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Table 1. Clinical and densitometric characteristics (mean values + SD) in hypoparathyroid and healthy women

Characteristics Hypoparathyroid women (n = 50) Healthy women (n = 40) P-value®
Serum total calcium, mg/dL (nr 8.4-10) 8.5+0.3 9.6+ 0.4 <0.0001
Serum PTH, pg/mL (nr 6.5-36.6) 7242 265 6.6 <0.0001
BMI, kg/m*~ 26342 26.3 =43 NS
Time since menopause, years 16,5+ 8 148 = 9.8 NSs
Time since diagnosis, years 19 + 10.7 — —
Hypocalcemia-associated symptoms, n (%) 20 (40%) — —
Neuromuscular 20 (40%) — —
Neuropsychiatric 2 (4%) — —
11-L4 aBMD, g/m’ 1.028 = 0.160 0.945 = 0.126 0.05
T-score -0.3=1.5 -0.9=1 0.06
Femoral Neck aBMD, g,.lrt'ﬂ1 0.952 = 1.286 0.703 = 0.1 =0.05
T-score -0.7=1.2 -1.4 0.9 <0.02
Toral Hip aBMD, g.ﬂ't‘ﬂ1 0.921 = 0.147 0.842 = 0.104 <(.02
T-score -0.2+1.2 -0.8 = 0.8 <0.05
TBS 1.20 = 0.13 1.16 = 0.17 N5
FRAX® Without Neck BMD (%)
Major fractures 8.2+5.7 6.8 =44 0.06
Hip fractures 2629 2124 0.06
FRAX® with Neck BMD (%)
Major fractures 63«3 6.1+33 NS
Hip fractures 13212 1514 NS




AmnoteAeopata

< VFs: 16% (n=8) otic urtoNe vs 7,5% (n=3) oTLC LAPTUPEC
< OAEC QACUUNMTTWUATIKEC
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< 2 non-VFs (4%) otic urtol® vs 0 oTIC LAPTUPEC

< urtol1@: pe vs xwpic VF kapla dtadpopa o kAwika, Ca, DXA, TBS, FRAX
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MeBoboAoyia

< 7 LEAETEC TTapATAPNONG

< 1470 umtolNO aobeveic

Identification

Screening

Eligibility

Included

Articles identified through database searching
im=495)
PubMed (n=125). Scopus (n=249). Web of Science (121)

S —

l Articles aflter duplicates removed ‘

Articles screened at title
and abstract level
(=182}

in=182)

Articles excluded (in=161)

Irrelevant articles retneved from
PubMed. Scopus and Wieb of

Science databases

Full text articles excluded in=14) .

Fuill text articles
assessed Tor eligibiliny
(n=21)

|

Studies included in the
svstematic review and
meta-analysis
im=T)

L_o* Reviews (n=T)
*  Lack of fracture data (n=3)
*  Lack of control group (n=2)




< Any fracture

Hypoparathyroidism Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M.H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 Nonsurgical hypoparathyroidism
Vadiveloo et al. (2016) (nonsurgical) " 106 153 1301 93% 087[0.46, 1.66)
Kim et al. (2020) 15 210 116 2075 89% 1.30(074, 227 .
Underbjerg et al. (2015) 34 180 70 540 128% 1.56(1.00, 245 .
Subtotal (95% ClI) 496 3916 311% 1.28(0.94,1.73) ""
Total events 60 339
Heterogeneity. Chi*= 214, df=2(P=034),F= 7%
Testfor overall effect Z=158(P=0.11)
11.2 Postsurgical hypoparathyroidism
Vadiveloo et al, (2016) (postsurgical) 10 116 153 1301 103%  0.71(0.36,1.38) .
Underbjerg et al. (2014) 102 688 305 2064 586%  1.00(0.79,1.28) t
Subtotal (95% CI) 804 3365 68.9% 0.96[0.76, 1.20)
Total events 112 458
Heterogeneity Ch*=092, di=1(P=034),F=0%
Testfor overall effect Z=036 (P=072)
Total (95% CI) 1300 7281 100.0% 1.06[0.88,1.27) e
Total events 172 797
Heterogeneity. Chi*= 533, df= 4 (P=0.25), F= 25% 05 07 1 15 3

Test for overall effect Z= 061 (P=054)

Test for subaroup differences: Chi*=220.df=1(P=0.14). F=545%
OR 1.06, 95% CI: 0.88, 1.27, p=0.54

Favours hypoPT Favours control



< vertebral fracture

Test for overall effect Z= 2.63 (P = 0.009)

