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Hypoparathyreosis

zsmirigyek alulmiikodése a parathormon hianya
net a hypocalcaemias tetania.

Genetic defect

Disorders of parathyroid gland formation

DiGeorge sequence/Catch-22 22ql1; TBX1

Hypoparathyroidism, sensorineural deafness, and renal dysplasia syndrome 10p; GATA3

Hypoparathyroidism-retardation-dysmorphism and Kenny - 1q42-43; TBCE

Autosomal isolated hypoparathyroidism 6p23-24; GCM2

X-linked hypoparathyroidism Xq27
Parathyroid gland destruction

Surgery

Radiation therapy and infiltration
i ophy (APECED) 240300 21q22.3; AIRE

146200 3q133-21; CASR
11p15 PTH

Mitochondrial tRNA

103580, 603233, 174800

Transient pseudohypoparathyroidism of the newborn
Hypomagnesemia
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Hypocalcaemias tetania, gorcsrohamok jelentkezése ép tudat mellett,
gyakran paraesthesiaval egyitt, 6zfejtartas, hangrésgorcs
Chvostek-jel: a ful alatt-elétt reflexkalapaccsal a n. facialisra utve latens
tetaniaban a szajszoglet, orrszarnyak és a musculus orbicularis oculi
osszehuzoédasa valthato ki

Trousseau-jel: latens tetaniaban vérnyomasmeéroével 3 percre
felfuggesztjuk az aramlastaz a. brachialisban o6zfejtartas valthato ki
EKG: QT-szakasz megnyulasa

asok
haj- és koromnovekedési zavarok « |

cataracta @

torzsduc-elmeszesedés, osteosclerosis

ingerlékenység, depressziv hangulat & pamr U



Hypoparathyreosis ¢

D-vitamin és kalcium hiany (inkabb.csak tendencia formajaban)
Felszivdodasi zavarok, hypoproteinaemiak

Uraemia

EDTA-, citrat- és oxalat mérgezés

Akut pancreatitis

Hypercalcitoninaemia (a medullaris pajzsmirigy tumorok egy

részében)



Diagnosztikus algoritmus

HYPOCALCAEMIA

Magas [¢ PTH meghatarozas
l ¢
alkati anomaliak alkalikus foszfataz t

csontfajdalom

és csontvaz . p
izomgyengeség

eltérések

lathatok nincsnek

> Magas
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Pseudohypoparthyreosis -1I.
Biologiailag inaktiv PTH

seudohypoparathyreosis




Differencialdiagnosztika

| Hypocalcemia |
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Hypoparathyroidism: ms s
V Fdical histary, family history, past surgieal histery for priot et o hosny
‘l id, thyroid or neck surgery Intske, kna
m (meck scar, candidiasis, signs of tetany, cataracts, short e e
ﬂawm mental retardation) l

Evaluale far

mwmmm features of autoimmune disorders
(Addison's disease, autoimmune thyrold disease), deafness, renal anomalies,

thalassemia ar iron overioad
*Further lab testing, genetic screening and testing of family membersas

Whﬁhﬁmm mutation; PTH mutation; AIRE, GEMB, or GATAS
-Amnmﬂ:mmﬁaln hydroxylase mmmwﬂﬂ




o Tetaniaban 10-20 ml.(2- 4 amp) iv. Ca-glukonat lassan beadva
(90-180 mg elemi kalcium), sulyos esetben lassu infusioban
2x5 amp. (2x 225 mg) (12 amp 6 gr Ca-gluconat -540mg- 500 ml|
soOban ).

Mindig magnezium adas is kell. (1 amp MgSo4) 100 mg Mg

o Tartés th: valamilyen D-vitamin szarmazék aktiv és simaD
vitaminds
+ Ca per os 0,5<1,5 g/nap

o Celtartomany: a se Ca-t a normal tartomany alsé6 szintjén kell
tartani



Hypocalcaemia kezelése

Symptomatic hypocalcaemia or calcium <1.9 mmol/l with un

to weeks if indicated

For control over
minutes to hours

Intravenous calcium gluconate
10 ml of 10% solution over 10 minute

1

If persistent or recurrent
infusion of calcium n

n D treatment |

y

one deficient Parathyroid hormone intact

v v

Vitamin D analogue Cholecalciferol or ergocalciferol
(calcitriol or alfacalcidol)

Typical dose 50 000 |U each
Start dose 0.5-1 mg/day week orally for 8 weeks

Can be increased every 4-7 days




Hypocalcaemia kezelés

able 2 Vitamin D metabolites in the management 'of chronic hypoparathyroidism®.

