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Baowkd otovxeia padioBrodoyiag, aAAnAemidpaon I-131 pe

TOUGC 10TOUC

Mn otoxaotikeg emopaoeig (Deterministic effects)

Oepaneiag pe I-131

Ytoxaotikeg emopaoelg (Stochastic effects) Oepameiag pe I-

131



PAAIENEPIO 1I-131

Arreixovion xatl Oeparieia tou OupeoeldKoU KAPKIvVoU

1923: Henry Plummer ewoayayel Ty Oepaneia pe I-131 yia
tn vooo Graves

1940: pwteg 6npoolevoelg

ITave ammo 70 xpovia, to I-131 amotelel ipotunn Beparieia
TOU KAA®E O1a(OPOIIOLIEVOU KAPKIVOU Tou Bupeoeidoug

adeva (DTC)

lodine-131

Xenon-131

' O

g_— -

gamm; ray 6
beta particle

How to measure radioactive substances: Case# March 11



BIOKINHTIKH IQAIOY

3 UIMOOUOTHHATA TOU KUKAOU TOU 10O10U 0TO OO
Avopyavo 1wo10 otV KUKAo@popila

Iwo10 evtog tou Bupeoeidoug adeva(®.A.) [mayidevon,

opyavoIroinon, ouvOeon, arrobnKevon Kal EKKPLOoN
Bupeocitotkav oppovav(0.0.)]

E{nBupeoe1toiko opyaviko 1wo1o

Iooppomia petalu arpatiking defapevng Kal eE@KUTTAPLOU
Xopou 10 min

Iooppomia petalu arpatikng defapevng Kat 1otV 1h

Leggett et al: A physiological systems model for Iodine for Use in Radiation Protection, Radiation
Research 174 (4): 496-516 (2010)



BIOKINHTIKH IQAIOY

O OupeoeLdng adevacg, o yaotplkog
PAevvoyovog, ol oredoyovol adeveg,
ol OnAadovteg padikol adeveg, ta
xoproeldn mAeypata, ou @odnkeg, o
nAAKOUVTAC Kal To Oeppa
11p0ocAaBavouv To w10 Ao To aitpa

ouppetagopeag vatplou-twoiou (NIS)

Byeong-Cheol Ahn et al: Sodium Iodide Symporter for Nuclear Molecular Imaging and Gene Therapy: From
Bedside to Bench and Back, Theranostics, (2012)



BIOKI IQAIOY

UYKEVTP®OT) 10010U oToug X.A. Kal TO YAOTPLKO BAevvoyos
o Exxkpivetar oto I E.2.

o Emavaxurlo@opel 0to aijia tig emopeveg opeg
LKI) aII0BoA1)

o O10.0. erogpxovtal oe aAAoug 10toug
o 80% tou 1wdlou aneleubepavetal Kat
eIIaVELOEPXETAL 0TIV KUKAOPOPLa

o EnavampoocAnwn oto O.A. 1] ve@plkn AIIEKKPLOT

Antonio De la Vieja: Role of iodide metabolism in physiology and cancer, Endocrine Related
Cancer, (2018)




[-131- PAAIENEPIOX AIAXIIAYH

o B-oopatidova

O Y- aKTiveg
o Xpovog nuioelag gcor'lg

L1y (8.0228d) 0.971 MeV
P
- 0.334 MeV",
p 723%
0.606 MeV — 0.637
89.6% y
637 keV
7.16%
0.364
¥
284 KeV| ¥
6.12% 364 KeV
Llmxe (11.9d) 81.5%
Y
C[T 50.5 164 KeV (e 0.080
0.021% Ly 0.0
Bixe (stable)

1-131 Decay Scheme- Research Gate



I-131

QUOLKOG t¥2: 8 nuepeg
Blroloyikog tz:
-(PUOLOAOY1IKO Bupeoelolko mmapeyxupa: 80 nuepeg
-e{®Oupeoe1O1KO Orapeplopa: 12 nuepeg
OpAOTLKOG tY4:
-Oupeoe1OKO mmapeyxupa: 7,3 nuepeg
- e{0OUpPeoe1LOLKO Orapeplopa: 8 wpeg

t%: xpovog nuioelag {ong




BIOKINHTIKH 1-131

Avaouvduaopevn avBpwmvn TSH (rh TSH) vs Svakorn
Oupeocrokav oppovev (THW)

Apaotixog t¥% oto Bupeoeloiko vmodeipupa eival peyaAutepog
O peoog 0AoOOPIATIKOE OPAOTIKOC t¥2 elval pikpotepog

O xpovog mapapovig Tng akTivoBoAlag eival PiKpoTeEPOL OTO
KOAOV KOl TOV OTOLAXO
H amoppo@oupevn 600n eival pukpotepn oe:

Katotepo maxy evtepo

Maotoug

QoOnxkeg

MueAo TtV 00TV

Heribert Hanscheid et al: Iodine Biokinetics and Dosimetry in Radioiodine Therapy of Thyroid Cancer: Procedures and
Results of a Prospective International Controlled Study of Ablation After rh'TSH or Hormone Withrdrawal, SNM
Journals (2006)



BIOKINHTIKH 1-131

Avaouvouaopevn avOpomivny TSH (rh TSH) vs 6iakorn
Bupeociotkwv oppovav (THW)

H e161kn amoppo@oupevn 6001 010 TAAOHA £LVal CNUAVTLKA
P1KPOTEPT
ITvo ypnyopn veppixn KaBapon 1wdiou

Taieb D.: Iodine Biokinetics and Radioiodine Exposure after Recombinant Human Thyrotropin- Assisted Remnant
Ablation in Comparison with Thyroid Hormone Withdrawal, Clin Endocr Metab(2010)



MOPIAKEY EITIAPAXEIY IONIZOYZAY
AKTINOBOAIAY

Avamepva To XKUTTAPO

Kataotpepel to KUTTAPO 0AAG TO KUTTAPO £mo10pOmveTal

HLOVO TOU

Enmnpeadel tnv 1Kavotnta Tou KUTTApou va emolopBwndet

0®OTA

Y KOTWVEL TO KUTTAPO



EITIAPAZEIZ AKTINOBOAIAY.