Test for subqroup differences: Chi*=0.02. df=1 (P=0.88). F=0%
Total: OR 2.22,95% Cl: 1.23, 4.03, p=0.009

Non-Rx: OR 2.31, 95% Cl: 1.32, 4.03, p=0.003

Rx: OR 2.58, 95% CI: 0.69, 9.64, p=0.16

Hypoparathyroidism Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.3.1 Nonsurgical hypoparathyroidism
Underbjerg et al. (2015) 5 180 11 540 16.7% 1.37[0.47,4.01) B B a—
Kim et al. (2020) 9 210 39 2075 233% 234112, 490 —
Chawia et al. (2018) 19 104 3 64 138% 455(1.29,16.04) -
Subtotal (95% CI) 494 2679 53.8% 2.31[1.32,4.03) -
Total events 33 53
Heterogeneity. Tau*= 001, Chi*= 205, df= 2 (P=0.36), F= 3%
Test for overall effect Z= 294 (P=0.003)
1.3.2 Postsurgical hypoparathyroidism
Underbjerg et al. (2014) 13 688 36 2064 256% 1.08 057, 2.06) Sy
Cipriani et al. (2021) 8 50 3 40 121% 2.35(0.58, 9.51) -
Mendonca et al. (2013) 10 16 2 17 85% 1250(2.09, 74 81)
Subtotal (95% Cl) 754 2121 46.2% 2.58 [0.69, 9.64) | R
Total events N 41
Heterogeneity. Tau*= 094, Chf=681,d=2(P=003),F=71%
Testfor overall effect Z=1.41 (P=0.16)
Total (95% Cl) 1248 4800 100.0% 2.22[1.23,4.03) <t
Total events 64 94
Heterogeneity. Tau*= 0.25, Chi*=9.83,df=5 (P = 0.08), F= 49% 0 62 051 1 150 550

Favours hypoPT Favours control



< Hip fracture

% Humerus fracture

Hypoparathyroidism Control

Study or Subgroup Events

Odds Ratio

Total Events Total Weight M.H, Random, 95% CI

0Odds Ratio
M-H, Random, 95% CI|

Hypoparathyroidism Control Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.5.1 Nonsurgical hypoparathyroidism
Kim et al. (2020) 0 210 11 2075 21.7% 0.43(0.03,7.26)
Underbjerg et al. (2015) 9 180 15 2064 385% 7.19(3.10,16.67) S
Subtotal (95% CI) 390 4139 60.2%  2.30(0.11,47.09] | ——mERee—
Total events 9 26
Heterogeneity. Tau*= 3.79,Chi*= 433, df=1 (P=0.04),F=77%
Test for overall effect Z= 0.54 (P = 0.59)
1.5.2 Postsurgical hypoparathyroidism
Underbjerg et al. (2014) 13 688 51 2064 398% 0.76(0.41,1.41) — -
Subtotal (95% CI) 688 2064 39.8% 0.76 [0.41,1.41) <@
Total events 13 51
Heterogeneity. Not applicable
Test for overall effect Z= 0.87 (P=0.38)
Total (95% CI) 1078 6203 100.0% 1.59 [0.24,10.73)
Total events 22 77

Heterogeneity. Tau®= 2.28, Chi*= 19.78, df= 2 (P < 0.0001), F= 90%
Test for overall effect Z= 0.48 (P = 0.63)
Test for subaroup differences: Chi*= 0.50, df= 1 (P=0.48), F= 0%

1.4.1 Nonsurgical hypoparathyroidism

Kim et al. (2020) 7 210 71 2075 336%
Underbjerg et al. (2015) 14 180 14 2064 337%
Subtotal (95% CI) 390 4139 67.3%
Total events N 85

Heterogeneity. Tau®= 3.32, Chi*= 22,28, df= 1 (P < 0.00001), F= 96%
Test for overall effect Z= 0,95 (P=0.34)

1.4.2 Postsurgical hypoparathyroidism

Underbjerg et al. (2014) 4 688 47 2064 327%
Subtotal (95% CI) 688 2064 32.7%
Total events 4 47

Heterogeneity. Not applicable

Test for overall effect Z= 2.64 (P = 0.008)

Total (95% CI) 1078 6203 100.0%
Total events 25 132

Heterogeneity. Tau®= 4.15, Chi*= 46.39, df= 2 (P < 0.00001), = 96%

0.02

0.1 1 11
Favours hypoPT Favours control

OR 1.59, 95% CI: 0.24, 10.73, p=0.63

50

Test for overall effect Z= 032 (P=0.75)
Test for subgroup differences: Chi*= 3.44, df=1 (P = 0.06), F= 70.9%

