OAHIrIEZ AIAXEIPIZHZ YINTONAPAGYPEOEIAIZMOY

AHMOZ QAQPAKHZ2
ENAOKPINOANOIO2

)

EINIXTHMONIKH mugsiii|
EKAHAQXYH EEMMO

\
\ //)’ WAINTABOAIKA NOXHMATA TON OXTQN

1PAloypa@iki)
Evnuépwon

>

17_1 MAPTIOY 2023

Grand Serai Congress Hotel

Iwdavviva




* AEN YNAPXEI AHAQZH 2YNOEPONTQN



LYLTALEIXZ ATAXEIPIZHX
AEITOYPI'IKQN ATATAPAXQN
ITAPAOYPEOEIAQN AAENQN

2022 Issue 1 ISSN 2057-4312 [pring)
ISSN 2057-3286 [online)

https://www.endo.gr/kateythyntiries-odigies

EAAHNIKH ENAOKPINOAOTTKH ETAIPEITA
INANEAAHNIA ENQXH ENAOKPINOAOI'QN long term:complications
2-3 December 2021
Emwemypovikd Tpipe Metafoikdv Noonuatmy tov = :
Ooctov

Lovraktikn Emrpomiy:

Maxpag Moinidng Tovpviig Zopcodv
Kaoon Evavlia Mappomrovion Mapix
Aveotachokng Adavaciog Bpuwvidov Avdpopayn

Asképpprog 2019

{{_J)Europe
YEu an Socie
"/ of Endocrinol 2/

ogy



Task Force

Evaluation and Management of Hypoparathyroidism Summary Statement and Guidelines
from the Second International Workshop

Aliva A. Khan, John P. Bilezikian, Maria Luisa Brandi, Bart L. Clarke, Neil J. Gittoes, Janice L. Pasieka, Lars Rejnmark, Dolores M. Shoback, John T. Potts, Gordon H.

Guyatt, Michael Mannstadt First published: 28 August 2022 https://doi.org/10.1002/jbmr.4691

ResTRACT JBMR |

This clinical practice guideline addresses the prevention, diagnosis, and management of hypoparathyroidism (HypoPT) and provides evidence-based
recommendations. The HypoPT task forces included four teams with a total of 50 international experts including representatives from the sponsoring societies.
A methodologist (GG) and his team supported the taskforces and conducted the systematic reviews. A formal process following the Grading of
Recommendations, Assessment, Development and Evaluation (GRADE) methodology and the systematic reviews provided the structure for seven of the
guideline recommendations. The task force used a less structured approach based on narrative reviews for 20 non-GRADEd recommendations. Clinicians may
consider postsurgical HypoPT permanent if it persists for >12 months after surgery. To predict which patients will not develop permanent postsurgical HypoPT,
we recommend evaluating serum PTH within 12 to 24 hours post total thyroidectomy (strong recommendation, moderate quality evidence). PTH > 10 pg/mL
(1.05 pmol/L) virtually excludes long-term HypoPT. In individuals with nonsurgical HypoPT, genetic testing may be helpful in the presence of a positive family
history of nonsurgical HypoPT, in the presence of syndromic features, or in individuals younger than 40 years. HypoPT can be associated with complications,
including nephrocalcinosis, nephrolithiasis, renal insufficiency, cataracts, seizures, cardiac arrhythmias, ischemic heart disease, depression, and an increased risk
of infection. Minimizing complications of HypoPT requires careful evaluation and close monitoring of laboratory indices. In patients with chronic HypoPT, the
panel suggests conventional therapy with calcium and active vitamin D metabolites as first-line therapy (weak recommendation, low-quality evidence).
When conventional therapy is deemed unsatisfactory, the panel considers the use of PTH. © 2022 The Authors.

Journal of Bone and Mineral Research published by Wiley Periodicals LLC on behalf of American Society for Bone and Mineral Research (ASBMR)
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ENIAHMIOAOTIA YINNOMAPAGYPEOEIAIZMOY

> YTottapabupoeLdLoPOG: omtavia tadnon
< Zuxvotnta vooou: 6.4 cw¢ 37/100000 atopa - etn *
< ETtinttwon vooou: 0.8 w¢ 2.3 /100000 atopa - €Tn *
< OvnoLpotnTa dev elval cageg av elval augnuevn, VW UTIAPXEL AVENHMEVN
Voo nNPOTNTA (ETILITAOKEG VOOOU, VOONAELEC) LOLWC 0€ aoBeVELC UE QVETTAPKI) EAEYXO TNC

* BYOHSHatdr S, Ing S, Mitchell D, et al. Epidemiology and financial burden of adult chronic hypoparathyroidism. JBMR. 2022;37(12):2602-2614
Khan et al. Journal of Bone and Mineral Research, Vol. 37, No. 12, December 2022, pp 2568-2585



AIATNQ2H YINOMNAPAOYPEOEIAIZMOY

** YnaoBeotiatpia (xapnAa enineda acPfeotiov - SopbwpeEVvo we tpoc tnv aAfoupivn i xapunAd
entimeda LoviopEvou aoBeotiov) pall pe xapnAd (in aviyvevotpa) N katwtepa GuoloAoyKa
enineda napaboppovne (PTH intact — ypnotuomotwvtac avoooAoyikn uedodo 216 31 yevioc)

o€ 2 PeTPoeLC Le Sladopd TouAdyxLotov 15 NUEPEC

% JUUMANPWUATIKA SLOYVWOTIKA EpYAOTNPLOKA supnuato Aoyw yaunAnc PTH:

uneppwodoparpia, peiwon 1,25-dihydroxyvitamin D (1,25(0OH),D) kat av§nuévo Ca ovpwv 24h

s XapnAa emntineda PTH kat acBeotiov Slakpivel Th vooo (mpwtoradn¢ vrtonapadupeoeitdiouoc)

amno aAAa aitia vrtacBeotialpiac (avénuévn PTH — deutepontadng untepriapadupeoeldIoUOC)

Khan et al. Journal of Bone and Mineral Research, Vol. 37, No. 12, December 2022, pp 2568-2585



EPFTA2ZTHPIAKOZ EAENXO2 YINOMNAPAGYPEOEIAIZMOY

* AoBEotio, aABoupivn, dwodopog, Kpeativivn opou , LOLYVAGLO
* PTH intact
* KaBapon kpeartivivne (GFR)

* AoBEotio/kpeativivn ovpwv 24wpov (EAAsLn PTH nmpokaAei
urntepaoBeotioupia)

* Natplo ovpwv 24wpov (n avénuevn poocAnyn vatpiov avéavel
tnv anoBoAn aoBeotiou)

*25(0OH)D




YNAZBEZTIAIMIA

AopOwpévo AcoBéotio < 8,4 mg/dl (<2,1 mmol/l) (tiuéc avapopac motkidouv)
loviopévo AcoBéotio < 4,4 mg/dl (<1.1mmol/l)

Captain
pcalcium

CORRECTED CALCIUM FOR SERUM ALBUMIN

* AlopBwon acBEGTIOU: UTTO 1 UITEP AEUKWLOTLVOILILOL
CORRECTED CALCIUM CALCULATOR

Corrected calcium = serum calcium + 0.8 (4 - serum albumin)

Patient's measured total calcium:

mg/dL  w

Patient's serum albumin level:

gldl v

Calculate comected calcium

» Svuntwuata: eaptatal ano ta ernineda aoBeotiov opou kat tn diapkeia vooou (oéeia n xpovia)

» Hna vunaoBeotiauia eivat ouvidwe ACUUNTTWUATIKA



KAINIKH EIKONA YIMMOMNAPAGYPEOEIAIZMOY

KN2

Kata®Awpn, 06Awon dtavoiag (brain fog), cuyxuon, EMANMTIKES KPLOELC,
TOPKLVOOVLIKA ouvOpoun, duotovia, otaoTikn mapamnAnyia, dSuodayia,
Suoapbpia N eEwnupaptdikd cuvépopa (amoTitavwoelg Backd yayyAtla)

KAPAIAITEIAKO

Napdataon QT dtactipatog (HKM), appuBpia, kapdlakni avemdapkela,
kKapSlopuomnadOela, LoXOLLKN KapdlondBeLa

NEYPOMYIKO Neupopuikn evepediototnTa (CUUWOLEC TIEPLOTOUATIKA KOl 0T SAKTUAQ

(ouxvotepa) TWV AKPWV), TETOVIA, MUIKEC KpAUTIEG/OTtaGOL, AAPPUYOOTIACHOC I
Bpoyxoomacuog

rEZ KotAtaka AAyn / KPOUTTEC

ANATNEY2TIKO

AvoTivola, CUPLYHLOG

AEPMA - AONTIA

=npotnta, avwuaAn odovtodpuia

ZUOTACEL ALAYVWOTLKAG Kol OEPATTEVTIKAG MPOOEYyLong Tou Xpoviou YriontapaBupeoetdiopol https://www.endo.gr/kateythyntiries-odigies