W, s

Aypeoeg 6paoeig
‘Eppeoeg 6paoeig

Double strand

Single strand
break

Indirect action
y
Free radicals
, ¥
[ DNA damage ]

Y

YDQOOX

Baskar et al: Biological response of cancer cells to radiation treatment, Molecular Biosciences (2014)



AMEXH BAABH TOY DNA

Meiwovel aplOpo Kuttapov

AnioAera Aevtoupylag

YIIA01110 POV C €ALKaC- o1 I1eproootepeg BAaBeg tou DNA
er1o10pOavovTal, Xmplg pakporpobeopeg emopaoelg
Y11a0110 OumAng eAwkac- 6ev emolopbavetal eUKoAa,
paxporpoBeopn BAGBN

Direct action

. Single Strand Break

Double Strand Break

Khanna et al: DNA double- strand breaks: signaling, repair and the cancer connection, Nature Genetics
(2001)



EMMEXH BAABH TOY DNA

ITIOAUIIAOKI)
10V10H0¢ 1) O1£YePOn TOU VEPOU

rmapayoy1n eAeubepov prlov

Evepyera toviopou: to eAax1oto electron released _ g

energy needed =
II000 evepyelag Imou Xpetadetal @ lonisation cucegy
yla va petaxivnOet eva v 00\ |
NAEKTPOVLO AIIO TNV e{WTEPLKI) & ¥y N\ @
oTolBada evog aToou 1] Loplou Qo |\ @ |

Nuclear Chemistry: 21.6 Biological Effects of Radiation



EMMEXH BAABH- EAEYOEPEY PIZEX

roviopog H,O
Y
H,0* 16v avtidpa pe to H,0
J
Hydronium ion (H30*) kat pia pi¢a udpo&uAiov (OH™)
Y
Pila ubpoeldiou avtdpa pe BloAoykad popla
Y
Alakomtovtac puoLOAOYIKEC SLaOLKAOLEC

e

Nuclear Chemistry: 21.6 Biological Effects of Radiation



ETIIAPATH AKTINOBOAIAY 2TO DNA

Radiation

S
0 -~
’ @ )
'OH 4 x H,0
eGQl H ’ .OH

Nuclear Chemistry: 21.6 Biological Effects of Radiation



EITIAPAZH 1-131 TA KYTTAPA TOY

AIMATOX
OAoowpn exBeon ’ | \/P//x
Kuttapa tou aipatog g
3700 MBq
Hma peioon Aevurkov ®

ALPO0@ALPLOV KAl OLPOIETAALRDV

Platelets

IIOPAIEVEL Y10 TOUAAXLOTOV

Baseline 1 Month 6 Months Yoar 1 Yoar2/3  Year 4/5

1 xpovo

Bikas et al: Effects of Dosimetrically Guided I-131 Therapy on Hematopoiesis in Patients With Differentiated Thyroid
Cancer, Clin Endocrinol Metab (2016)



EYAIZOHXIA XTHN AKTINOBOAIA

PuOnog avamnapaywyng

ITapoxn aipatog Kat ouyovou

O vopocg tne aktiwvoeuarodnoiacg tou Bergonie xat

Tribondeau
aplOpog ad1LaPOPOIIOINT®V KUTTAP®V
PUTOTLKL 0pa0TnPLOT)TA

XPOV1KI] OlapKela ou ImoAAarrAaoiadovTa



EYAIZOHXIA XTHN AKTINOBOAIA

aktivoeuaitodnta:
Q10IIOUNTIKA KUTTAPA
WBC (Ly), E
emOnAlaxa Kuttapa(eviepo, Oeppa)
PULKA KUTTApA
aktTivoavlerTika:

VEUPLKA KUTTAPA



AAAHAOYXIA AKTINIKON XYMBAMATOQN

Time Event
10-18s Absorption of Ionizing Radiation
10-16s Physical Events
Ionization
Excitation
10-12s Physicochemical Events
Free radical formation
Breakage of chemical bonds
10-12-10-65 Chemical Events
Reactions of radicals
Minutes to hours Biochemical/Cellular Processes
Repair

Division delay
Chromosome damage
Loss of reproductive capacity
Days to months Tissue Damage
Central Nervous System, Gastro-Intestinal,
Bone marrow syndromes
Late tissue damage
Birth defects from in utero exposure

Years Late Somatic Effects
Cataracts
Carcinogenesis

Generations Genetic Effects

Baatout et al: Radiobiology of radionuclide therapy (2017)




BIOAOTIKEY EITIAPAZEIZ IONIZOYZAX
AKTINOBOAIAX

TUmog aktivoBoAiag

TUmog xav aplBuog Kuttapev
IToootnta aktivoBoAiag

2 UVOALKI] AKTLVLIKI) eIiBapuvon

YuvOnxkeg £xBeong

Mn otoxaotikeg

Y TOXOOTUKES

Choudhary S et al: Deterministic and Stochastic Effects of Radiation, Canc Therapy & Oncol (2018)



MH YXTOXAXTIKEY EIIIAPAYXEIY THY
OEPAIIEIAY ME I-131

Deterministic effects
YNPOVTLKOTTA P1) OTOXOOTIK®V AIIOTEAEOUATOV
AvemBuunteg emopaoeig

KAwvikn onpaota

UNXaviopog
Avayxn meploootep®v 0e00EVEV

@TOXGOTLK(B an@laﬁ

avemOuuntn eaopacn—

oot ta {wng oxetiOPevI) e TNV uyela



OPIZMOX MH XTOXAXTIKHY EIIIAPAYZHY

A

Mn otoxaotiki emidpaon

KatogAl 66ong

ooBapotnTta

Aoon axtivoBoAtiag

Health Risk from Exposure to Low Levels of Ionizing Radiation: BEIR VII, Phase 2 (2006)



OPIZMOX ANEIIIOYMHTHY ENEPT'EIAY

KaBe duopeveg xar akouolo onpeto (oupneptdapBavopevou
11a0oAoyitkouU Bloxnpuikou eupnpatog), CURITOHA, 1) VOOOC
IIpoowpiva oxeti{Opevo e T Xpnon tatplkng Bepameiag
1 Oradikaoiag

H emionun opoloyia kaBe avemBupuntng evepyelag

XPNOLHUOIIOLELTAL Y10 LATPLKA £YYPAPA KAl EILOTIPHOVIKEC
aAvaAuoelg

Common Terminology Criteria for Adverse Events, v 4



MH XTOXAXTIKEY EIIIAPATEIY THY RAIT

MueAorataotoAn

Nautila, epetog
TpaxnAiko oldnua

BAaBn Aapuyyikou veupou
OAvlyoomeppia 1) aomepuia
AXTLVIKI) IIVeUpoviTLOQ
Hnpo@OaApia