0.97 (0.44, 2.14)
12.35 (5.79, 26.34)
3.48 [0.26, 45.97)

0.25(0.09,0.70
0.25 [0.09, 0.70]

1.47 [0.14, 15.55]

R S—
[ S
-‘
| o Ee—
0.05 0.2 3 20

Favours hypoPT Favours control

OR 1.47,95% ClI: 0.14, 15.55, p=0.75
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< oNUATOO0TIKOC poAoc Ca KaBoPLOTIKOC yLaL TNV 0lVOOOAOYLKN amavinon

< uTtolNe --» 1 kivbuvoc Aolpwéswv

< Evaluation of iMmune function in Postsurgical and AuToimmune

HYpoparathyroidism
» case-control, cross-sectional study — 1 kévtpo, ItaAia

» 20 aoBevelc (12yuv) pe peteyxelp vmnol® — 20 papTUPEC



MeEBodol

< eKTiNoN petaBoAiopou Ca

< KutTtapopeTpla pong: peripheral blood mononuclear cells (PBMC)

<+ immunofluorescence and PrimeFlow RNA assay: PTHR1 expression analysis
< real-time PCR: ékdppaon yovidiwv

< UETPNON KUTOKLVWV

< eKTipnon ovyvotntac / BoaputnNTaC AOLUWEEWV
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Table 2. Immune cell assessment

Hypoparathy- Controls P!
roidism
No. 20 20
Immune cells

Total monocytes” 181 (125-238) 390 (334-448) < .001°

CD14** CD167, classical 86.4 (84.6-88.2) 87.2 (85.4-89.0) A38
(%)"

CD14" CD167, 11.7 (8.8-14.8) 8.4 (6.9-9.9) 0407
intermediate {%)"

CD14'CD1&"", 1.5 (1.1-2.0) 2.0 (1.4-2.8) A63
nonclassical (%"

T lymphocytes (cells/nl)* 1228 (1010- 1247 (1022-14713) B05

144 8)

CDE'CD4' T 20(11-29) 29 (20-37) A76
lymphocytes (cells/pL)*

CD8" T lymphocytes 435 (279-480) 379 (337-533) A28
{cells/mL)’

CD4* T lymphocytes 632 (522-742) 796 (696-2046) 0407
{cells/mL)’

T, lymphocytes (%)" 1.5 (1.1-1.8) 22 (1.7-2.8) 020°

Maive CD4' T cells (% :I'lJ 1.7 (1.2-2.2) 14.2 (12.7-15.86) .001°

NK (CD3CD3s") 535 (433-638) 372 (267-478) 0307
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2xedlaopoc - nEbodol

< avouytn (open-label), un ouykpttikn, peAetn paong 3 — 1 Kevipo
< 3 UNVEC

%2 €B6-»>PTH 1-34 20pg 1x1 & I, Ca/D

< Ao 3" B4 - titAomoinon wc 1x2

< avaykec og Bt.D/Ca, Ca & P oupwv 24wpovu, Ca, P opou, PTH, 250HD,
1,25(OH),D, DXA, SF-36

<12 un puBulopevol aoBeveic > 18 (5A/7 ') — ohokAnpwoav 10 (2 siyav AE)



AmoteAEopata

< armo 3" B6 - titAomoilnon w¢ 1x2 og oAouc (N emnitevén 1 > 50%

OKEUOOUATWV)
» 2 nrua ‘P Ca opov -» 1x1
< avaykec o Ca/KaAoLTplOAN:
> o€ 100% acBevwv , > 50% Ca/kalottplodn
» Ca: péon 1450 -» 260g/d — 75% StekoPpav MARPWC

> KoAottptoAn: & 1 - 0,12 ug/d — 87% SiekoPav mMARNPWS
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Phosphate
Range Value 2.5-4.9 P=0.36
p=0.509 P=0.339 P=0,866 P=0.476 2
o T P=0,723 P=0.228 ]
aB1 48 486
—F | N P —
e 3p0 4+
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130,00
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24H -Urine Calcium

Range Value 100-300 P=0.60
P=0,751 1
p-ﬂ?_ﬁi! i ? .
[ P=0.952
304,09
278,83 289,70 290,16 29066
T3 Ts 17 T9 T10
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JUUTIEpACUATAO

< PTH 1-34 20ug 1x1 dev enoapkKei

% PTH 1-34 20pg 1x2 -» J avaykwv Ca/kaAottploAn, I Ca opol & P QoL

> KAToleC Stakupavoelc stuumedwy Ca - P

< OxL 6edopeva aodalelac yla pakpoxpovia xpnon 1x2



AmoteAEopata
< povokuttapa, pubuilotika kot oAtka CDA*T & cuoxetion toug e Ca, &
PTH
< P NK & apvntikry couoxetion touc pe Ca, PTH, 250HD
< J TNF opou
< ekppaon yovidbiwv TNF & GM-CSF