AITIONOTIA YINNONAPAOGYPEOEIAIZMOY

METEIXEIPHTIKOZ (ouyvotepn)

AYTOANOzOZ

FTENETIKA AITIA

IAIONMAGHZ

AKTINOBOAIA TPAXHAOY

AIHOHZH ANO KOKKIQMATQAH NOzO / KAKOHOEZ NEONAAZIMA (ustaotaon)
AIMOXPQMATQZ2H (evartodeon oténpou)

NO2OZ WILSON (evamodeon yaAkou)

MAPMAKA (cinacalcet, Immune Checkpoint Inhibitors, ICls - nivolumab)

NMAPOAIKOZ (coBapa sykavuata n oéeia aofevela)
MHTPIKOZ YNEPMAPAGYPEOEIAIZMOZ
AEITOYPIIKOZ (Ymopayvnoiapia N Yreppayvnolapio)

Journal of Bone and Mineral Research, Vol. 37, No. 12, December 2022, pp 2568-2585



AIATAPAXEZ MAINHzZIOY
AEITOYPIIKOz YINOMNAPAGYPEOEIA2ZMO2

Magnesium reabsorption in the kidney

* Mg evepyomolei tov untodoxea CaSR

Plasma ultrafilterable Mg:]

0.5-0.7 mmol/l . . ’
I v (calcium-sensing receptor) KoL LELWVEL TNV
@ﬁ EKKpLon Kau th cuvBeon tng PTH
100 mmol/day \w /
Cortex D
COEL%"J{;%[ J e YNOMATINHZIAIMIA (<1,5 mg/dl)
tubule
25%
= Avtiotaon otn 6paon tn¢ PTH
Thick Collecting
k. e | |2
+» 65%
Loop of
bina Henle
medulla
- " Meiwon 1,25 (OH), D

Urinary output:
5 mmol/day |

(Redrawn from Quamme GA: Control of magnesium transport in the thick ascending limb. Am J Physiol 1989;256:F197-F210.)



METEIXEIPHTIKOZ YINMOMNAPAOGYPEOEIAIZMO2

2YXNOTEPO AITIO YIIONAPAGYPEOEIAIZMOY- 75% twv neptntwoewyV (OAkn Oupeosidbektoun) *

<+ AvaBswpnon Opiopol Movipov Yrnionapadupeoeldtopou
> 12 WAVEG mapatetapuévn ueiwon aoBeotiov kat PTH * (MaAaiotepoc Optouog: > 6 unvec) *
<» How can the risks of chronic postsurgical HypoPT be minimized ? *

* [lpoteivetal n aro@uyn napadupeOELOEKTOUNG KAl N OLEYXELPNTIKA LUTOUETAUOOCXEUON tapadupeoeldn adeva
(Lovo o€ akovualo mMapaBUPEOELOEKTOUN) KATA T OSLOPKELX XELPOUPYLKNC EMEUBAONC TpoXNAou

“* MAPATONTEZ KINAYNOY METEIXEIPHTIKOY YNMOMNAPAG®YPEOEIAIZMOY: *

Avendpkela Brrtapivne D

Ynokeipevo voonua (kakondeia, Qupeotoéikwaon, ueyedoc napoBupeoetdwyv adevwyv otnv emeuBaon)

» XelpoupyLkoi mapayovieg (srmaveneuBaon-redo, Ektaon xelpoupyeiou, LIKAVOTNTA XELPOUPYOU: 2% £wc 10% *)

* Autopcetapooyevon nopabupeoedn adéva (usta-avaivon 25 ueAetwy edeiée avénuévo kivéuvo) **

* Khan et al. Journal of Bone and Mineral Research, Vol. 37, No. 12, December 2022, pp 2568-2585

*JUoTdoel AlayvwoTIKAG Ko OEPAMEUTIKIC TTPOTEYYLONG Xpoviou YrnonapaBupeosidiouov https://www.endo.qr/kateythyntiries-odigies

*Wang B, et al. PLoS One 2019;14(8):e0221173. The effectiveness of parathyroid gland autotransplantation in preserving parathyroid function during thyroid
surgery for thyroid neoplasms: a meta-analysis



https://www.endo.gr/kateythyntiries-odigies

Mowa eivan n aéio petpnonc PTH peteyxetpntika (PTH post-thyroidectomy)
otnv nNPOoBAsdn TOU HOVLHOU HETEYXELPNTIKOU uTtontapatlOupeoeldoou
( postsurgical HypoPT ) ?

** Mpoteivetal n €ykaipn pEtpnon PTH (12-24 wpeg) pHetd tTnv oAtk BupeosldeKTOMN

LLE OKOTTO TNV IPOLBAEYP N TOU N LOVIMOU PETEYXELPNTIKOU uTtomapaBupeoeldilopou
(strong recommendation, moderate quality evidence)

s Entneda PTH >10 pg/mL (12-24 wpec) peTeyXELPNTIKA Bewpeital OtTL elval aniBavo va rnapapeivel
LLOVLLLOC LETEYXELPNTLKOC uTtoTtapaBupeoeldlopog kat dev xpelaletol Oeparmeia pe

avaloyo Butapivne D kal aocBEotio

s Apketol aoBeveic pe enineda PTH <10 pg/ml (12-24 wpeg) LETEYXELPNTIKA Ba ovappwoouV

QIO TOV TPOCWPELVO UTtoTtapaBUPEOELOLOUO (Udviuog untortapadupeoELbitouoc <50%)

Khan et al. Journal of Bone and Mineral Research, Vol. 37, No. 12, December 2022, pp 2568-2585



FENETIKA AITIA XPONIOY YNIOMNAPAGYPEOIAIZMOY

Mepovwpévog YonapaBupeoelSLONAG GCM?2 (Glial Cells Missing transcription factor 2)

PTH (ParaThyroidHormone)

CASR (Calcium Sensing Receptor)

GNA11 (Guanine nucleotide-binding protein subumit alpha-11)

20vépopo Di George Xpwuoowpa 229 - anmhaocia r} urtonAacia nopaBupeoeldwv adEvwy mou
ouvodevovtal ano KapOLAKES avwHaAleg kot Suopopdlec mpoowrou

X-linked untonapaOupeoelSLONOG SOX3 locus (ayopLa) — amAacio adEvwv 0ToUC IPWTOUC 6 UAVES {wNC
Zuvdpopo Sanjad-Sakati/Kenny-Caffey tomog 1 TBCE (Tubulin-specific chaperone E) — dtatapaxni ocuvBeong PTH

20vdpopo Kenny-Caffey tuomog 2 FAMM111A (Family with sequence similarity 111 Member A)

Kearns-Sayre syndrome Muitoxovéprakr) DNA petdAAaén (obBaApomAnyia, atafia, veupoalobntikn

Kwdwon He urmomapabupeoeldLopo Kot UTtOOUPEOELSLOO ETA TNV NALKIAL 5 eTWV)
Mitochondrial encephalomyopathy, lactic acidosis

and stroke-like episodes (MELAS) Mttoxovdplakn onpetokn petaAlaén tRNA yovidiov MTTL1

R/

< H éiayvwon vrronapadupeocitdiouou os veapo atouo (<40 etwv) ue Jetiko
KANPOVOULKO LOTOPLKO XWPIC LOTOPLKO XELPOUPYIKNG eMEUBaonc Ga npenet va eyeipel
TNV urtoYia YEVETIKOU OUVOPOLOU KL VO TTOPOATTEUTTETOL YLO YEVETIKN avaAuon




AYTOANOZO NMOAYAAENIKO 2YNAPOMO 1 (APS 1)
(at least 1 major and positive abs type 1 interferon >95%)

MAJOR FEATURES MINOR FEATURES

U Mukntiaon (Mucocutaneous candidiasis) * Keratitis

Autoimmune hepatitis

Primary ovarian failure

Enamel hypoplasia

Enteropathy with chronic diarrhea or constipation
Periodic fever with rash

J YnonapaBupeositdiopog (>80%) (AIRE gene mutations,

positive abs for antigen NALP5, activating abs to CaSR)

: ‘ " ) * Pneumonitis

O Emwvedprdikni Avendpkera (positive abs for 21-OHlase) + Nephritis
: : - * Pancreatitis

Znueiwan: H ovouacia avtodvooog unonapadupeoeldiouos | « Type 1 diabetes
Ja npénel va amopevyetal eav v mAnpouvral ta kpirnipia | ° ’(':_U'I{Ctifz;?a’ asplenia
autoimmune polyendocrinopathy—candidiasis—ectodermal : Tz;f:i d;:ii ase
dystrophy syndrome (APECED) — autoimmune regulator gene | « Retinitis
(AIRE) mutations 810tL v UTTAPYEL OPLOTIKO YEVETIKO test * Pure red-cell aplasia
Lo Tov ToAuyoviSLaKO aAUTOAVOOoO UTtorapadUpEOELSIOUO * Polyarthritis