["Awootitioa

2 TOPATLTION
210Aa0eviTLoa
YmomnapaBupeoe1610110¢



LIAAAAENITIAA

e Ilpwtn avagopa: 1955
 Emmotoon:
 Ofeila: 24-67%
« Xpovia: 11-43%

Silberstein: Reducing the Incidence of I-131-Induced Sialadenitis: The Role of Pilocarpine J Nucl Med (2008)



LIAAAAENITIAA- SYMIITQMATA

YUPIITOUATA (ACUPIITOUATIKOL £0¢ ONeld PASYHOVIC)

HeR1va apreteg wpec- efoopadec peta tn RAIT xau
OlLapKel Yo @PEC- NUEPEC

Ov meprocotepeg AUVOVTAL AUTORATA £VTOC WPWV-
NPeEP®V

H emintoon xat coBapotnta the ovadadevitioag oxetidetal

pe TV evepyotnta tig xopnyovpevng doonc (Tollefsen et
al, 1964; Tubiana et al, 1975) KAl P TNV GU(IG(OpSU’I:LKI']

evepyoTNTa(Albrecht and Creutzig, 1976)



LIAAAAENITIAA

Yuykevipoon I-131 30-40 @opec peyaAuTtepn Ao auty)

tou mAaopatog (Viejo ADL et al, 2000)
YywnAotepn npooAnwn (Alexander et al 1998; Honour et al, 1952)

ITapntideg epmAexrovrat oto 81%, ouxvotepa

apgoteportdeupa (Alexander et al 1998; Honour et al, 1952)

Enintoon: 2% (Benua et al, 1962) £wg 67% (Van Nostrand et al,
1986)



AIAXEIPIXH ITPIN THN RAIT

Extipnon npoBepareutirou omvOnpoypagnpatog




AIAXEIPIXH ITPIN TH RAIT

o AVTiXOAlLVEpPYLKA QApHOKA

https://healthgade.net/anticholinergic/




AIAXEIPIXH ITPIN TH RAIT

o AVTiXOAlLVEpPYLKA QApHOKA

https://healthgade.net/anticholinergic/




AIAXEIPIXH ITPIN TH RAIT

Me60o60o¢ mpoetorpaociag yia RAIT oe petaotatiko kapkrivo 0 .A.

|WBC |PLT xerostomia RPD

FIG. 2. No differences in the frequency of adverse side ef-
fects in Patient treated with rhTSH-aided radioiodine com-
pared with THW-aided therapy.

Klubo et al: Radioiodine Treatment of Metastatic Thyroid Cancer: Relative Efficacy and Side Effect Profile of
Preparation by Thyroid Hormone Withdrawal Versus Recombinant Human Thyrotropin, Thyroid (2012)




AIAXEIPIXH ITPIN TH RAIT

Me60o60o¢ mpoetorpaoiag yia ablation
121 aoBeveig
4 Opadeg:
A: rhTSH- 100mCi
B: rhTSH- 70 mCi

C: THW- 100mCi
D: THW- 70 mCi

Hnpootoptla Kat erretoodia otadadevitidag oe 1 xkav 12 pnveg
peta tn Oeparneia

Enimntoon 6ucAettoupylag XA:
1 pnva: {17% rh'TSH- 47% THW
0% rh'TSH- 7,8% TH

12 pnveg:

Takovou et al: Effect of recombinant human thyroid- stimulating hormone or levothyroxine withdrawal on salivary
gland dysfunction after radioactive iodine administration for thyroid remnant ablation, Head Neck (2016)



AIAXEIPIXH ITPIN TH RAIT

o Evnuepwon- eknaidoeuon aocbevav
o KaAn evuoatwon




AIAXEIPIXH META TH RAIT

1 |
Kapapedeg Aepioviou
TABLE 2
Comparison of Incidence of Salivary Side Effects After
TABLE 1 High-Dose Radioiodine Therapy Between

Patient Characteristics Group A and Group B

Characteristic Group A Group B Incidence” (%)
Sta!'t of suclfing lemon candy <1 h" >24 h* Evarit (Srzu:o 0'2) (;arzusa 22) p
Patients available (n) 105 125
Age (y) 552 +11.6 585 * 12.9 Sialoadenitis 63.8 (67/105)  36.8 (46/125)  <0.001
Sex (M/F) 15/90 14/111 Taste dysfunction ~ 39.0 (41/105) 25.6 (32/125)  <0.01
Papillary/follicular 100/5 118/7 Dry mouth 23.8 (25/105) 11.2 (14/125)  <0.005
Ablation/metastatic disease 77/28 89/36 Xerostomia 14.3 (15/105) 5.6 (7/125) <0.05
FT, (ng/dL) 0.39 = 0.29 0.44 = 0.20
Dose of 3| (GBq) 3.96 = 0.41 3.87 = 0.65

*After 131] ingestion.

TNormal range = 0.70-2.10 ng/dL.

*Values in parentheses are numbers of patients.

Nakada et al: Does Lemon Candy Decrease Salivary Gland Damage After Radioiodine Therapy for Thyroid
Cancer? (2004)




AIAXEIPIXH META TH RAIT

Xupog Aepioviou
23 aoBeveig
[-123 amo to otopa- Suvaplki AIeLKOvVion
2ta 5 min: 5ml xupo Aepoviou- amelkovion yua 1 opa
Time activities curves
ROI: ITapwtideg
H exmAuon tou 1wdilou: ypryopn aAAd mmapodikn

Nostrand et al: Radiopharmacokinetics of radioiodine in the parotid glands after the administration of lemon juice,
Thyroid (2010)



AIAXEIPIXH META TH RAIT- AMIFOSTINE

YupneptAnednoav 2 pedeteg (Bohuslavizki et al 1998 and Kim et al
2008)

N=130 patients (67+63)

OlLa@Popeg 0T ALLTOUPYLA TOV OLOAOYOVROV AOEVV,
urrodoywopeveg pe oawvOnpoypaenua pe Te-pertechnetate
OUNIIEPAOIA: OX1 ONHIAVTIKEC OL0POPEC 0TIV EMIITOOI] TNG
{npootoyiiag

Chao Ma et al: Amifostine for salivary glands in high-dose radioactive iodine treated
differentiated thyroid cancer (2010)



AIAXEIPIXH META TH RAIT- IIIAOKAPIIINH

TABLE 1

Patient Demographics

Parameter Pilocarpine  No pilocarpine

Number of patients

Women 25 23

Men 7 5
Age (y)

Mean 47.3 46.6

SD 17.0 16.5
Cases of thyroid carcinoma

Papillary 28 25

Follicular 4 3
131] activity (GBQ)

Mean 4.40 4.92

SD 1.42 1.92

For all comparisons, P > 0.05.

