPEO3e HMMajy BeOMa CIWYHY TEpamujcKy
eduxacnoct. Bospa 3a mutahamem mojemeHa je
Ha 1.500.000 PCl. VlHkpeMeHTaIHU TPOILIKOBU
TOTaJHE TUPEOUACKTOMH]jE ce Hajla3e Behum ae-
JIOM H3HaJa Te¢ BPEOHOCTH, JOK CE MHKPEMEH-
TaJHW TPOLIKOBM DPaJHOAKTHBHOT joAa Hajase
BelinM /1€OM MCTIOA T€ BPEIHOCTH, TE CE€ cMaTpa
Ja je Ta OmNlyja HMCIUITUBHja 3a 3IpaBCTBEHU
¢douz.

VY okBHpY aHaJHM3€ CEH3UTHBHOCTU CBHU IIa-
pametpu cy Bapupanu 3a + 50%, na je noOujex
Topuano aujarpam, npukasan Ha Cauyu 5. Hero
JIOOWUT HEe Mema 3HaK Tj. OCTaje MO3UTHBHA, Ia
caMHM THM je MOKa3aHo Jla eBEHTYyaJHE IMpoMe-
He OMJIO KOT mapaMerpa He OM 3HauajHO yTulaie
Ha 3/paBCTBEHH (HOH].

RESULTS

After processing the data by the TreeAge
Pro® software, the following results were de-
rived: the average value of cost and clinical effe-
ctiveness for total tyroidectomy was 138.389,72
RSD / 57. 83 QALY i.e. 2.393,04 RSD for one
quality-adjusted life year. The average value of
cost and clinical effectiveness for radioiodine
was 110.043,64 RSD / 57.82 QALY i.e. 1.903,37
RSD for one quality-adjusted life year.
Incremental cost-effectiveness ratio (ICER) was
2.834.608 RSD per QALY gained. The results of
Monte Carlo simulation for a cohort of 1000 vir-
tual patients are shown in Table 3.

Clinical effectiveness of the two treatments
was almost identical, which could be clearly seen
in Figure 2. Initial expenses of radioiodine the-
rapy were 12.553,33 RSD, and they were lower
than those of total thyroidectomy treatment,
whose initial expenses were 40.547,34 RSD.
Maximum expenses of radioiodine therapy were
up to 209.507 RSD, which was higher than
191.650 RSD that one should provide for thyroi-
dectomy treatment.

The distribution of incremental costs (ICER)
for the two treatments is shown in Figure 3 and
Figure 4. The both hyperthyroidism treatment
methods had very similar therapeutic effective-
ness. Willingness to pay was adjusted to
1.500.000 RSD. Incremental costs of total thy-
roidectomy treatment were mostly above that
amount, while the incremental costs of radioio-
dine therapy were mostly below the amount, so it
could be concluded that the radioiodine therapy
was more cost/effective therapeutic option.

The analysis of sensitivity was based on *
50% variation of all parameters, and a Tornado
Diagram was derived, as it is shown in Figure 5.
The sign of the net benefit didn’t change, i.e. it
remained positive, and showing that significant
variation of model parameters would not change
conclusions of this model.
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Tabena 3. Pesynratu Monte Kapno cumynanuje

ToraHa THpPeOUAEKTOMHja

Apummemuura .
cpeouna + CIl Munumym Meoujana Maxcumym
Tpowroeu (PC/]) 132'4?5573’1856 * 40.547,34 138.214,48 191.650,06
R 58,18 + 3,69 0.00 58,41 58,41
echuxacrocm
PaguoakTuBHU joa
Apummemuura .
cpeouna + CIl Munumym Meoujana Maxcumym
Tpowroeu (PC/]) I 127268;67; * 12.553,33 110.220,47 209.507,60
R 57,82 + 3,69 0.00 58,18 58,41
eghuxacrocm

Table 3. The Results of Monte Carlo Simulation

Total Thyroidectomy
Arzthmeézg mean % Minimum Median Maximum
138.853,86 +
Cost (RSD) 9457.15 40.547,34 138.214,48 191.650,06
Clinical
Effectiveness 58.18 £3.69 0.00 58.41 58.41
(QALY)
Radioiodine
Arzthmeézg mean % Minimum Median Maximum
110.284,74 +
Cost (RSD) 7765.68 12.553,33 110.220,47 209.507,60
Clinical
Effectiveness 57.82 £3.69 0.00 58.18 58.41
(QALY)