Journal of Bone and Mineral Research, Vol. 37, No. 12, December 2022, pp 2568-2585



2YXNOTEPEZ ENINAOKEZ XPONIOY YNOMNAPAOYPEOEIAIZMOY

93 studies enrolling a total of 18,973 patients proved eligible
(at least 3 studies with greater frequency vs individuals with normal parathyroid function)

KATAPPAKTHZ * 17
NEDPAZIBE:TQZH / NEOPOAIOIAZH 15
NEDPIKH ANENAPKEIA 12
NOIMQZ=H (Aoyw unteppwaopopaiuiac / 11
eneloodla unepaoBeotiaiuiac / Stapkela vooou)
ENIAHWIA 11
KATAOGAIWH 9
IZXAIMIKH KAPAIONAGEIA * 7
APPYOMIA 7

* Eni 1dtoma@ouc Kot O)L HETEYXELPNTIKOU uTtortapabupeoeldiopou
* AogBeotoroinon Baotkwv yayyAiwv Oxt OTIC TTLO OUXVEC ETTLITAOKEC

Khan et al. Journal of Bone and Mineral Research, Vol. 37, No. 12, December 2022, pp 2568-2585



O2TIKEZ EMINAOKEZ XPONIOY YINONAPAOGYPEOEIAZMOY

< MEeLwMEVOC pUOLLOC OOTLKAG OVAKATAOKEVNC LE avéNUEVN o0oTIKNA ukvotnta (BMD)

1000 Tou 6oKLbwdouc 000 Kal tou pAolwdouc ooTtou

s OoTIkEC BoYiec €6eLéav avénon otn pAowwdn naxuvon (cortical thickness) kat avénon
oykou omoyywdouc ootov (cancellous bone volume). H enidpaon tng aAAayng tTwv

OELKTWV OOTIKAC OVAKATAOKEUNC OTNV OCTLKNA avtoxn 8ev €xeL TANPWC Katovon et

s MeyaAec HEAETEC KATAYHATIKOU KvOUVOU og aioBeveic pe umomapabupeosldlopo dev
£XOUV KON OAOKANPpwOEL. MEXPL OEPO O KATAYMATIKOC KivOUVOC £XeL LLeAeTNOEL o€

LULKPO Oelypol aioBevwV LLE OVTIKPOUOUEVO OITOTEAECATA

1. Bilezikian JP. Journal of Clinical Endocrinology & Metabolism 2020 (105): 1722-1736
2. Rubin et al. Journal of Bone & Mineral Research 2008 (23): 2018—-2024

4. Sakane et al. Journal of Clinical Endocrinology & Metabolism 2019 (104): 5795-5803
5. Underbjerg et al. Journal of Bone & Mineral Research 2015 (30): 1738—-1744

6. Pal et al. Osteoporosis International 2021 (32): 2145-2153



AMEIKONIZTIKA EYPHMATA XPONIOY YNONAPAOYPEOEIAIZMOY

1 U/S vedppwv: Oa tpémet va Yiver pv TV apyikr Oepamneia

H Bepareia tov utonapabupeoeldlopol pmopei va odnynoet

o€ vedppaoBEotwon Aoyw uTtepacBeotioupiog >

Enti evdeiéewv:

U CT eykedpalouv: aoBeotonoinon Baokwy yayyAlwv >

d A/a OMZZ/0OMEZ/Nekavng: ortovduloapBpomnabdela,

EMOOPECTWOELC CUVOECUWY, 00TEOPUTA KoL EvOecoTaBeLa

1 HKT: Empuikuvon dtaotipotoc QT

1 OdbOaApoloyiki e€€taon: Katappaktng —>




OEPATIEIA
YNOIMNAPAOGYPEOEIAIZMOY



OEPANEIA METETXEIPHTIKOY YNOMNMAPAGYPEOEIAIZMOY

** Te aoOeveic pe PTH < 10 pg/ml petd and oAkr) BupeoetSektopnn xopriynon

aoBeotiov 2-3 gr/nuépa kat alfacalcidol 0,5-3 pg/nuépa o€ SLopePEVEC SOOELC

* J10 70% - 80% twVv 0t0UeVWYV UE UETEYXELPNTLKN dlaTapaxn TNC MapaFupEOELOIKNC
Aettoupyiac Sa avappwaoouv evto¢ 30 NUEPWV UETA TNV 0ALkn BUupEOELOEKTOUN KAl

Ua npentet va uetwdel otadiaka n boon acBeotiouv kot avaloywv Bitauivne D

Journal of Bone and Mineral Research, Vol. 37, No. 12, December 2022, pp 2568-2585



OEPAMNEIA YINONAPAOGYPEOEIAIZMOY

OZ=EIA YMNMAZBEZTIAIMIA (6topOwpévo Ca < 7mg/dl)

» AuKovLkO aoBEotio i.v. d3on 90-180 mg otoyetakoL aofeotiov o€ 10-20 min (50-100
ml 5% D/W) kat petd ouvexn €yxvon 6oon 0.5 — 3.0 mg/Kg/h uno HKI mapakoAoUOnon
(10 ampules gluconate calcium o 1 L D/W 5% np N/S ue puduo 50mi/h)

Calcium chloride 272mgqg otowetakou Ca per 10ml (rtio epediotiko otn pABa)

Calcium gluconate 93mgq otoystakou Ca per 10ml (mpotiuartot)

 Hupepnowa 60on aocPeotiov i.v. 400-1000mg / 24h

» XOPHIHZH MATNHZIOY i.v.
» AoBéotio >7.0mg/dl sivat aodaiec va Swooupe per os acPBEotio + avaloya vitamin D

ZUOTACELG ALLYVWOTIKAG KOl OEPATTEVTIKAG MPOOEYYLoNG Tou Xpoviou YriortapaBupeoediopol https://www.endo.gr/kateythyntiries-odigies



OEPAMNEIA YIMNOMNAPAGYPEOEIAIZMOY

Per os aoBéotio: 1.5-3 gr

> Calcium carbonate

* AVOPOKLKO QGBECTLO EXEL ULKPOTEPO KOOTOC KAl LEYAAUTEPO MOCOO0TO otolyelakoU Ca (40%)
* ANn pe yeupa ywa KaAUTEPN avoxn Kol armoppodnon Kat LeElwon EVIEPLKAC amoppodpnong
dwodopouv — pwodopodeopevtikn dpacn acPfeotiov)

> Calcium citrate

e Kutpiko aoBEotio avetaptitwe tpodnc oe Ann PPIs, axAwpudpla, Sucamoppodnon,
autoavoon yootpiltda

» Xopnynon aofeotiov og moANATTAEC SLalpeeveS SOOELG

0 AZBEZTIO > 3gr/HMEPA - ENAEIZH TPONONOIHZHZ OEPAMNEYTIKHZ NAPEMBAZHZ

ZUOTAOELG ALOLYVWOTIKAG KOl OEPATTEVTIKAG MPOOoEyyLong Tou Xpoviou YrionapaBupeosidiopol https://www.endo.gr/kateythyntiries-odigies



OEPAMNEIA YINOMNAPAGYPEOEIAIZMOY

XOPHIHzH VITAMIN D MAZI ME A2BE2TIO

» Calcitriol (1, 25 (OH), D) - 0.75ug - 2.25pug tnv nuEpa (bev bdiativetat otnv EAAada)

» Alfacalcidol (1o OH cholecalciferol): 0.5-3 pg tnv nuUéEpa os Slopepeve SOOELC (UeTaTPEMETAL
vpnyopa o€ 1,25 (OH), D oto nriap. Evapén dpaong o€ 1-3 NUEPEG KAt XAVETAL 5-7 NUEPEG UETA TN

oLakorn)

(1 Alfacalcidol> 3 ug/nuépa - EvéeLén tpononoinonc Oepameutikne mapsufaocnc

» Vitamin D3 - xoAnkaAoidpepoAn: 3000-10000 IU (75ug - 255ug) tnv nuépa
» 2toyoc 25(0OH)D: 30-50 ng/ml (>20 ng/ml)

25 ug vit. D = 1000 IU (1ug avtiotoyei os 401U)

ZUOTACELG ALLYVWOTLKAG Kol OEPATEVTIKAG MPOOEYYLonG Tou Xpoviou YriiortapaBupeoetdiopot https://www.endo.gr/kateythyntiries-odigies