TABLE 2
Symptoms After 31| Therapy
Pilocarpine No pilocarpine
Symptom (n =32 (n = 28)

Sialadenitis

Acute 1 3B%) 2 (7%)

Chronic 1 3%) 0
Stomatitis or glossitis 5 (16%) 6 (21%)
Subjective xerostomia 0 0
Dysgeusia 2 6%) 1 @%)

For all comparisons, P > 0.05.

Silberstein: Reducing the Incidence of I-131-Induced Sialadenitis: The Role of Pilocarpine, J Nucl Med (2008)




AIAXEIPIXH META TH RAIT- IIIAOKAPIIINH

Oxv onpavtikn enidpaon otnv cUYKEVTP®OT TOU pad.
Iwdlou evtog TOV IapeTIO®V Katd Ti¢ Iprteg 48 wpeg peta

TI] X0p1yNnon tou pad. Indlou.

Oxlv onpavTikn enidpaon otnyv eIrmntwor OXeTIK@V
OUNIITOPATOV ouoXeti{opevav e BAaBn tov otaloyovav

adeveVv 6 pnveg peta tn Oepareia pe pad 1wolo.

Haghighatafshar M et al: Nucl Med Commun (2018)



MAXAZ LIAAOTONQN AAENQN

Mmopel va aImmopaxpuvel To pad. 1wo10 Kol PELWVEL TV

OKTLVIKI] £€K0eon tovV TapeTiomV.

To paocad pmopel va e@appootel yia TNV IPpOANWI) THe

OUCAE1LTOUPYLAE TOV OLHAOYOVRV

a0eveV.

Keystone Press: Thyroid Cancer: A guide for patients (2010)



LIAAENAOZKOITHEH T'TA NIAAAAENITIAA KAI
HHPOXTOMIA

[ bilateral parotid

Il 4-gland

[ bilateral submandibular gland
[ R submandibular gland

Bl L submandibular gland

[ R parcidR submandibular gland
Bl L parotid gland

Total=26

FIG.1.

Distribution of glands requiring
sialendoscopy. The number of
procedures performed is indicated if
more than one procedure was done.

TABLE 2.

INTRAOPERATIVE FINDINGS DURING SIALENDOSCOPY

Finding n %

Mucus plug 22 846
Stenosis 18 692
Inflammation 8 308
Ductal pallor 11 423

Papilla effacement 5 19.2

Bhayani M. et al.: Sialendoscopy for Patients with Radioiodine- Induced Sialadenitis and Xerostomia (2015)




LIAAENAOZKOITHEH T'TA NIAAAAENITIAA KAI
HHPOITOMIA

Amotedeopatikn OepameuTiki emAoyn otav
ouvTtnpnTikeg pebodol 0ev exouv amobel emtuxelg, oe

pikpotepo Babuo yra Enpootopia
IIooooto emvruxiag 77-92% (dAAeg pedeteg 50-100%)

KaAa ammotedeopata otnv amo@paxfeioa oraldadevitida,

xperadetal Yevik avalodnoia

Makpa dvapkeva anavenong oty Bepaneia (peon 19,9+/-

12,1 pnveg)

Bhayani M. et al.: Sialendoscopy for Patients with Radioiodine- Induced Sialadenitis and Xerostomia (2015)



YIAAAAENITIAA ITPOAHWH-OEPAIIEIA

Evubdatwon

Maoad

Kapapeleg Aepoviou
7:£0TeC KOUIIPEOEQ

2 UOTNHATLKA 0TEPOELON)

XoAlvepylka @appaxra



OAONTIKEY ANEIIIOYMHTEY ENEPT'EIEY
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Walter et al: The Dental Safety Profile of High-Dose Radioiodine Therapy for Thyroid Cancer: Long- Term Results of a .
Longitudinal Cohort Study (2007)




OAONTIKEYZ ANEIIOYMHTEY ENEPTEIEY

Oeparieia pe vwnAn 60on padlevepyou 1wOLO0U PUIIOPEL va
KATAOTPEWEL pakporpobeopia tnv 000VTLKI Uuyela,
elaptRpevn amo Vv e{ATOPNIKEUNEVT IIPOCANYT)] TOU Pad.
10O10U aIId TOUg 01aAoyovoug adeveg.

Ov aoBevelg mpemel va elval eviep®PEVoL yia TV BAGBn

TV OLAAOYOVROV a0eVRV IIPLV aII0 Tn Oeparieia pe uwnin
0001 pad. 1wdlou.

Ala Blou deutepoyevig mpOCAN W KAl EVTATIKOIOU) eV
rapakolouOnon mpemnetl va An@betl vmown.

Walter et al: The Dental Safety Profile of High-Dose Radioiodine Therapy for Thyroid Cancer: Long- Term Results of a
Longitudinal Cohort Study (2007)



YIIOIIAPAOYPEOEIAIZMOX

2 UOTNHATLKI] AVOOKOIIN O

Movo Atya dvaBsovpa 6ebopeva pe pakpompodeopa
KALVIKA amotedeopata. O rreproootepeg peleteg
otnpidovtal oe Brodeikteg Kal OX1 02 KALVIKA OTOLXELA.

Movo pia peAetn mou Xwploe toug acBbevelg ouppnva pe ta
erirreda mapaboppovng: 13/33 eixav vnonapabupeoeid1opo
(Fujiyama K, 1995)

Emxpdatnon povipou vnonapabupeoeidiopou et amno
OupeoerdoekTOn PAlveTal Va elval XapnAl, oe KAmoleg
peAeteg pexpt Kav 12%

Parker W. et al: Long-term treatment- related morbidity in differentiated thyroid cancer: a systematic review
of the literature (2017)



AKTINIKH KYXTITIAA

Appendix Table 5. Adverse events reported during ablation and collected up to one week after
administration of radioiodine (recorded at the time of the 7-day whole body scan)

Comparison 1 Comparison 2
All were CTCAE grade 1 or 2 1.1 GBq 3.7 GBq rhTSH THW
N=220 N=218 N=219 N=219
n (%) n (%) n (%) n (%)
Expected effects:
Neck pain 15 (7) 36 (17) 19 (9) 32 (15)
Nausea 8 (4) 29 (13) 14 (6) 23 (11)
Radiation gastritis 2 (<1) 4 (2) 4 (2) 2 §<1 E
| Radiation cystitis 1(<1) 1(<1) 1(<1) 1(<1
Sialadenitis 3(1) 5(2) 3(1) 5(2)
Taste abnormalities 5(2) 9 (4) 6 (3) 8 (4)
Discomfort in salivary glands 0 1(<1) 1(<1) 0
Dry mouth 1(<1) 2 (<1) 2 (<1) 1(<1)