Time to onset of action (days)

alcitriol (1,25(0OH)>D3) r twice daily 1-2

Alfacalcidiol® (1a(OH)D . i 1-2
i 4-7
10-14




Napi kalcium dézisok

Number of patients

0 0+ 600 B00-1g +1g-29 +2g-3g +3g4g +4g  5g-10g 10g40g 40g-60g +60g

Total daily dose of calcium (Grams/day)

19;90(6): 775-780.




Mellékhatasok a napi kalcium bevitel
fuggvényében

Kidney stones

Low calcium needing admission

igh calcium needing admission : .
= Whilst off calcium (n=221)

= Whilst taking calcium) (n = 292)

20 30 40 50 60
%




Hypercalcaemia és hypercalciuria

Incidence of Hypercalcemia

110

7 subjects 7 events 1 subject 1 event
15 subjects 23 events 11 subjects 17 events

Incidence of hypercalciuria

8.5 1?
10 000 IU/day
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34 subjects 72 events 19 subjects 35 events
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g8 8E
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Krénikus hypoparathyreosis

Medication Typical dose

Calcium carbonate
Calcium citrate
Vitamin D preparation

ErgoC ol (D») or cholecalcifero

Calcitriol [1,25(OH)7D3]
Alfacalcidol (1-alph

—4.0 pg/day (not available in U.S.)

12.5-100 mg/day

25-100 mg/day longer duration

1.25-5 mg/day

Indapa

Amiloride 5 mg daily (alone or combined with hydrochlorothiazide)




REPLACE vizsgalat:
PTH1-84 Effective in Hypoparathyroidism

o L2

>50° S~ rmalized
_50 /o _50 /o aintained
reduction from baseline oral + reduction from

calcium active vitamin s

/

albumin-corrected total
serum calcium level (7.5-
10.6 mg/dL)

achieved by 69% of
NATPARA patients, vs
7.5% for placebo?

by 87% of achieved by 87% of
tients, vs NATPARA patients, vs
placebo? 87% for placebo?

A
% f

, randomized, multinational, double-blind, placebo-controlled
al evaluated the efficacy and safety of NATPARA in 124 adu
oparathyroidism after an optimization period of up to 16 wee

4, December 2013, Pages 275-283



https://www.sciencedirect.com/science/journal/22138587/1/4
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Primary End Point

Reduction of oral calcium to <500 mg/d

+

Reduction of calcitriol dose to <0.25 pg/d

+

Albumin-corrected total serum calcium level
between 1.875 mmol/L and ULN

Secondary End Point
>50% reduction in daliy oral calcium dose
e
>50% reduction in daliy calcitriol dose
+
Albumin-corrected total serum calcium level
between 1.875 mmol/L and ULN

Clinical Therapeutics/Volume 39, Number 10, 2017
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Months of PTH treatment

J Clin Endocrinol Metab. 2013



Long-Term Complications in Patients
With Hypoparathyroidism

able 1. aracteristics or Study Subjects

Patients, n 431
Women, n (%) 351 (81.4)
Age at time of diagnosis (years), median (min-max) 41 (0-87)
Duration of disease (years)

Postsurgical patients 11 (5-22)

Nonsurgical HypoPT 47 (46-61)
Alive at time of follow-up, n (%) 371 (86.1)
Duration of disease (years), median (min-max)? 12.7 (0.5-87.1)
BMI (kg/m?), median (min-max) (n = 80) 27.0 (14.7-46.9
Diabetes mellitus type 1 or 2, n (%) 36 (8.4)
Hypertension, n (%) 15 (3.5)
Etiology

onsurgical, n (%) 51 (11.8) ’)
Ros! gical, n (%) 380 (88.2)

Toxic goiter 72U,

Atoxic goiter ' (24.2)

Goiter without specification 18.7)
Primary hyperparathyroidism 8.9)

Thyroid cancer 8 (20.6)
Other causes 10 (2.6)
Unknown indicati 18 (4.7)
Medication
Calcium supple
411 (95.3)

1000 (800-1500)

407 (94.4)
1 (0.5-2.0)
aracteristics of study subjects Reference range n (%) Time weighted average®
Plasma io calcium (mmol/L) 1.18-1.32 431 (100) 1.17 (1.14-1.21)
Plasma phesphate (mmol/L) 0.71-1.53 353 (82) 1.21 (1.11-1.32)
Calcium Phosphate product (mmol?/L?) <4.4 304 (71) 2.80 (2.51-3.03)

Values are n (%), median with interquartile (25%-75% percentile) range (IQR).
*From first available biochemical measurement after index date to end of follow-up.