OEPANEIA XPONIOY YINONAPAGYPEOEIAIZMOY

» OAIOYPHTIKA: avtipetwrion unepacfeotiovpiog Aoyw eAAelPnc PTH & meplopltopog npoocAndng vatpiouv

e Qelaltbka: udpoxAwpoBsialidn n xYAwpoBaAidovn 25-100 mg/nuepa - MapakoAovOnon A.N. (urtotaon)

e lvdamapidn: 66on 1.5-2.5 mg/nuépa

* ApAopidn: HELWVEL TO KiVOUVO UTTOKOALOLULOG KOl UTTOLOLYVNOLOLLOG

* Oxt Braltbika dtovpnTikd og avtoavooo urnonapoBupeoeldiouo pe vooo Addison (APS 1) - untovatplatpia

e ALopOwon dratapoywv poyvnoiov: alata poayvnoiov 66on 250-1000 mg otolxelakou payvnoiov/nuéEpa
e AlOpOwon dratapayxwv KaAiov

* ALopOwon datapaywv pwaodopou: Neploplopoc pwaodopou amo tn tpodn pall pe avénon 6o6onc aocfeotiou
Kol petwon 60on¢ addakaAoldoAnc. Aev umtapyouv dedopeva yia xpnon dwodopodeoUEVTIKWY GAPUAKWY
(Otav ewoopoc > 6 mg/dl unopei va yopnyndei avlpakikn oceBeAauépn ota yeuuata)

ZUOTACELG ALLYVWOTIKAG KOl OEPATTEVTIKAG MPOOEYyLonG Tou Xpoviou YriomapaBupeostdiopol https://www.endo.gr/kateythyntiries-odigies



Conventional therapy for hypoparathyroidism

| Medication Dose Comments/half-life |
Calcium carbonate or calcium | Ranges from 500-3000 mg Calcium citrate preferred in
citrate three times daily preferably presence of Proton Pump
with meals to enhance Inhibitor (PPI) use

phosphate binding effects

Vitamin D3 (cholecalciferol) 1000 IU/day to 100,000 IU/day
based on 25-hydroxy vitamin D

level

4—6 hours plasma half-life

Vitamin D2 (ergocalciferol) 50,000 IU weekly to daily 4—6 hours plasma half-life
based on 25-hydroxyvitamin D

(Aev xpnotuornoteitat otnv levels

EAAada)

Calcitriol 0.25-3 ug /day total dose 5-8 hours plasma half-life

administered in divided doses
(Aev kukAopopei otnv EAAada)

Alfacalcidol 0.5-6 ug/day 3-6 hours plasma half-life

Thiazide diuretics 25-100 mg/day 6—12 hours plasma half-life

H OAPMAKEYTIKH ArQrH nPENEI NA EEATOMIKEYETAI ANAAOTA ME TA ENIMNEAA TOY AZBEZTIOY (AIMA /OYPA)

Journal of Bone and Mineral Research, Vol. 37, No. 12, December 2022, pp 2568—-2585




OEPAINEIA OPMONIKHZ YNOKATAZTAZHZ YNONAPAOGYPEOEIAIZMOY - PTH

PTH 2TH OEPANEIA TOY XPONIOY YNONAPAGYPEOEIAIZMOQY XQPI2
ANTAMNOKPIZH 2TH OEPANEIA ME AZBEZTIO KAI BITAMINH D

* Human PTH,_,, teriparatide (ooteonopwaon) exeL xpnowuomnownBet otn Bepareia tou xpoviou
urtortapoBupeoeldlopol. MeloveKTn o TTOANATIAEG NUEPROLEC SOTELC AOYW LLLKPOU XPOVOoU niLosiog (wng

s 1" MEAETH: Winer KK, Yanovski JA, Cutler GBJ. Synthetic human parathyroid hormone 1-34 vs calcitriol and
calcium in the treatment of hypoparathyroidism. JAMA 1996 ;276(8):631-636

* Recombinant human PTH,_g, (o otaBepo popLo) €xet eykplBei otn Beparneia Tou xpoviou unonapaBupeoelSLGHOU

Efficacy and safety of recombinant human parathyroid hormone (1-84) in hypoparathyroidism
(REPLACE): a double-blind, placebo-controlled, randomised, phase 3 study

Michael Mannstadt, Bart L Clarke, Tamara Vokes, Maria Luisa Brandi, Lakshminarayan Ranganath, William D Fraser, Peter Lakatos, Laszlo
Bajnok, Roger Garceau, Leif Mosekilde, Hjalmar Lagast, Dolores Shoback, John P Bilezikian

Lancet Diabetes Endocrinol 2013; 1(4): 275-83

Evkpion: 2015 - FDA / 2017 - EMA w¢ cupnAnpwpatikn Ospaneia - rhPTH (1-84) — Natpar



https://pubmed.ncbi.nlm.nih.gov/?term=Mannstadt+M&cauthor_id=24622413
https://pubmed.ncbi.nlm.nih.gov/?term=Clarke+BL&cauthor_id=24622413
https://pubmed.ncbi.nlm.nih.gov/?term=Vokes+T&cauthor_id=24622413
https://pubmed.ncbi.nlm.nih.gov/?term=Brandi+ML&cauthor_id=24622413
https://pubmed.ncbi.nlm.nih.gov/?term=Ranganath+L&cauthor_id=24622413
https://pubmed.ncbi.nlm.nih.gov/?term=Fraser+WD&cauthor_id=24622413
https://pubmed.ncbi.nlm.nih.gov/?term=Lakatos+P&cauthor_id=24622413
https://pubmed.ncbi.nlm.nih.gov/?term=Bajnok+L&cauthor_id=24622413
https://pubmed.ncbi.nlm.nih.gov/?term=Bajnok+L&cauthor_id=24622413
https://pubmed.ncbi.nlm.nih.gov/?term=Garceau+R&cauthor_id=24622413
https://pubmed.ncbi.nlm.nih.gov/?term=Mosekilde+L&cauthor_id=24622413
https://pubmed.ncbi.nlm.nih.gov/?term=Lagast+H&cauthor_id=24622413
https://pubmed.ncbi.nlm.nih.gov/?term=Shoback+D&cauthor_id=24622413
https://pubmed.ncbi.nlm.nih.gov/?term=Bilezikian+JP&cauthor_id=24622413

OEPATNEIA YNOKATAZTAZHZ YNONAPAGYPEOEIAIZMOY rhPTH (1-84)

Evapén Ospancioc pe 50 mg/day umodopiwc oto pneo pe mapaAAnAn peiwon 60ong
aAdpakaAodoAng kat acBectiov katd 50% (evaAloyn pnpou kabe nuepa)

AoBcotio > 9,0 mg/dl évapén pe 25 mg/day

Aev glval €TOLHO yla Xprion, amnatteitoal avaocvotaon. Altatipnon ywa 14 nuepec oto YPuyeio (2°C-8°C)
Kol LEXPL 3 HEPEC ekTOC Puyelou(< 25°C). Ymodopla eyxuon oto unpo 1 popad nuepnoiwg

NoapakoAoBnon acPeotiov, aABouuivng, pwodopou ava 7 NUEPEC
TitAomnoinon 60on¢ (ava 25 mg) npoteivetat va yivetat ava 2-4 eBdopddec (LEyLotn nUepRoLa

do6on 100 mg) e otoxo tn dtakor) aAdakaAoldOANC av eival Suvatov Kat peiwon acBeotiov oe
doon 500 mg/nuépa

ALApKELO OPXLKAC OlyWYNC YLoL 6 LAVEC Kall TTL eMitevéng BepameuTiKoU 0TOXOU LAKPOXPOVLO XOPNyNon
LLE TtapakoAouBnon

Awakomnn tng Bepareiag pe rhPTH (1-84) mpemel va yivetat otadlaka Kal vo cuvodeUETaL aTto
onuavtikn avénon aofeotiov kat aApakaAoldoAng

NEPIAHWH TQN XAPAKTHPIZTIKQN TOY NMPOIONTOZ — SPC NATPAR




WEYAOYNOMNAPAGYPEOEIAIZMOZ (PHP) — ANTENAEI=ZH rhPTH (1-84)

» ANTIZTAZH TQN NEPIMEPIKQN IZTQN 2TH APAZH THZ PTH (NEDPOI, OZTA)
YNAZBEZTIAIMIA / YNEPDOQIDOPAIMIA / AY=HMENH PTH

+* Xopnynon PTH &&gv avéavel ta enineda tou Ca kat Sev avgdavel tnv anékkpion pwodopou ota olpa

Albright Hereditary Osteodystrophy - MetaAAa€n GNAS yovidiov (BAdBn Gs a - 2" messenger)

Kovto avaoctnpa

Naxvoapkia

AMONAQTUOEVO EMINMESO MPOCWMELD
1Q xapnAé
MNpoBAnpa opOaApwv

AoBeoctonoinon Bacikwv yayyAiwv
Kovto petakapmnio 4°/5°
BpoxuvdaktuAia

Potter's thumb

VvV VvV VvV VvV VvV VvV VvV v Vv




KPITHPIA OEPANEIAZ YNOKATAZTAZHZ YIMOMAPAGYPEOEIAIZMOY rhPTH (1-84)