Mallick U et al: Ablation with Low-Dose Radioiodine and Thyrotropin Alfa in Thyroid Cancer, The New England
Journal of Medicine (2012)




AKTINIKH KYXTITIAA

YUNIOT@OUATA: £VTOVI £IIEN Ipog oUup10o1], alodnpa Kxavooug
KATA TNV 0Upnon, ouxXvoupla, IIUEALKI] Ouo@opla, altodnpa
ITLe0N ¢ 0TIV KATK KOolAla, atpatouplia, cloudy or strong-
smelling oupa

Ayvewotn ouxvotnta, avemapki dedopeva oty
BiBAloypapia

IIpoAnwn: KaAn evudat®on KAl oUXVI] oUpnon

Bepareia: 1OVO SLAXELPLOT TOU ITOVOU

Mallick U et al: Ablation with Low-Dose Radioiodine and Thyrotropin Alfa in Thyroid Cancer, The New England
Journal of Medicine (2012)
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Eéetaotnke o mpaypatikog Kivouvog KapKLvoyeveon g oo
¢k0eon oe xapnAn 60on aktivoBoAtiag.

ExtiunOnxkav otorxeia tng emotnovikng BuBAtoypagiag
OXETLKA 1€ TNV eyKupoTnta tng unobeong linear no-
threshold (LNT) xatl tnv epappoyn avtng yia eKtipnon
K1VOUVOU Kl IIPOOTACLAS AIIO TNV AKTLVOBOoAla.

LT1g XapnAeg 6ooeig @avnke ott 1) unoBeon LNT etvaur pn
eYKupn emnewdn oev vmootnpidetal amnd ovabeovpeg
SIILOTIHOVIKEG arrodeiele Katl detxvel avrtibetn pe
onpooleupevn emonuodloytia Kar padtoBrodoyia.

( Ta 6nuooteupéva otorxela dev unmootnpllouv tnv R
xpnotponoinon tne LNT otnv extijnon xivouvou oute 0tnVv
IIPOOTAOLA OIIO THV OAKTLVOBOALN OTIC IIEPLIITOWOELE XAPUNA®V

\_ 000wV Oeparnelwv. y

Collett1, Patrick: A Critical Assessment of the Linear No- Threshold Hypothesis- What is the
Evidence?, Clinical Nuclear Medicine (2019)
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Robertson A et al: The Cellular and Molecular Carcinogenic Effects of Radon Exposure: A Review (2013) .
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H mBavotnta evog ammoteAeopatog avéavetal jie tn 600n

AITOPPO®OYMENH AOXH

XOPHI'OYMENH ENEPT'OTHTA



KalonBOeig mabroerg tou Bupeoeidovg (urepBupeoeiolopog)
370-550 MBq (10-15 mC1)
ouv1Owng <1000 MBq

Kapxkivog Bupeoeiboug
ouxva >3000 MBq (~100 mCi)

efapTATAl AIIO TN XWPA
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Cooperative thyrotoxicosis therapy study (US)

22 000 aoBeveig mou €AaBav Oeparieia pe padievepyo 10010
Saenger et al. JAMA 1968
Ron et 1. JAMA1998
Kitahara et al. JAMA Int Med 2019

Europe (Sweden), Hall et al. Int. J. Cancer 1992
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Cooperative thyrotoxicosis therapy study (US)

1996: emimmteon Aeuxailpiog
Oxv auénuevn emintoon Asuxapiag

1998: Ovnoipotnta- 0Aol o1 TUIIOL KAPKIVOU

Ox1 avénpevn Ovnolvpotnta
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Association of Radioactive lodine Treatment With Cancer
Mortality in Patients With Hyperthyroidism

Cari M. Kitahara, PhD; Amy Berrington de Gonzalez, DPhil; Andre Bouville, PhD (Retired); Aaron B. Brill, MD, PhD; Michele M. Doody, MS;
Dunstana R. Melo, PhD; Steven L. Simon, PhD; Julie A. Sosa, MD; Mark Tulchinsky, MD; Daphnée Villoing, PhD; Dale L. Preston, PhD
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Dear Editor,

The analysis published by Kithara and collcagues regard-
ing the association of radio-iodine exposure and later nisk of
cancer is of great mportance and should impact the way we
use this reatment in paticnts with hyperthyroidism [1]. Their
cohort consisted of 18,805 patients with a mean age of
49 years at entry. The majority of patients included in the
analysis (94%) received radio-iodine for Graves' discase.
Authors calculated a lifetime excess of solid cancer deaths
of 12 (95% confidence interval 2-26) w 31 (95% confidence
interval 5-64) per 1000 patients treated at age of 50, respec-
tively. Graves® discase is a condition that can also be treated
by antithyroid drugs. However, this therapy has a relapse mte
of around 30-60% depending on individual patients’ factors
[‘)3

{  The 2016 American Thyroid Association guidelines for )
diagnosis and management of hyperthyroidism recommend
that patents with ovent Graves® hyperthyroidism should be
treated with any of the following modalitics including radio-
iodine, antithy roid drugs, or surgery [2]. These gudelines also
state that there is not enough evidence to assume a relevant
cancer risk after radicactive iodine treatment [2], a statement
that now needs revision given the new evidence presented [1].

\_When counscling patients regarding the best first-line i

treatment for Graves” discase, physicians should use a shared
decision making approach outlining the risks and benefits of
cach treatment option and providing estimates regarding re-
currence risks with antithyroid drug therapy based on recently
published clinical scores (Le., GREAT score) [3, 4]

Compliance with ethical standards

Conflict of interest The authors declare that they have no conflict of
mnlerest.

Ethical approval  This anticle does not contiin any studies with human
paticipants performed by any of the authors.