Journal of Bone and Mineral Research, Vol. 33, No. 5, May 2018, pp 822-831




Long-Term Complications — mortalitas
elorejelzoi

Number of hypercalcemic episodes

41% /13% (4-18)

0.53 (0.29-0.96) 0.58 (0.23-1.49)°

199 39
165 17
ﬂ 0.33 (0.17-0.64) <0.01 0.37 (0.13-1.04)° 0.06
1 43
173 13
lonized calciumy,, (mmol/L) 0.76 (0.44-1.31) 0.32 0.96 (0.38-2.44)° 093
<1.17 166 31
>1.17 205 29 —

Phosphatey,, (mmol/L) 2.40 (1.25-4.61)  <0.01  4.97 (1.77-95)
<1.21
>1.21

Calcium phosphate product,, (mmol?/L?)

<2.80

2.97 (1.49-5.89) <0.01 4.36 (1.56-12.20)° <0.01

>2.80

Duration of disease (years) 2.67 (1.48-4.81) <0.01 3.31 (1.16-9.39)"
<127 198
>12.7 173

Values above median compared with values below median. Bold values are significant.
OR = odds ratio; Cl = confidence interval; tw =time-weighted average concentration.




Hosszutavu komplikacidk
hypoparathyreosisban

Table 3. Risk of Studied Complications According to Tertiles of Time-Weighted Averages of Plasma
Phosphate, and the Calcium-Phosphate Product, and the Number of Episodes of Hypercalcemia

Calcium,

Mortality Any cardiovascul se  Any infection

lonized calcium,,, (mmol/L)?
<1.15 ‘ 0.70 (0.22-2.28)
1.16-1.19 Reference
>1.20 0.99 (0.29-3.41

Phosphate, (mmol/L)®

98 (0.51-1.90)  0.71 (0.37-1.36)
Reference Reference
1.32 (0.70-2.48)  0.95 (0.50-1.79)

<1.14 Reference Reference

1.15-1.27 1.42 (0.52-3.85) 1.37 (0.72-2.62)  1.53 (0.77-3.04)

>1.28 1.35 (0.50-3.68) 1.24 (0.65-2.40) 2.18 (1.12-4.26)
Calcium phosphate product,,, (mm

<2.61 Reference Reference Reference

2.62-2.92 .94) 0.50 (0.17-1.44) 1.02 (0.49-2.11) 0.76 (0.37-1.55)

>293 1.75-28.88) 0.65 (0.24-1.78) 2.07 (1.04-4.14) 1.28 (0.64-2.55)
Hypercalcemic episo

0 Reference Reference Reference Reference

1t 3.39 (1.05-10.91) 1.19 (0.47-3.06) 3.05 (1.56-5.97) 1.65 (0.85-3.18)

>4 2.09 (0.48-9.11) 9.69 (2.63-35.79) 3.31 (1.55-7.08) 2.74 (1.19-5.14)
Duration

<7.2 Reference Reference Reference Reference

7.3-20.1
>20.2

1.29 (0.33-5.09) 0.52 (0.16-1.76) 152 (0.77-3.02)  2.36 (1.17-4.77)
— 4.72 (1.09-20.43) 3.67 (1.11-12.05) 3.32 (1.58-6.96) 1.89 (0.88-4.05)

Values are adjusted ORs with 95% Cls. Bold values indicate significant findings (p < 0.05).
OR = odds ratio; Cl = confidence interval; tw =time-weighted average concentration.,




Monitorozas

Re-evaluation

. every 3—6 months
S-Ca, S-Ph, S-Mg and eGFR

(once a year: 24 h U-Ca, S-250HD)

A 4
Primary targets reac
- Serum Ca,g;: 2.10-2.30
- No symptomsof hypocalcaemi

Re-evaluation
after 1-2 weeks

A

:

Optimize treatment

- Adjust dose of calcium and/or activated vitamin D
- If hypomagnesaemia: add magnesium supplements
- If 250HD <50 nmol/l: add vitamin D supplements

- If hypomagnesaemia: add magnesium supplements
- If 250HD <50 nmol/l: Add vitamin D supplements

t of chronic HypoPT




. A hypoparathyreosis szovodményeinek rizikéjat kalciumsfoszfat
homeostasis szignifikansan befolyasolja

. A kezelés soran a plasma kalcium szintjét anormalis" tartomany alsé
felében kell tartani , de keriljuk a hypocalcaemiat .

. A foszfat szintet is a referencia tartomany alsé felében érdemes
tartani.

A nagydézisu aktiv D vitamin kezelés elényos , de keruljuk a
kalcium vagy«foszfat szint emelkedését.
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