< ekppaon PTHR1 o€ OAEC TIC KUTTOAPLKEC OELPEC TOU AVOOOTIOLNTLKOU

» o€ urtol10: ékbpaon PTHR1 o Alyotepa KUTTAPA & TILO EVIOVN
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in Adult Hypoparathyroidism
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TransCon PTH: long- acting prodrug of PTH(1-34)

1 éveon nuepnoiwc ya Beparmeio umolo

TransCon TransCon
caImer linker Active PTH

o\ va7a | Receptor

= | : ~ Renal
-‘% W, T ‘TE"“ _“"-"'”,-5“ clearance

Parent Linker cleavage
drug dependent
upon pH and
temperature




» PaTH Forward: peAetn @®aong 2, mMoAUKeVTPLKN, TTOAVEBVLIKN

v SumtAn TudAn, Ttuxatomolnuevn 4 fo6 > open label emexktaon 22 eB6

- avodpec/yuvaikec > 18 etwv, BMI 17-40 pe umolo

- otaBepn 66on D/Ca



59 subjects with chronic hypoparathyroidism randomized 1:1:1:1 to TransCon PTH (3 different doses) or placebo

Randomized, double-blinded,

fixed dose period

Open-label extension period, individualized doses

TransCon PTH 15 pg/day,
co-administered with active
vitamin D and calcium

TransCon PTH 18 pg/day,
co-administered with active
vitamin D and calcium

Week 4

TransCon PTH doses titrated to achieve normal serum
calcium and absence of symptoms, co-administered with
active vitamin D and calcium as needed

! f

Week 26 Week 214



A¢loAoyoUpevec MNapapetpot

Savaykec o Bit.D/Ca, Ca ovpwv 24wpou, Ca, P opou

\/

** QO I_:

> 36-Item Short Form Health Survey (SF-36, version 2)

> Hypoparathyroid Patient Experience Scale (HPES)



End Points at Week 26 TransCon PTH{N=59)

Independence from 5oC (no active vitamin 91%
[ and Ca =500 mg/day)

Independence from all supplements 16%
(no active vitamin D or Ca}j

200 NEB li
aseline
800 B Waeak 26

700

24-hour 600
Urine

Calcium 500
mg/24hr 400

(Mean) 300
200

100
0

Mormal {men)
Mormal {women)

Total TransCon PTH (N = 44)



(b)

60 -

Morm %5
(general 90 -
population)** 45
40 4

354

30+

25

B TransCon PTH
M=5TF

Baseline Week 26

Baseline Week 26

SF- 36 Physical SF-36 Mental
Component Component
Summary Summary Mean P1NP
=+ TransCon PTH {n = 44)
== Placebo (n = 15)
110 - All TransGon PTH (N = 58)
OLE starts
Procollagen 90 - | B
1N-Terminal 70 | i
Propeptide ] I T
ng/mL ] 1
wsg) 0 : E :
30 4 i Pastmeanopausal
! normal range
1ﬂ l L] L] L L L] L]
0 4 8 12 16 20 24 28
Weeks

1,000 -
Type | 800
Collagen 600 -
C-Telopeptide
ng/L 400 -
(£ SE)

200
0

Mean CTx

== TransCon FTH {n = 44)
= Placaba (n = 15)
Al TransCan PTH (N = 58)

T
|

4 8 12 16 20 24
Weeks



HPES-Symptom HPES-Impact
Total Total
50 50

Social Life and

@:nnn

Relationship Daily Life
Cognitive Physical Psychological Physical
Well-Being Functioning

Baseline | Week 26
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Safety and Efficacy of Oral Human Parathyroid Hormone
(1-34) in Hypoparathyroidism: An Open-Label Study
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< Avolytr), TTOAUKEVTPLKN TIAOTIKN LEAETN
< 0,75 mg human hPTH(1-34) acetate, 16 €36
« >30’ po n/kat 60" petd yevpa N dAAAO GAPLLAKO
- gvapén: 1 x 4 — tithonoinon wc 12 dwokia/nu (9mg / nu)

« Exboya: salcaprozate sodium & soybean trypsin inhibitor >

avaotoAn npwteoAvonc PTH + dteukoAuvon amoppodpnong



Table 1. Recommended Changes to Calcium (Ca) Supplements
and Alfacalcidol or hPTH(1-34) Dosages in Accordance With
Patients’ Albumin-Adjusted Serum Ca (ACa)”