“Spotlight on the Association of Radioactive Iodine Treatment
With Cancer Mortality in Patients With Hyperthyroidism is
Keeping the Highest Risk From The Antithyroid Drugs in the
Blind Spot”

Tulchinsky M., Brill A.
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ITapatnpnOeioa Bvnorpotnta
Standardized mortality ratio (SMR)
Opadeg oUuykpLong

SMR: 1.01(uovo RAIT)- 1.28(novo AOD)

Spotlight on the Association of Radioactive Iodine Treatment With Cancer Mortality in Patients With
Hyperthyroidism is Keeping the Highest Risk From The Antithyroid Drugs in the Blind Spot
Tulchinsky M., Brill A.
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977 meBavav aro Ca 1 Aeuxaipia
2 uvoAiko SMR:1.09
Kivbuvog: >3

H peyaAutepn Ovnowpotnta tov 1° xpovo peta tn Beparmeia
(SMR:1.15)

Meiwovetal ta ermopeva 9 xpovia (SMR:1.04)
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Cancer mortality after iodine-I131therapy for hyperthyroidism: Hall P. 1992
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Second primary malignancy risk after radioactive
1odine treatment for thyroid cancer: a systematic
review and meta-anlysis. Sawka et al. Thyroid.
2009

A Systematic Review and Meta-Analysis of
Subsequent Malignant Neoplasm Risk After
Radioactive Iodine Treatment of Thyroid Cancer.
Chi Yun Yu et al. 2018
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Second Primary Malignancy Risk
After Radioactive lodine Treatment for Thyroid Cancer:
A Systematic Review and Meta-analysis

Anna M. Sawka, M.D., Ph.D., FRCPC,"? Lehana Thabane, Ph.D.,>* Luciana Parlea, M.D.,?
Irada lbrahim-Zada, M.D.,” Richard W. Tsang, M.D., FRCPC ° James D. Brierley, M.D., FRCPC®
Sharon Straus, M.D., FRCPC, M.Sc.,” Shereen Ezzat, M.D..®'° and David P. Goldstein, M.D., FRCSC'"'?

Background: The risk of second primary malignancies (SPMs) associated with cancer therapies is an important
concern of thyroid cancer survivors and physicians. Our objective was to determine if the risk of SPMs is increased
inindividuals with thyroid cancer treated with radioactive iodine (RAI), compared to those not treated with RAL
Methods: We performed a systematic review of the literature and meta-analysis. Two independent reviewers
screened citations and reviewed full-text papers. If not reported by the primary authors, the relative risk (RR) of
SPMs was calculated by dividing the standardized incidence ratio of SPM in individuals with thyroid cancer
treated with RAT compared to those not treated with RAI (with associated 95% confidence intervals [CI]). The
natural logarithms of RRs of respective SPMs, weighted by the inverse of the variance, were pooled using fixed
effects models and the exponential of the results was reported.

Results: Two multi-center studies (one from Europe and the other from North America) were included in this
review. The RR of SPMs in thyroid cancer survivors treated with RAI was significantly increased at 1.19 (95%
confidence interval [CI] 1.04, 1.36, p = 0.010), relative to thyroid cancer survivors not treated with RAT (data from
16,502 individuals), using a minimum latency period of 2 to 3 years after thyroid cancer diagnosis. The RR of
leukemia was also significantly increased in thyroid cancer survivors treated with RAT, with an RR of 2.5 (95% CI
1.13,5.53, p =0.024). We did not observe a significantly increased risk of the following cancers related to prior RAI
treatment: bladder, breast, central nervous system, colon and rectum, digestive tract, stomach, pancreas, kidney
(and renal pelvis), lung, or melanoma of skin.

Conclusions: The risk of SPMs in thyroid cancer survivors treated with RAT is slightly increased compared to
thyroid cancer survivors not treated with RAL




1571 Abstracts obtained from electronic search +
36 full-text references from other sources
= total of 1607 unigue references screened by 2 reviewers

A total of 172 full-text m

(153 screened from a prior review + ; 1435 Studies excludgd . 32
19 from an updated electronic search) since not relevant or met exclusion criteria
/
172 Full-text relevant studies
reviewed in detail
23 excluded since primary malignancy was not thyroid ]
14 excluded since no data on second primary malignancies I

2 Unique studies
included
(consensus)

27 excluded since no new data (commentary, narrative review) I

39 excluded since case report or case series of <50 individuals |

14 excluded since no control comparison I

15 excluded since not English

L]

10 excluded since duplicate publications

28 excluded since no relative risk or insufficient data to
calculate risk of second malignancy after radioactive iodine

Second primary malignancy risk after radioactive iodine treatment for thyroid cancer: a systematic review
and meta-anlysis
Sawka et al. Thyroid. 2009



Study Statistics for each study RR and 95% CI

RR Lower Upper
limit limit p-Value
SEER 2008 1.18 095 147 0.143

L
Europe 2003 120 101 142 0034 [~
i

POOLED ESTIMATE 1.19 1.04 136 0.010

1 2

FIG. 2. Fixed effects meta-analysis of the relative risk of
any second primary malignancy in thyroid cancer survivors
treated with radioactive iodine compared to those not trea-
ted with radioactive iodine. Cl, confidence interval; SEER,
Surveillance, Epidemiology, and End Results program of the
National Cancer Institute.

Second primary malignancy risk after radioactive iodine treatment for thyroid cancer: a systematic review
and meta-anlysis
Sawka et al. Thyroid. 2009



TABLE 2. POOLED RELATIVE RISK OF SECOND PRIMARY
MALIGNANCY IN THYROID CARCINOMA PATIENTS TREATED
wITH RaproacTtive [ODINE RELATIVE TO THOSE NoT
TREATED WITH RADIOACTIVE [ODINE

Relative  95% Confidence

Type of SPM risk interval p-value
Any SPM 1.19 1.04, 1.36 0.010
Bladder 1.19 0.51, 2.78 0.690
Breast 0.86 0.64, 1.16 0.324
Central nervous system 1.74 0.73, 4.17 0.213
Colon and rectum 1.16 0.77, 1.75 0472
Digestive tract 1.17 0.88, 1.54 0.28
Kidney and renal pelvis  1.39 0.71, 2.72 0.338
Leukemia 2.50 1.13, 5.53 0.024
Lung 1.50 0.86, 2.60 0.151T
Melanoma (skin) 0.86 0.43, 1.70 0.655
Stomach 1.66 0.74, 3.72 0.220

Second primary malignancy risk after radioactive iodine treatment for thyroid cancer: a systematic review
and meta-anlysis
Sawka et al. Thyroid. 2009
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Second primary malignancies in thyroid cancer patients

C Rubino', F de Vathaire™', ME Dottorini2, P Hall?, C Schvartz®, JE Couette’, MG Dondon', MT Abbas',
C Langlois5 and M Schlumberger‘

"Unite INSERM XURS2 1, Gustave Roussy Institute, 39 rue Camille Desmouling Villejuif 94 805, France; “Nuclear Medicine Department, Ospedale Civile
di Legnano, via Candiani 2, Legnano (Mi) 120025, Italy; *Department of Medical Epidemiology, Karolinska Institute, Berzelius Vag 15 ¢, Stockholm
17177, Sweden; *Nudear Medicine Department, Jean Godinot Institute, | rue du Général Keenig, Reims 51056, France; *Nudear Medicine Department,
Frangois Badlesse Institute, route de Lion-sur-Mer, Caen 14076, France: *Nudear Medicine Department, Gustave Roussy Institute, 39 e Camile
Desmoulins, Vilgjuif 94 805, France