Cnuxa 3. ICER rpa¢uxk ToragHa THpeOHIeKTOMIja HacIpaM paarioakTHBHOT joAa

Incremental Cost-Effectiveness, ToTaana THpeonaeKkToMuja HaCHpaM palHOAKTHBHOT joa
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Figure 3. ICER Graph: Total Thyroidecomy vs. Radioiodine
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Cnuxa 4. ICER rpa¢uk paanoakTHBHH joJ HACIIPaM TOTaJIHa THPEOUICKTOMHU]ja

Incremental Cost

Incremental Cost-Effectiveness, Toraina TupeoniekTomuja Hacmpam pajiH0aKTHBHOI joaa
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Figure 4. ICER Graph: Radioiodine vs. Total Thyroidectomy
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Cnuxa 5. TopHago nmujarpaM-aHann3a CEH3UTHBHOCTH

Teormado Diagram at
Gravesova bolest

CincrRJ1: 1599 5685 to 4798 5895
CincrRJZ: 1599 565 to 4798 695
CinitRJ2: 11112 87 to 333358 .61
EffincrRJZ: 0,428 to 1,284
CinitRJ1: 11112 .87 to 33338 61
EffincrRJ4: 0,44 to 1 .32
CinitRJ3: 12553 .33 to I7ES59 .99
CincrRJ4: 57713 .73 to 173141 .19
CinitRJ4: B2YE BBS to 18829 995
CinitRJS: G276 665 to 185822 995
CincrRJ3: 15989 565 to 4798 695
EffincrTT3: 0,447 to 1 341
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Figure 5. Tornado Diagram: Sensitivity Analysis

Tornado Diagram
for Graves’ Disease Model

CincrRJ1: 1599 565 to 4798 695
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CinitRJ1: 11112,87 to 33335 .61
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CinitRJ3: 12553 .33 to 37659 ,99
CincrRJ4: 57713 .73 to 173141 19
CinitRJ4: 6276 665 to 18829 ,995
CinitRJ15: 6276 BES to 158329 995
CincrRJ3: 1599 565 to 4798 695
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JTUCKYCHJA

VYV Cjemumenum AmepuukuMm /JlpkaBama,
abnanvja paJuoakTHBHUM jOAOM je Hajuemhu
tpermaH ['pejBcoBe Oonectu. Tpynnule, nojuibe
U KEHe Koje IUIaHupajy TpyJHohy y HapeaHux 6
Mecely He CMejy IPUMATH PaAHOAKTHBHH jOxI .
VY EBponu u Jamany, Aaje ce NpeAHOCT Iyro-
TpajHOj TEPAITHjH AHTUTHPEOMIHUM JTEKOBHMA' .
[Iporokon neuewa ['pejBcoBe OonecTu y HaIIoO]
3eMJbH, HaJaKe Tepalnujy THOHAMHIUMa HajMma-
we 12 Meceny, a yKOIMKO He aohe 10 mobosb-
mama, mnanujeHT ce ymyhyje Ha omepaTUBHO
JledeHhe WK TePAIlHjy PaJHOaKTUBHIM jOIOM .

OnTuMaiTHO ONepaTHBHO Jiedewme [ pejBcoBe
0oyiecTH je TOTalHA WIM CyOTOTallHA THPEOU-
nexTomuja’. Behuna xupypra cMaTpa 1a je cyo6-
TOTaJHAa THPCOUJCKTOMH]ja TpeBasuljeHa ToTas-
HOM THPCOHIEKTOMHjoM 2. CTaB ce 3aCHHBA HA
YUHCHUIIN Ja CyOTOTalHa TUPEOHUICKTOMMU]a HE
MOXKe 00e30eUTH MToy3/1aH eyTupeonan3am, oe3

DISCUSSION

In the United States of America, radioiodine
ablation is the most frequent treatment of Graves’
disease. Expectant mothers, nursing mothers, and
women who want to get pregnant in the next six
months must not receive radioiodine therapy'®. In
Europe and Japan, long-term therapy of antithy-
roid drugs is preferred''. In our country, protocol
of treating Graves’ disease dictates thionamide
therapy for at least 12 months. If there is no
improvement, the patients are directed to surgical
treatment or to the therapy with radioiodine”.