¢ Enineda StopOwpévou aofeotiou < 8.0 mg/dl i < 8.2 mg/dl pe cupntwpata vnacfeoTiatpiog
noPA TN Xopnynon HEylotwv dooswv addpakaAodoAn (3pg/day) kat aocpeotiov (3gr/day)

Individuals with poor compliance or malabsorption or who are intolerant of large doses of calcium and active vitamin D may
also benefit from PTH therapy. Individuals requiring high doses of conventional therapy

(i.e., calcium >2 g/day or active vitamin D > 2 ug/day) may also benefit from PTH therapy *

*** Acupntwpoatikol aoBeveic pe SLopBwuEvo aoPECTLO OPOU EVTOC BEPATIEUTIKOU OTOXOU KoL
ME 2 TOUAQXLOTOV QIO TOL MOLPOLKATW KpLTipLla:
* YnepaoBeotiovpia (Ca oupwv >300 mg/24h avdpec — Ca ovpwv >250 mg/24h)
* Ynepdwodopapia (P>6 mg/dl i ywvopevo Ca x P >55 mg?/dI? )
* NedppoABiaon 1 vedppacBeotwon
* eGFR < 60 ml/min

ZUOTAOELG ALYyVWOTLKAG Kol OEPAMEVUTIKAG MPOOEYyLong tou Xpoviou YriontapaBupeoetdiopol https://www.endo.gr/kateythyntiries-odigies

*Journal of Bone and Mineral Research, Vol. 37, No. 12, December 2022, pp 2568-2585







Therapy of Hypoparathyroidism With PTH(1-84): A Prospective Six Year
Investigation of Efficacy and Safety Rubin MR, et al. JCEM 2016; 101 (7): 2742-2750

* Context: Human recombinant (rh)PTH(1-84) was recently approved for the treatment of refractory hypoparathyroidism, based
upon a short-term phase 3 clinical trial. Long-term data are needed, because no time limit was placed on the treatment period

* Objective: We studied the effect of long-term rhPTH(1-84) treatment in hypoparathyroidism for up to 6 years
* Design: Prospective open-label study

» Setting: Referral center

* Patients: A total of 33 subjects with hypoparathyroidism

* Interventions: rhPTH(1-84) treatment was initiated at a starting dose of 100 pg every other day for 6 years. Due to the availability
of new dosages during the 6-year time period of the study, the dose could be and was adjusted for most patients to a daily dosing
regimen

* Main Outcome Measures: Supplemental calcium and vitamin D requirements, serum and urinary calcium (monthly for 6 mo and
then biannually), serum phosphorus, bone turnover markers, and bone mineral density (BMD) biannually

* Conclusions: Long-term, continuous therapy of hypoparathyroidism for 6 years with rhPTH(1-84) is associated with reductions in
supplemental calcium and calcitriol requirements, stable serum calcium concentration, and reduced urinary calcium excretion. The
safety profile remains good. These data represent the longest experience with the therapeutic use of PTH for any condition and
demonstrate its long-term efficacy and safety in hypoparathyroidism

* rhPTH(1-84) is safe and effective as a long-term treatment of hypoparathyroidism for 6 yrs. It permits reductions in
supplemental calcium and active vitamin D while maintaining normal calcium levels




Figure. Changes in BMD, P1NP, and serum CTX
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Low bone turnover is a major clinical concern in
hypoparathyroid patients. However, data were only available
for 92 patients, with variable treatment duration (6 and

36 months). In any case, BMD may be a misleading marker
for bone health in hypoparathyroidism: despite a normal or
even increased BMD compared to age and sex-matched
controls, there were conflicting data on the risk of fractures.
Some studies reported that patients with
hypoparathyroidism have an increased risk of

fractures whereas others reported no increase in the risk of
fracture or a reduced risk of upper extremity fracture in
postsurgical hypoparathyroidism.

In contrast with the results for BMID, both bone formation and
resorption markers significantly increased during PTH
replacement therapy.

Lumbar spine and total hip BMD increased, whereas the femoral neck did not change and the distal one third radius BMD

decreased. Markers remained elevated throughout the 6 years of treatment, although not as high as the initial 1-year peak
* P <.05 compared with baseline; 1, P <.01 compared with baseline

J Clin Endocrinol Metab, Volume 101, Issue 7, 1 July 2016, Pages 2742-2750 L, OXEORD



The Effects of Long-term Administration of rhPTH (1-84) in Hypoparathyroidism by Bone Histomorphometry

With long-term treatment (8 years), indices of bone remodeling become comparable to or exceed euparathyroid

values (13 patients vs 45 controls: 22 postmenopausal 12 premenopausal 11 men)?!

Structural changes with long-term rhPTH (1-84) treatment include significant increases in cancellous bone volume,

intratrabecular tunneling, and cortical porosity to levels that exceed those in controls
The impact of skeletal changes with long-term rhPTH (1-84) on fracture risk is unknown

The structural and remodeling patterns that we observed are reminiscent of the effects of PTH treatment when

used in osteoporosis, although the osteoporosis data are generally limited to 2 to 3 years of PTH exposure

1. Rubin MR, et |l. J Bone Miner Res. 2018; 33(11): 1931-1939




TER'PARAT'DE & DlSTAL RAD'US s BMD nepidepikng kepkidoag avéavet 2.1 + 3.1% (opada Denosumab) kot

2.2 +3.1% (opada TPTD + Denosumab) (P < .01). H pukpn peiwon BMD
otnv opada TPTD (-1.7 + 4.6%) 6&v NTAV OTATIOTIKA GNAVTIKNA (P = 0.09)

1/3 Distal Radius

A Lumbar Spine

** Hansen ko cuv. peAETNOOV TNV OYKOMETPLKN (volumetric) BMD tng
niepldepLknC Kepkidag Kal kvung (18 prvec aywyn pue TPTD): ZRMAVTLKNA
HELWON OYKOMETPLKNG BMD HE TOUTOXPOVN ONMOVTLKA av€non the
dAowwdoug apawwong (cortical porosity) kat tng pAowwdoug naxvvong
(cortical thickness), xwpic Opwg oL aAAayEG UTEC va. cuvoSevovTal oo
pHeiwon TG ootikAG avtoxn¢ (aloAoynon pe finite element analysis)

0 é 1'2 1'8 2.4 0 ('5 1'2 1'8 2'4

month month
C Femoral Neck D Total Hip ** Napayovteg mou mBavwg e€nyoulv Ta eupripata ivat: n avénon
81 evbodAowwdoug ootikng avakatoaokeung (endocortical remodeling),
avénon dLaoTAUATOG 00TIKNG avaKaTaokeUnG (remodeling space) ka
avénon tng LETPAONIUNG TIEPLOXNG UE TIEPLOOTLKN EVamoBeon ooTou

(periosteal apposition)

% change
% change

, : , . : - : % MeAéteg ooTikwy SelkTwV (StdpkeLag 24-36 pnvwv), €detéav otL n avénon
0 6 12 18 24 =TPTD 0 6 12 18 24 . a v
month «DMAB month tou procollagen type | N-terminal propeptide (PINP) untepBaivel tnv
~comee avénon tou C-terminal cross-linking telopeptide of type | collagen (BCTX),
o€ OAn tn dtapkeita xopaynong TPTD. Ta supripata autd Seixvouv otL
The DATA Extension Study. JCEM 2014, 99(5): 1694-700 ETLUEVEL TO ovopalopevo avaBoAwko napdBupo (anabolic window) og 0An
TN Sldpkela xopriynong PTH 1-34 (TPTD)

Hansen S et al. JBMR 2013; 28: 736-745
Saag KG et al. Arhritis Rheum 2009; 60: 3346-3355



Safety and Efficacy of PTH 1-34 and 1-84 Therapy in Chronic Hypoparathyroidism:
A Meta-Analysis of Prospective Trials

Giulia Puliani, Valeria Hasenmaijer, llaria Simonelli, Valentina Sada, Riccardo Pofi, Marianna Minnetti, Alessia Cozzolino, Nicola Napoli, Patrizio
Pasqualetti, Daniele Gianfrilli, Andrea M. Isidori First published: 29 April 2022 https://doi.orqg/10.1002/jbmr.4566

* The first clinical study on PTH replacement therapy in hypoparathyroidism dates back to 1996. Despite the 25 years
elapsed since then, very few randomized trials have been conducted to date, and none have compared PTH,_;, and
PTH,_g,. Given the rarity of this disease, the few trials conducted were small in size and heterogeneous in outcomes or
design, limiting the ability to draw robust conclusions. PTH replacement therapy is not currently used as standard

clinical practice according to the European guidelines. However, although the conventional therapies are generally able

to control hypocalcaemia, they leave several clinical issues unaddressed: hyperphosphatemia, hypercalciuria, and

nephrocalcinosis are a significant burden for many patients, for whom PTH treatment might well be a better alternative