ACa
(mg/dL)

Recommended action

<8

8-8.6

8.6-9.2

9.2-9.8

9.8-104

>10.4

Increase hPTH(1-34) dose by 2 tablets daily.
Increase Ca supplements/alfacalcidol
appropriately.
Increase hPTH(1-34) dose by 1 tablet daily. Maintain
Ca supplements and alfacalcidol doses.
Decrease Ca supplements by 500 mg daily.
Decrease Ca supplements by 500 mg daily or—if
not receiving calcium—decrease alfacalcidol
appropriately.
Decrease Ca supplements by 500-1000 mg daily
or—if not receiving calcium—decrease
alfacalcidol supplementation appropriately.
If not on Ca or alfacalcidol, reduce hPTH(1-34) by a
single tablet.
Decrease as for 9.6-10.4 mg/dL and may require
stopping hPTH(1-34) therapy transiently until
values return to normal.




+ 19 aobBeveic (oAokAnpwaoav 15)

. avopec/yuvaikec (3/16) > 18 etwv (. 44,6), BMI 25,5 pe vmnol®

« Endpoints: petaBolec og avaykec Ca/aAdakaAoldoAnc,
SlopBwpevo Ca, P, Ca oupwv 24h, QoL



Table 4. Summary of Daily Supplemental Calcium Dose (+SD)
During Each Week Over the Course of the 16-Week Treatment

Period (n = 15)
Table 3. Average Daily Dose of hPTH(1-34) Acetate During Each Mean (g) 5D (g) Median (g)
Week Over the Course of the 16-Week Treatment Period (n = 15) Week 1 3.7 24 36
Mean (mg) D Range (mg) Week 2 3.6 2.4 3.3
Week 3 3.4 2.4 3.0
Week 1 3.0 0.0 (3.0-3.0) Week 4 3.0 2.1 3.0
Week 2 49 1.4 (3.0-6.0) Week 5 3.0 2.1 2.4
Week 3 7.2 2.5 (3.0-9.0) Weet 6 2.9 2.1 2.4
Week 7 2.8 2.1 2.4
mzzt: ;j i Eﬁ EE; Week 8 27 L 42% 22 24
Week 7 8.2 17 (3.0-9.0) xﬁt ?n gg g: i‘
Week 9 8.7 0.6 (7.5-9.0) wzk 11 ” o >
Week 11 9.0 0.0 (9.0-2.0) Week 12 24 21 24
Week 13 9.0 0.0 (9.0-90)  \Week 13 >4 .y 24
Week 16 9.0 0.0 (9.0-90)  Week 14 24 5 1 54
Week 15 2.4 2.1 24
Week 16 2.3 2.1 2.2

e ¢ ahdakaAoboAnc 4,3% (1,1 vs 1,0 ug/nu)
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taxeia |, P opov 23% (p=0,003)

J Ca oupwv 26% (190 vs 141 mg, p=0.07)

T QoL (VAS): 80 vs 85 (p=0,03)

KaAn avoxn — vautia, KowLoko aAyoc,
SLAPPOLEC, KPAUTIEC



Limitations

* ULKPOC aplOuoc acBevwv
* LKPN SLOPKELOL LEAETNC

e amnouvoila opadac eAEyyou
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Alfacalcidol vs Calcitriol in the Management
of Patient With Hypoparathyroidism:
A Randomized Controlled Trial

Soma Saha,’ Vishnubhatla Sreenivas,’ and Ravinder Goswami’



2xedlaopoc - nEbodol

< avoulytn (open-label), tuxatomoinuevn, eheyxouevn peletn (RCT) — 1 kevipo
< aoBeveic pe 1olomadn vumolO aplota puBuLopevol pe aAdakaAcltdOAn:

> oAAayn og KaAowtploAn (1/2 66onc) (n=25)

» ouveyon aAdakaAoltdoAnc (n=20)
<+ Evapén & 6 pnvec:

> Ca & P oupwv 24wpou, Ca, P opou, 250HD, 1,25(0OH),D, FGF23



AmoteAEopata

< Zuykplowpa emnineda Ca & P opouv, Ca & P oupwv 24h, 1,25(0H),D, FGF23
HeTaéL Twv opadwv
< K.¢. enineda Ca opov & 1,25(0H),D

<+ Yneppwodopatuia, untepacBeotiovpia & T FGF32 & otic 2 opadec xwpic

Sladpopd HETAEL TOUC



Euxaplotw yLa
TNV POOOYXN O0LC