Optimal techniques of surgical treatment of
Graves’ disease are total and subtotal thyroidec-
tomy”. Most surgeons think that subtotal thyroi-
dectomy is surpassed by total thyroidectomy® "2,
This attitude is based on the fact that subtotal
thyroidectomy can’t ensure reliable euthyroi-
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pHU3UKa O penuanBa OONecTH, a MalujeHTH He-
MUHOBHO yJa3€ Yy XUIIOTHPEOUuJaH CTaTyc y Iy-
’KOj BPEMEHCKO] [ePCIeKTHBH' .

VYKoIHMKO ce Kao omniuja u3zadbepe paanoak-
TUBHH jOJI, TIOCTOjU BepoBaTHOha pa3Boja eyTH-
peonnusMa. Y TOM Ciydajy HeMa JIONYHCKE Te-
panuje, anu je obaBe3aH MOHUTOPHHT (QYHKIIH]je
mruTacte xiesge 36or moryher pasBoja KiH-
HUYKOT WIH CYOKIIMHUYKOT XWUIIOTUPEOUIN3MA,
KOjH OHJa 3aXTeBa CYICTUTYLH]Yy JEBOTHPOK-
cuna’. MoryhHOCT MOjaBe WIM MOropIIaEsa
opranmonaTje mosehaHa je KoJ MpUMEHE pa-
JIMOAKTUBHOr joxa’. Y OBOM pajy TPOLIKOBH
neyema oTaIMOIATHje MYJICHOM JO30M TITHKO-
KOPTHKOUZA CYy Y3€TH y 003Hp, Y3 HAallOMEHY Ja
oTanMomaTHja MpaTh W WACAIAH TEPanujcKu
ucxon, eyrupeounusam. IlojaBa panujannoHor
THPEOMIUTHCA TI0C/IE TepaIlHje jOIOM je perka’,
na TPOLIKOBH HEroBOr 30pumbaBama HUCY
pauyHaTu.

VY cBojoj anamusu In et al. cy HaBenmu HacTa-
HAK MAaJUTHUX OOJIECTH Kao KOMIUIMKALH]Y
IpUMEHe PaJHOaKTUBHOT jona’. Jleueme Gu mo-
Jpa3yMeBalIo TOTAIHY TUPEOUICKTOMH]Y ca Au-
CEKIMjOM BpaTa, y3 HU3 aHAJIN3a U CIICHHjaH-
CTUYKHX TIperyieaa, ITo O yTHIaIo Ha Kpajibu
ucxon aHammse'. Y OBOM pajy OBa KOMILIHKA-
Mja HUje pa3MaTpaHa, jep Ayrorpajuo mpaheme
HUje MoKa3ano noBahaHy y4ecTajaocT MajHTHU-
TeTa MOCiIe MPUMEHE PagMOAKTHBHOI joma’. Y
cBOjoj ctyamju In et al. moka3yjy na Tepamuja
paZIuOaKTUBHUM jOOOM Hako jedpTHHHja 3a
$23,610 maje u mame QALY (25,08) y omHOCy
Ha TOTajJHy TUPEOUIECKTOMH]Y, Koja naje 1,32
QALY Bume W 4Mju WHKPEMEHTAJIHH OIHOC
TPOIIKOBA M KIMHUYKE €(PUKACHOCTH H3HOCH
$7,250/QALY. ToranHa THUPEOHICKTOMHUja C€
cMaTpa HCIUIATUBH]OM OIIUjOM, CBE AOK TpPO-
mak 3a wy He mpenasu $19,300, mokasyje aHa-
/M3 CEH3UTHBHOCTH' .

Zanocco et al. Cy Takohe mokazanu naa je
pamuojon jedTHHHMja anTepHAaTHUBa, MehyTUM
HajOOJBU OAHOC TPOLIKOBA M KIMHUYKE eduka-
CHOCTH Y BbMIXOBOj CTYAMjU UMa CyOTOTaIHa TH-
peonzekToMuja. Y HHXOBOM paly HHKPEMEH-
TaJTHA OAHOC TPOIIKOBA M KIMHUYKE eduKa-
CHOTH 3a paJinoakTHBHU jo1 je $ 24,934, nok je
ICER 3a cy0rortalmHy  THPECOUACKTOMH]Y
$26,602. ToraaHa TPHUEOHUICKTOMHja j€ y OBOj
CTyAWjU HajcKymuba onuuja. Knunnuka epuka-
CHOCT CBa TPH HAauyMHA JieUea je WACHTHYHA:
paanoaktuBHH jox 25,693 QALY, cyOroranna
tupeonsekromuja 25,783 QALY u ToranHa TH-
peonnexkromuja 25,639 QALY

dism, without the risk of disease relapse, and pa-
tients inevitably go into hypothyroid status in a
long term®.