Journal of Bone and Mineral Research, Vol. 37, No. 7, July 2022, pp 1233-1250
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Safety and Efficacy of PTH 1-34 and 1-84 Therapy in Chronic Hypoparathyroidism: A Meta-Analysis of Prospective Trials

A
u %
First Publication Serum calcium (mmol/l)
Author Year N Baseline Post treatment MD (95% CI) Weight
T
PTH 1-34 I
Winer KK 2003 14 1.95 1.92 —*——%— -0.03 (-0.13, 0.07) 11.01
Winer KK 2010 7 1.89 1.96 : *>- 0.07 (-0.05, 0.19) 10.27
Matarazzo P2013 6 2:i1. 2.25 ¢ 0.15 (-0.07, 0.37) 6.77
Winer KK 2014 12 1.97 1.88 - ! -0.09 (-0.11, -0.07) 13.06
Palermo A 2018 42 1.9 2.23 ] —_— 0.33 (0.25, 0.40) 11.70
Gafni RI 2018 9 2.07 2.12 | | 0.05 (-0.03, 0.13) 11.70
Winer KK 2018 14 2.14 2.05 —_— -0.09 (-0.19, 0.01) 11.01
Subgroup (I2 = 94.9%, p < 0.001) — 0.05 (-0.08, 0.18) 75.53
PTH 1-84 i
Rubin M 2016 33 2:17 2.10 —— | -0.06 (-0.10, -0.02) 12.77
Lakatos P 2016 24 2.28 2.20 —_— -0.08 (-0.16, -0.00) 11.70
Subgroup (2 =0.0%, p = 0.592) <> | -0.06 (-0.10, -0.03) 24.47
1
Overall (12 = 93.2%, p < 0.001) ‘ 0.02 (-0.06, 0.10) 100.00
:
T T T T 1
NOTE: Weights are from random effects analysis 2 -15 .05 0 .05 25
B Serum phosphate
Publication (mmol/l) %
First Author Year N Basal Post treatment MD (95% Cl) Weight
PTH 1-34 ¢
Winer KK 1998 16 1.38 1.58 1 .3 0.20 (0.08, 0.32) 8.87
Winer KK 2003 14 1.65 1.50 .- -0.15 (-0.27, -0.03) 8.87
Winer KK 2010 7 2.27 1.79 —_— -0.48 (-0.62, -0.34) 8.49
Matarazzo P. 2013 6 2.016 1.76 _02_ -0.26 (-0.47, -0.04) 6.87
Winer KK 2014 12 1.66 1.58 1B -0.08 (-0.14, -0.02) 9.77
Upreti V 2017 8 1.88 1.38 . ! -0.50 (-0.62, -0.38) 8.87
Palermo A 2018 42 1.4 1.30 b -0.10 (-0.20, -0.00) 9.21
Gafni RI 2015 9 1.5 1.00 = | -0.50 (-0.64, -0.36) 8.49
Marcucci 2021 T2 1.43975 1.42 e -0.02 (-0.16, 0.11) 8.49
Subgroup (12 =93.6%, p < 0.001) - -0.21 (-0.36, -0.06) 77.93
H
PTH 1-84 :
Lakatos P 2016 24 1.5 1.30 - -0.20 (-0.30, -0.10) 9.21
Clarke BL 2016 83 1.5* ? -0.20 (-0.24, -0.16) 9.96
Mannstadt M 2019 40 1.6 1.27 —lbr -0.31 (-0.81, 0.19) 2.89
Subgroup (12 = 0.0%, p = 0.910) ¢ -0.20 (-0.24, -0.16) 22.07
Overall (12 = 91.5%, p = 0.000) - -0.21 (-0.31, -0.11)100.00

NOTE: Weights and between-subgroup heterogeneity test are from random-effects moder1-4

-5-25 0 .25 .5

The treatment had no significant
effect on calcium levels and there was
no difference in the overall effect size

between the two treatment groups

PTH,_;, and PTH, g, showed a similar

efficacy in lowering serum phosphate

J of Bone & Mineral Res, Volume: 37, Issue: 7, Pages: 1233-1250, First published: 29 April 2022, DOI: (10.1002/jbmr.4566)



Safety and Efficacy of PTH 1-34 and 1-84 Therapy in Chronic Hypoparathyroidism: A Meta-Analysis of Prospective Trials

A Calcium-phosphate product (mmol?/1?)
Publication %
First Author Year N Baseline Post treatment MD (95% CI) Weight
PTH 1-34 1
Palermo A 2018 42 2.56 2.9 1 - 0.34(0.32,0.36) 20.66
Marcucci G 2021 12 2.56 291 - ¢ 0.35(0.01,0.68) 19.01
Subgroup (12 = 0.0%, p = 0.966) ‘ 0.34(0.32,0.36) 39.67
PTH 1-84
Lakatos P 2016 24 3.40 2.8 . ! -0.60 (-0.82, -0.38) 19.94
Clarke BL 2016 83 3.22 2.8 - ‘ -0.42 (-0.54, -0.30) 20.45
Mannstadt M 2019 40 3.40 2.8 * : -0.70(-0.92, -0.48) 19.94
Subgroup (2 = 66.1%, p = 0.052) == -0.55 (-0.73, -0.38) 60.33
Overall (12= 98.7%, p<0.000) —— -0.21 (-0.72, 0.30) 100.00
NOTE: Weights and between-subgroup heterogeneity test are from random-effects model
T T
-1 0 1
B estimated Glomerular Filtration Rate (eGFR)

Publication %
First Author Year N Baseline Post treatment MD (95% Cl) Weight
PTH 1-34 1
Winer KK 2010 7 106 105 - -1.00 (-21.64,19.64) 1.85
Marcucci 2020 12 79.39 81.94 e 2.55(-3.39, 8.49) 22.34
Subgroup (12 = 0.0%, p = 0.746) <;:> 2.28 (-3.43, 7.99) 24.18
PTH 1-84 !
Rubin M 2016 33 68 67.5 _‘}_ -0.50 (-4.42, 3.42) 51.26
Mannstadt M 2019 40 77.7 78 I 0.30(-5.36, 5.96) 24.55
Subgroup (12 = 0.0%, p = 0.820) <:> -0.24 (-3.46, 2.98) 75.82
Overall (12 = 0.0%, p = 0.867) N 0.37 (-2.44, 3.18) 100.00
NOTE: Weights are from random effects analysis

T [
-21.7 0 21.7

J of Bone & Mineral Res, Volume: 37, Issue: 7, Pages: 1233-1250, First published: 29 April 2022, DOI: (10.1002/jbmr.4566)

Surprisingly, we found that
PTH,_;, was more effective than
PTH,_;, in reducing calcium
phosphate product. This finding,
which needs further confirmation
as only four studies could be
included in the analysis, suggests
that PTH,_g, is more effective in

preventing ectopic calcifications



Safety and Efficacy of PTH 1-34 and 1-84 Therapy in Chronic Hypoparathyroidism: A Meta-Analysis of Prospective Trials

B 24 h urinary calcium excretion

Publication %
First Author Year N Baseline  Post Treatment MD (95% ClI) Weight
PTH 1-34 , .
Winer KK 1998 16 10.5 6.4 —— 410(-637,-1.83) 602 QUr meta-ana|y5|s found that
Winer KK 2003 14 7.13 6.86 —— -0.27 (-1.92, 1.38) 7.81
Winer KK 2010 7 5.41 4.9 —=— -0.51(-1.98, 0.96) 8.37
Winer KK 2012 8 9.37 9.66 ——— 0.29 (-2.08, 2.66) 5.77 PTH rep|acement therapy iS not
Winer KK 2014 12 7.18 6.67 = -0.51(-0.90,-0.12)  11.33
Upreti V 2017 8 10.4 5.09 - ] -5.31(-10.54,-0.08)  1.95
Palermo A 2018 42 5.5 6.75 |- 1.25(0.21, 2.29) 9.74 : :
Winer KK 2018 14 9.87 6.93 —- -2.94(-4.12,-1.76)  9.31 only safe bUt IS also dECIdEdly
Marcucci G 2021 12 6.9705 7.2665 —iE— 0.30 (-1.61, 2.20) 7.04
Subgroup (12 = 80.6%, p < 0.001 <> -0.89(-1.93,0.15)  67.35 . .