The late health effects associated with radioiodine ('3'1) given as treatment for thyroid cancer are difficukt to assess since the number
of thyroid cancer patients treated at each centre is limited. The risk of second primary malignancies (SPMs) was evaluated in a
European cohort of thyroid cancer patients. A common database was obtained by pooling the 2-year survivors of the three major
Swedish, Italian, and French cohorts of papillary and follicular thyroid cancer patients. A time-dependent analysis using external
comparison was performed. The study concerned 684! thyroid cancer patients, diagnosed during the period 19341995, at a mean
age of 44 years. In all, | 7% were treated with external radiotherapy and 62% received "'l In total, 576 patients were diagnosed with
a SPM. Compared to the general population of each of the three countries, an overall significantly increased risk of SPM of 27% (95%
Cl: 15—-40) was seen in the European cohort An increased risk of both sclid tumours and leukaemias was found with increasing
cumulative activity of '*'| administered, with an excess absolute risk of 14.4 solid cancers and of 0.8 leukaemias per GBq of '*'l and
10° person-years of follow-up. A relationship was found between '31| administration and occurrence of bone and soft tissue,
colorectal, and salivary gland cancers. These results strongly highlight the necessity to delineate the indications of 31| treatment in
thyroid cancer patients in order to restrict its use to patients in whom clinical benefits are expected.

British Joumal of Cancer (2003) 89, 1638 — [644. doi:10.1038/5).bjc.6601319  www.bjcancercom

© 2003 Cancer Research UK

Keywords: second primary malignancies, thyroid cancer, leukaemia, colorectal cancer, radioiodine, pooled analysis




Table 2 Observed number of SPMs, standardized incidence ratio (95% confidence interval) and risk of SPM in relation to '*'l administration, among the
684| patients treated for a papillary or follicular thyroid cancer

All the patients (PYR=177955) '*'I therapy (PYR=37702) No "*'I therapy (PYR= 40253)

Relative
risk®
Number Number of Number 31 vs no 1
Cancer site (ICD9 code) of SPMs SIR* (95% CI) SPMs SIR* (95% Cl) of SPMs SIR* (95% CI) (95% CI1)
Oral cavity (140~ 145) 13 20 (1.0-34) 10 26 (12-48) 3 08 (02-22) 28 (08-13.0)
Salivary glands (142)° 7 - 6 - | - 75 (12-143)
I’ - .J \\I.\II 1 AUI 1 V. \\l.\ll. T _Jl - oS ‘U.L . P = I} T \\l.\l‘ w
Digestive tract (150~ 159) 126 1.3 (1.0-15) 61 12 (09-15) 65 14 (10-18) L1 (08-15)
Stomach (151) 20 1.1 (06— 1.7) 10 10 (05-17) 10 1.0 05-1.7) 13 (05-32)
Colon and rectum (153~ 154) 69 1.3 (05~ 1.6) 37 14 (05-19) 32 1.1 07-1.7) 1.3 (08-20)
Respiratory organs (161~ 163) 37 09 (0.6-13) 20 10 (06-1.6) 17 08 (04-1.4) LI (05-23)
Lung cancer (162) 32 1.0 (06~ 14) 18 10 (06-16) 14 05 (04-1.7) I.I (05-23)
Bone and soft tissue (170-171) 19 5.9 (36-90) 14 58 (25-11.2) 5 1.8 (03-5.5) 40 (15-124)
Skin melanoma (172) 25 25 (1.6-37) | 2.1 (1.1-38) 14 29 (1.6-49) 08 (03-18)
Breast (174) 128 1.3 (10~-15) 54 12 (05-1.6) 74 1.3 (10-1.7) 08 (05-1.1)
Female genital organs (179~ 183) 57 0.7 (05-1.0) 36 05 (06-13) 21 0.6 03-09) 22 (13-39)
Uterus (179~ 182) 35 1.0 (07~ 14) 25 1.l (07-17) 14 08 04-14 23 (12-47)
Owary (183) 20 0.5 (03-08) 12 07 (03-12) 8 04 (0.1-0.8) 20 (08-52)
Male genital organs (185~ 186) 30 1.6 (1.0-24) 16 13 (06-23) 14 20 (l.1-34) L1 (05-23)
Urinary tract (188~ |89) 50 .8 (1.3-24) 31 21 (14-31) 19 | 4 (07-23) |5 (05-28)
Bladder (188) 19 1.2 (07-19) 12 14 (07-23) 7 04 (0.1-1.2) 1.6 (0.6-45)
Kidney ( 189) 31 26 (1.7-38) 19 26 (15-44) 12 26 (13-45) |5 (07-33)
Central nervous system (191~ 192) 21 25 (15-38) 13 30 (l6-52) 8 1S (08-37) 22 (09-57)
Endocrine glands (194) 18 31 (1.6-53) 10 52 (24-97) 8 15 (04-1.4) 1.6 (06-43)
Lymphoma (200~-202) 17 1.1 (0.6-18) 10 1.1 (05-22) 8 12 (05-25) 1.0 (04-28)
Muttiple myeloma (203 6 1.4 (05-29) 4 16 (05-36) 2 0.6 (003-2.6) 14 (03-07)
Leukaemia (204 -208) 18 1.6 (08-27) 12 19 (08-36) 6 12 (04-28) 25 (1.0-74)
Other® 21 09 (05-15) 8 06 (02-13) 13 12 (06-21) 06 (02-15)
At least one cancer’ 576 1.3 (12-14) 301 13 (l.1-15) 275 1.3 (LI-14) 12 (10-14)

PYR = Number of person-years of follow-up. *Standardised incidence ratio adjusted on extemal radiotherapy. "Relative risk stratified on study group and adjusted on extemal
radiotherapy. “No SIR coud be calculated for this cancer since French reference rates are lacking for this localization. “One woman developed a leukaemia less than | year after
the occurrence of a breast cancer. “Including the following sites (ICD9 code): 160, 164, 165,175, 184, 187, 190, 195~ 195. Number of patients with at least one cancer excluding
thyroid cancers and nonmelanoma skin cancers: 13 patients with two second malignancies within 2 years.