If radioiodine therapy is chosen as an option,
there is a possibility of developing euthyroidism
that doesn’t require additional therapy. However,
monitoring of thyroid gland function is nec-
essary, because of the possible development of
clinical or subclinical hypothyroidism that re-
quires substitution of levothyroxine®. The pos-
sibility of appearance or deterioration of oph-
thalmopathy is increased when applying radioio-
dine therapy’. In this paper, the costs of
ophthalmopathy treatment with pulse dose of
glucocorticoides were taken into consideration.
However, ophthalmopathy accompanies an ideal
therapeutic outcome — euthyroidism. The appea-
rance of radiation-induced thyroiditis after ra-
dioiodine therapy is rare’, so the costs of its
treatment were not calculated.

In their analysis, In, et al. mentioned malig-
nant potential of radioiodine isotope, as a com-
plication after radioiodine use. The treatment
would imply total thyroidectomy, with a range of
analyses and specialist examinations, which
would influence the ultimate outcome of the
analysis®. This complication wasn’t considered in
this paper because long-term studies didn’t show
an increased frequency of malignancy after ra-
dioiodine use®. In the study of In, et al. it was
shown that radioiodine therapy, although less
expensive ($23,610), gave less QALYs (25,08),
as opposed to total thyroidectomy that gave 1,32
QALY more than the first one and its incremental
cost-effectiveness ratio was $7,250/QALY.
According to the sensitivity analysis, total thy-
roidectomy was considered to be more
cost/effective option, until its costs surpass $19,
300°,

Radioiodine was considered less expensive
alternative by Zanocco, et al as well. However,
the best cost-effectiveness ratio in their study was
achieved by subtotal thyroidectomy. In their pa-
per, incremental cost-effectiveness ratio for ra-
dioiodine was $ 24.934, while ICER for subtotal
thyroidectomy was $26.602. Total thyroidectomy
was the most expensive option in this study.
Clinical effectiveness of all three treatments was
almost the same: radioiodine 25,69 QALYs,
subtotal thyroidectomy 25,78 QALYs, and total
thyroidectomy 25,64 QALYs’.
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VY 0BOj cTynuju 10OUjEHU Cy CIIMYHU HaJIa3H
Tj. 00e Tepamujcke OMNIHje Najy CIMYHY KIIH-
HUYKY e()UKacHOCT, Il Cy TPOIIKOBH 3a paanuo-
aKTHBHH JOI HWXXH. Y MoJeny cy KopumheHe
OlIGHE KBaJIUTETa KMUBOTA M3 CTyAMja KOj€ HUCY
pabeHe Ha HamieMm reorpad)ckoM MOApYdYjy, aiu
je oBaj MOTEHUHWjaJIHU HeOocTaTak IpeBasuieH
aHaJM30M CeH3WTHBHOCTU. Mmak, ykomuko Ou
Ouna pahjeHa cnuuHa cTyAMja Ha OBY TEMYy Yy
HAIIO] 3eMJbH, OO0 O 10OPO MPETXOIHO YTBP-
IUTH KBAJUTET )KUBOTA Pa3IMYUTHX CTama 000-
nenux ofn I'pejscoBe Oomectn kox Hac. Oba
(hapMakoeKOHOMCKa aHajH3a MoKasajia je Ja pa-
IUAaKTUBHU joA MMa OOJbM OAHOC TPOLIKOBA U
KIMHUYKE e(PUKACHOCTH Yy OJHOCY Ha TOTaJIHY
TUPEOUTCKTOMH]Y.

3AXBAJIHULIA

Xrema 6ux na 3axBanmM mpod.ap Crnobdona-
Hy JaHkOBMh Ha KOPHCHUM CyrecTHjaMa H yCMe-
pemuMa.

[TocebHno ce 3axBaspyjem: jdekapuma Kll-a y
Kparyjesuy Jacmunu Crojanosuh, Buonern
Munanenosuh, Jlymky Hemosanosuh, Muio-
BaHy MatoBully, ¢usnuapy Mapuju Jepemuh u
noroneny Hesenn bokoBuh, koju cy Me ymyTH-
T Y TepanujcKu IpoToKoi 3a ['pejcoBy Gomnect
ca acrekTa CBOje CIELHjaHOCTH M OJaKIIaJIn
MU TIPOLEyPY NPUKYIIJbaha TPOILIKOBA.
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