Rroup G i001) » superior to conventional therapy
PTH 1-84 ’
Rubin M 2016 33 6.87 4.65 — -2.22(-3.42,-1.02) 925 . . . .
Lakatos P 2016 24 9.2 8.3 —=— 090(-3.06,1.26) 632 IN controlllng urinary calcium
Clarke BL 2016 83 9 - -1.84(-2.86,-0.82)  9.80
Mannstadt M 2019 40 8.9 6.2 — -2.50(-4.32,-0.68)  7.27 .
Subgroup (12 = 0.0%, p = 0.682) < -1.96(-2.64,-1.28) 3265 @XCretion
Overall (12 = 78.6%, p < 0.001) & -1.21(-2.01,-0.41) 100.00
I I

J of Bone & Mineral Res, Volume: 37, Issue: 7, Pages: 1233-1250, First published: 29 April 2022, DOI: (10.1002/jbmr.4566)



Safety and Efficacy of PTH 1-34 and 1-84 Therapy in Chronic Hypoparathyroidism: A Meta-Analysis of Prospective Trials

B . . :
Calcium supplementation (percentage of reduction)
First Publication %
Author Year N MD (95% Cl) Weight
Sikjaer 2011 28 - -75.00 (-86.96, -63.04) 47.15
Mannstadt M 2019 49 ™ |-53.40(-76.14, -30.66) 20.35
Lakatos P 2016 24 —=- -76.00 (-92.46, -59.54) 32.50
Overall (I?>=34.2%, p =0.219) ‘ -70.90 (-82.50, -59.40) 100.00
T
-95 -60
B Calcitriol supplementation (percentage of reduction)
%
First Publication N ;
Rl oats MD (95% Cl) Weight
Mannstadt M 2013 83 ’ -77.00 (-77.78, -76.22) 26.52
MannstadtM 2019 49 . -75.70 (-86.48, -64.92) 23.31
Sikjaer 2011 28 — -50.00 (-59.21, -40.79) 24.10
Lakatos P 2016 24 - -98.00 (-101.92, -94.08) 26.06

Overall (I-squared = 97.9%, p < 0.001) ‘

-75.66 (-90.60, -60.73)

100.00

-102 -60

Meta-analysis of the published data confirmed that
PTH replacement is effective in reducing calcium
and calcitriol therapy. This reduction also appears
to be clinically meaningful, with a mean reduction
in calcium supplementation of more than 70% of
the daily calcium dosage (~1.5 g/daily) or calcitriol
(or equivalent) replacement (~0.60 pg/daily)
Withdrawal of oral supplementation was also
possible in a large percentage of patients after
transitioning to PTH replacement therapy
Interestingly, no difference was found between the
PTH formulations, suggesting that both are equally
effective in this respect

PTH replacement therapy could thus be a valid
alternative to calcium supplements in terms of
adherence and overall perceived wellness

J of Bone & Mineral Res, Volume: 37, Issue: 7, Pages: 1233-1250, First published: 29 April 2022, DOI: (10.1002/jbmr.4566)



Current and Future possible options for Hormone Therapy delivery in hypoPT

* TransCon PTH(1-34) 18ug (palopeg teriparatide) (MPEG: pedoéuroAuatdudevoyAukorn)

¢ TransCon PTH consists of a parent drug, PTH(1-34), transiently conjugated to a branched methoxypolyethylene glycol
(mPEG) carrier through a proprietary linker. The carrier blocks the parent drug from binding to the PTH receptor and
decrease renal clearance and enzymatic degradation.

Etotwuo ntpo xprion vypo (urtodopiwc unpo n kotAwa 1 wopa/nuépa). Aiatnpeitat os Yespuokpaocio dwuatiov 14 nuépeg

Efficacy and Safety of Parathyroid Hormone Replacement With TransCon PTH in
Hypoparathyroidism: 26-Week Results From the Phase 3 PaTHway Trial
Khan et al. IBMR January 2023; 38(1): 14-25 https://doi.org/10.1002/jbmr.4726 First published: 21 October 2022

* rhPTH(1-34): oral preparation

* rhPTH(1-84) or PTH(1-34) by pump infusion

* PTH by patch or implantable microchip

Nasal spray PTH(1-34)

Long- acting PTH analogues (AZP-3601)

Small molecular PTHR1 agonists: CH5447240 after PC0371 discontinued
Calcilytics (antagonists of CaSR): NPSP795



https://doi.org/10.1002/jbmr.4726

Efficacy and Safety of Parathyroid Hormone Replacement with TransCon PTH

in Hypoparathyroidism: 26-week results from the Phase 3 PaTHway Trial
Aliya A Khan, Mishaela R Rubin, et al. IBMR 2023; 38(1): 14-25

The double-blind, placebo-controlled, 26-week, phase 3 PaTHway trial assessed the efficacy and safety of PTH replacement

therapy for hypoparathyroidism individuals with the investigational drug TransCon PTH (palopegteriparatide)

Participants (n=84) were randomized 3:1 to once-daily TransCon PTH (initially 18ug/d) or placebo, both co-administered

with conventional therapy

The composite primary efficacy endpoint was the proportion of participants at week 26 who achieved normal albumin-
adjusted serum calcium levels (8.3-10.6 mg/dL), independence from conventional therapy (requiring no active vitamin D

and<600 mg/d of calcium), and no increase in study drug over 4 weeks before week 26

At week 26, 79% (48/61) of participants treated with TransCon PTH versus 5% (1/21) with placebo met the composite

primary efficacy endpoint (p< 0.0001)




Efficacy and Safety of Parathyroid Hormone Replacement With TransCon PTH in Hypoparathyroidism: 26-Week Results From the Phase 3 PaTHway Trial

Calcium Dose (mg/day)
Mean (SD)

Mean (+ SD)

Active Vitamin D Dose (ug/day)

Serum Calcium (Albumin Adjusted) (mg/dL)
Mean (+ SD)

4000 1 Adon acPBeotiov
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3000 A

2500 A
2000 F
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1500 A

1000 A

—@—TransCon PTH ——Placebo

* 93% (57/61) of participants treated with

500 4 l l . .
o \L\J = 5 - - TransCon PTH achieved independence from
Weeks
1.8 1 —e—TransCon PTH —=—Placebo :
. Adan avéhoywy Brapivig D conventional therapy

* TransCon PTH maintained normocalcemia while

permitting independence from conventional
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Weeks
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R R therapy and was well-tolerated in individuals
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with hypoparathyroidism

Serum Calcium (Albumin Adjusted) (mmol/L)
Mean (+ SE)
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T
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OEPAMNEYTIKOI 2TOXOI XPONIOY
YNONAPAOYPOEIAIZMOY

YNOMNAPAOGYPEOEIAIZMOZ & KYHZH



OEPANEYTIKOI 2TOXOI XPONIOY YNOMNMAPAGYPEOEIAIZMOY

** AlopOwpévo aoBeotio 8.4 — 9.2 mg/dl pe anovoia cUpPMTWHATWY UTtaoBeoTLotpiog Ko aroduyn EMUTAOKwWV *

Treat with calcium and an active vitamin D analogue, with the goal of raising serum calcium to the target range, i.e.,

the lower half of the normal reference range or just below the normal reference range

At this time, it is not clear how to best balance the doses of calcium relative to those of the active vitamin D analogue *

s Agutepoyeveic Oeparmnevtikol oTo)xOoL

* Anoduyn unepaocBeotiovpiag - Aiatripnon acBeotiov oupwv <300mg/24h (avdpec) ka <250mg/24h
(Yyuvaikeg) N katw amno 4 mg/kg (kat ota 2 dpUAa) — amouyn veppoAidioonc / veppaoBEotwanc

* Anoduyn unepdwodopatuiac (armopuyn éktonng acBeotoroinong)*®
Alatpnon emnedwv wao@opou 3.5-5.5 mg/dl kat ywvouevo Ca x P <55 mg?/dl? *

* Enineda payvnoiov ¢puotodoyika (1.7-2.3 mg/dl)
e Emineda 25(0OH)D: 30 -50 ng/dI* (>20 ng/ml) *
* eGFR > 60 ml/min

H ®APMAKEYTIKH ArQrH nPENEI NA EEATOMIKEYETAI ANAAOTA ME TA ENIMNEAA TOY AZBEZTIOY (AIMA /OYPA)

*ZUOTAOELS ALOYVWOTIKAG KoL OEPATEVTIKAG TPOOEYyLonG Tou Xpoviou YrionapaBupeoediopov https://www.endo.gr/kateythyntiries-odigies
*Journal of Bone and Mineral Research, Vol. 37, No. 12, December 2022, pp 2568-2585



OEPANEYTIKOI 2TOXOI XPONIOY YNOIMNMAPAGOYPEOEIAIZMOY

How are patients with HypoPT managed?