Second primary malignancies in thyroid cancer patients
Rubino C et al. 2003




A Systematic Review and Meta-Analysis of
Subsequent Malignant Neoplasm Risk After
Radioactive lodine Treatment of Thyroid Cancer

Chi Yun Yu, Omar Saeed, Alyse S. Goldberg, Shafaq Farooq, Rouhi Fazelzad, David P. Goldstein, Richard W. Tsang, James D. Brierley,

Shereen Ezzat, Lehana Thabane, Charlie H. Goldsmith, and Anna M. Sawka

Published Online: 14 Dec 2018 | https://doi.org/10.1089/thy.2018.0244

Results: In total, 3506 unique electronic search citations and 93 full-text papers were examined, mcludl
systematic reviews and 14 original studies). Published knowledge syntheses were limited by inclusion of smallnumbers of
studies, with two systematic reviews suggesting an increased risk of any SMN and one meta-analysis suggesting a reduced
risk of breast SMN after RAI treatment. In a meta-analysis of crude data, the risk ratio of any SMN in RAI-treated TC patients
was 0.98 ([confidence interval (C1) 0.76-1.27]; n = 10 studies of 65,539 individuals, heterogeneity Q = 64.26, degrees of
freedom [df] =9, p < 0.001, I? = 85.99). The pooled risk ratio for any SMN, adjusted for confounders, was 1.16 ([CI 0.97-1.39];
n = 6 studies, data from at least 11,241 TC patients, Q = 10.86, df = 5, p = 0.054, I? = 53.96). In secondary analyses examining
specific SMNs, although relatively rare, the risk of subsequent leukemia was increased, but the risk of multiple myeloma was
reduced in RAI-treated TC patients. There was no significant increased relative risk of breast cancer, salivary cancer, or
combined hematologic malignancies according to RAI treatment status.

Conclusions: The body of evidence on whether '3'| treatment of thyroid cancer is associated with the primary outcome of
any SMN is highly heterogeneous and complex. More research examining the long-term risk of specific SMNs after '*7
treatment is needed.




A Systematic Review and Meta-Analysis o

pts and complex. More research examining the long-term risk of specific SMNs after '*7|

treatment i



A Systematic Review and Meta-Analysis of
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RAl-treated TC patients. There was no significant increased relative risk of breast cancer, salivary cancer, or
combined hematologic malignancies according to RAI treatment status.

Conclusions: The body of evidence on whether '3'| treatment of thyroid cancer is associated with the primary outcome of
any SMN is highly heterogeneous and complex. More research examining the long-term risk of specific SMNs after 7|
treatment is needed.
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Increased Risk of Second Primary Malignancy
In Pediatric and Young Adult Patients Treated
with Radioactive lodine for Differentiated Thyroid Cancer

Jennifer L. Marti,! Kunal S. Jain? and Luc G.T. Morris?

TABLE 1. PATIENT AND TUMOR CHARACTERISTICS

All patients RAl-treated No RAI p-Value
Number of patients 3637 (100%) % ) 2050 (56%)
Age 0-14 years 266 (7%) 3150%) 133 (50%) 0.035
Age 15-24 years 3371 (93%) 1454 (43%) 1917 (57%)
Tumor <1cm 434 (18%) 159 (37%) 275 (63%) <0.0001
Tumor >1cm 2011 (82%) 1114 (57%) 867 (43%)
Nodal metastases 1569 (44%) 897 (57%) 672 (43%) <0.0001
Extrathyroidal extension 415 (16%) 272 (67%) 143 (34%) <0.001
Distant metastases 166 (4.7%) 114 (69%) 52 (31%) 0.047

Univariate comparisons made with the chi-squared test. Data from the Surveillance, Epidemiology, and End Results cancer registry, July
2012.
RAL, radioactive iodine.
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FIG. 1. Trend in the use of radioactive 1odine therapy in
pediatric and young adult patients (age <25 years) with
differentiated thyroid cancer from 1973 to 2008. The trend
line lcﬂul% polynomial least squares regression line with
best fit (r*=0.92; p<0.001). Data from the Surveillance,
Epidemiology, and End Results cancer registry, July 2012.
RAL radioactive iodine.
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FIG. 2. Comparison of pediatric and young adult patients (age <25 years) treated for DTC in an early (1973-1981) and
later (2000-2008) time period in the United States, focusing on (A) the percentage of patients receiving treatment with RAI,
(B) the 20-year DSS, and (C) the relative risk of developing an SPM. DTC, differentiated thyroid cancer; DSS, disease-
specific survival; SPM, second primary malignancy.
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FIG. 3. The risk of SPM in pediatric and young adult
patients (age <25 years) treated for DTC, with or without
RAI therapy. SIRs of SPM in RAl-treated patients were
elevated for cancers arising in all sites (1.42), kidney (3.09),
leukemia (3.98), and salivary gland (34.12). SIR, standard-
ized incidence ratio.
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Abstract

BACKGROUND: Treatment of differentiated thyroid carcinoma (DTC) often involves administration of radioactive iodine (I-131) for remnant
ablation or adjuvant therapy. As DTC has favorable outcome and the incidence is increasing, concerns have been raised about the possible
adverse effects of I-131 therapy. We systematically reviewed the literature to examine the risk of intermediate and long-term adverse effects
of I-131 therapy in DTC patients.

METHODS: Multiple electronic databases were searched up to November 2014 for English-language, controlled studies that reported on the
risk of salivary gland dysfunction, lacrimal gland dysfunction, gonadal dysfunction, female reproductive outcomes or second primary
malignancies (SPM) after I-131 exposure. The certainty of the evidence found was assessed using GRADE.

RESULTS: In total, 37 articles met all inclusion criteria, no studies reporting on adverse effects after I-131 treatment focused solely on
children. After exposure to I-131 for DTC, patients experienced significantly more frequently salivary gland dysfunction (prevalence range:
16-54%, moderate-level evidence), lacrimal gland dysfunction (prevalence: 11%, low-level evidence), transient male gonadal dysfunction
(prevalence: 35-100%, high-level evidence), transient female gonadal dysfunction (prevalence: 28%, low-level evidence) and SPM
(prevalence: 2.7-8.7%, moderate-level evidence) compared to unexposed patients. I-131 therapy seems to have no deleterious effects on
female reproductive outcomes (very-low level evidence). The prevalence and severity of adverse effects were correlated to increasing

CUmurative 1-131 actvity.

CONCLUSION: Treatment with I-131 for DTC may have significant adverse effects, which seem to be dose dependent. These adverse effects
of treatment must be balanced when choosing for I-131 therapy in patients with DTC.

Copyright © 2015 Elsevier Ltd. All rights reserved.
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