** Y& aoBeveic pe xpdvio unomapadupeoelSLopno tpoTeiveTat n cuppatikn Bepansia
(aoBEotio kot avaloya Brrapivng D) we 1" emihoyn Oeparmeiag ko OxL N aywyn

uTtokataotaong pe PTH (weak recommendation, low-quality evidence)

% Otav n ocupBatikn Beparmeia Sev elval tkavomotnTiki AapBdvetat urtdd n aywyn

unokataotaonc pe PTH

Journal of Bone and Mineral Research, Vol. 37, No. 12, December 2022, pp 2568-2585



. OEPANTIEYTIKOYX AATOPIOMOL XPONIOY YITONMAPAG®YPEOEIAIEMOY

Alparoloyikog EAeyxog (kGBe 3-6 priveg): Ca, aABoupivn (yia 8i6pewon
ca), P, Mg, kpeamivivn (eGFR)
25(0OH)D, ouAhoyr) oUpwy 24wpou yia Ca kai Na,kpearvivivn
(kdBe 6 pveg)

Oeparreia pe aAPakaAoIdGAn Kal avBpakiké i KITPIKG aoBECTIO
v
Eritevén BepatreuTikoU oTOX0U:
-Ca opou: 8,4 - 9,2 mg/dl
-ATTOUCIQ CUPTITWUATWY UTTAoBeoTIapiag

v

v

NAI OXl

BeArioToTroinon 8epameiac:

-ZE€ UTTopayvnoiaipia: xopriynon

SUPTTANPWHATWY payvnaiou yia diathpnon -TpoTrroTroinon SocoAoyiac aAQAKAAIBOANG
puagioioyikou Mg opol (fwe 3 pg nuepnalwg)
-Xopriynon XoAekaAoIPepOANG yia diatrpnon -Tpotmromoinon docoAoyiag acBecTiou
25(CH)D = 20ng/ml (Ew¢ 3gr avBpakikod 1 KITpIkol aoBecTiou nuepnoiwe)
v -2€ UTTopayvnoiaiyia: Xopriynon CURTIANPWHATWY
Aceutepoyeveic BeparreuTikoi oTdx01 - Ne@pikr] AsiToupyia: puyvr]chou i Giarnp;ncn (po:IOAOY'KBOU Mgapas
1. Av aoBeoTioupia (>250 mg/d yuvaikeg, >300 mg/d avdpeg, >4mg/kg/d): PEPIYTIST XMAONpEpOAnS Yic Dirmiprion
Meplopiopog xopnyoupevou aoBeatiou, Treplopliopos Na diarpogrig, rykal Beiadidn 25(0OH)D = 20ng/m
2. Av utrepeuogopaipia (2 6 mg/dL) rfi/kal augnpévo yivépevo Ca X P W
(255 mg?/dL2): Aiairnrikég TTEpIOPIoSE QLICPEPOU, EAGTILON CAPAKAAISOANG LE = .
TauTéxpovn adfnon xopnyoluevou aoBeoTtiou Emirey : BepaTTEUTIK oT Y.
3. Napoucia veppoAiBiaong f vegpaoBEoTwong . EE— < '93«990'“- 84-92 f“gld'
4. Meiwaon veppikig Asitoupyiag (eGFR <60 ml/min) ::g‘;”ﬂzgl‘:::[:;w“mwv
i = |
Arrotuyia BeAtiwong = 2 ek Twv 4 OXl
TIAPAMETPWY HETA
ame eepaneurﬁ[isg\:: peppdong=3 SR PRl 28,0 ga Av aoBeoTioupia (>250 mg/d yuvaikeg, >300
07 n mg/d avdpeg, >4mg/kg/d): -
-ZUPTTTWHaTA € IMeplopiop6e xopnyolpevou aoBeoTiou, Tepioplop6e Na
Xopriynon rh-PTH 1-84 1 eykekpipévwv < UTTAOBECTIAINIOG Siarpopris, fi/kal Beialidn
avaAoywyv PTH via 6 UfVEC Kal ETTAVEKTILNG! x
ue Ca opou: =8,2 mg/dl

ZUOTACEL ALYVWOTLKAG Kol OEPATTEVTIKAG TPOOEYYLonG Tou Xpoviou YronapaBupeoetdiopol  https://www.endo.gr/kateythyntiries-odigies



MAPAKOAOYOH2H XPONIOY YNONAPAOYPEOEIZMOY

Npoodloplopoc Ca (6LopOwpévo pe aABoupivn f Lovicpévo), P, Mg, kpeativivng, eGFR kaBe 6-12
LAVEC — ouxvotepa Otav Ca kot P ekto¢ JepareutikoU oTtoYoU

Métpnon dLopBwpévou aoPfeotiov petd and kaBe aAAayn otnv OPHAKEUTIKN aywyn
25(OH)D kaBe 6-12 pnveg

MNpoodloplopoc AoBeotiovu, Natpiov, Kpeativivng oUpwv 24h kabe 6-12 pnvec

U/S N CT vedpwv (EAeyxoc veppoABiaonc / vedpaoBEotwong)

Erti evbeiéewv OpOaApoAoyikn e€Etaon Le OXLOHOELONR Auxvia

Eni veppoAdiaonc/veppaoBéotwaong mAnpnc EAsyxoc veppoAitiotakou profile (oéaAika, Kitpika oupwv 24h)

Ootikn nukvotnta OMZZ ko avtiBpayto o aodeveic unto Fepaneia ue rhPTH (1-84) n OMZZ kat toxio o€
aoVeveic uno cupuBartikn Yepancia

Erti evbeifewv CT eykepalAov (enaocBeotwoeic Baoikwv yayyAiwv)

ZUOTACELG ALAYVWOTLKNG KL OEPATEVTIKAG TPOOEYYLONG TOu Xpoviou YrionapaBupeoetdiopou https://www.endo.gr/kateythyntiries-odigies



OEPANEIA YNOMNAPAGOYPEOEIAIZMOY 2TH KYHZH & FAAOYXIA

resorption

Bone

Increases
intestinal

25 (OH)D 1,25 (OH) D |y calcium +
phosphate

absorption

!

Increases urine
calcium

J of Bone & Mineral Res, Volume: 37, Issue: 12, Pages: 2568-2585
First published: 28 August 2022, DOI: (10.1002/jbmr.4691)

e 3TN KUnon ko yaAouyia UETAPOPO HEYAANG TTOOOTNTOC UETAAAWV

(Ca, P, Mg) arnto tn untépa npo¢ to EuBpuo Kot To UNTPLKO yaia

Mapatnpeital peiwon N avénon twv avaykwv o acBoatio Kat
aApakaActéoAn

Avéavetat n kaAottpioAn (1, 25 (OH), D), aveéaptnta amno tnv PTH

Auvéavetal n evtepikn aroppownon Ca, aveéaptnta ano tnv
KQAOLTPLOAN

H untpiwkn vnaoBeotiauuia avéavel TiI¢ CUCTIAOELS UNTP OGS, TOV
kivéuvo evéountpiov Savarou, ti¢ anoBoAE¢ kat Tov mpowpo
TOKETO. lMpokaAei beutepontadn unepriapaBdupeoeldLOUO OTO
EuBpuo kau peiwon eMUETAAAWONG TOU VEOYVIKOU OKEAETOU

2tn yadouyia ot avaykec o€ aoBeotio kat aApakaAioidoAn
Uewwvovtal Abyw avénuévng ootikn¢ Kivnrtonoinong acBeotiov
UEow tou oxeti{ouevou ue tnv PTH nenttidiov (PTHrp)

PTHrp napayetat oto mAakouvra kat avéaverat aro tnv 31 -13"
eBéouada kunong kat 3nAacialetal ava 3unvo

* Mntpikn untepaocBeotiatpio npokaAsi tapodikn unaocBeotiatpio

EUBPUOU LETH TOV TOKETO



OEPATEIA YNOMAPAOGYPEOEIAIZMOY 2TH KYHZH & TAANOYXIA

» JUOTAOELC pUOMLONC aoBeoTiov oTnN KUNON

e Entineda aoBeotiov ota katwtepa puoloAoyka emnimeda

e Enimeda pwodopou, payvnoiov, 25 (OH) D, Ca oupwv 24 wPOU EVTOC
GUOCLOAOYLKWV OpLwV

* MapakoAovBOnon LoviopEvou acfeotiou ) oAltkov dtopBwpevou aoPfeotiou
ava 3-4 eBéopadec

* Awakomn Oslaltdikwv dtovpntikwyv / OxtL Oepanceia pe PTH

e JupBatikn Oepaneia (aoBeotio kat avaloya Brrtapivng D)

Khan et al. Journal of Bone and Mineral Research, Vol. 37, No. 12, December 2022, pp 2568-2585

ZUOTACELG ALLYVWOTIKAG Kol OEPAMEVTIKAG MPOOEYYLonG Tou Xpoviou Yriontapabupeoetdiopol https://www.endo.gr/kateythyntiries-odigies
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