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Parathyroid Diseases

2° Hyperparathyroidism = 1° Hyperparathyroidism

(Vit D deficiency, decreased (Hyperplasia, adenoma
calcium intake or chronic or carcinoma)
renal failure)
Vit D Resistant rickets

PTH- Independent

1 Hypoparathyrondlsm Hypercalcemia
(Surgical resection, ST :
Z (Excessive dietary intake
autoimmune)

of either calcium or vit D
or both or malignancy)
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HVYPERPARATHYROIDISM




Mpwrtonadnc Yneprapabupeoetdblopnoc- Emdbnuioloyia
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HAwlakn Kotavoun

Age Distribution of 15,000 FPatients with
Frirnary Hyperparathyraidism Undergoing _
Surgery at the Morman Parathyroid Center Average age 15 53

Young Adults

0.1-0.3% oTov YeVIKO TTANOUCHO
1/500 yuvaikeg
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Patient Age When Diagnosed with Hyperparathyroidism



NMpwtonmadnc
YrieprnapaOupeoeLOLOMNOC

* H o ouyvn attia utepacBeotiapiog

e 85% adevwpua, 15% moAAamAd
adEVWHLATA=UTIEPTIAQOLA, OTIOLVLOTEPQL
KapKivwpa
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Primary HyperParathyroidism

« hyperplasia — 15-20%
« carcinoma — <1 %

- F:M = 4:1; 50-75 yrs.
« renal calculi / weakness/fatigue / osteoporosis / bone resorption
[osteitis fibrosa cystica]

« mental status change, seizures




Mn KAGLKOG MpwTomadng
YriepniapaBupeoetdopnog-NEot kKAwvikol




2uvnOec MNpodiA acOsvwyv pe
Mpwtonadn
YriepnapaBupeoeldiopo...N€ot
KAwvikoi pavotumol

AOCUUTTTWUOTIKOC NopHoaoBEOTIOUMLKOG
Npwtonadnc Npwtonadnc
YnepnopaBupeoeldLONOC YnepnopoOupeoeldLONAG
* Auénueva emnineda Ca  Quololoywka entimeda Ca
* Auénuevn PTH * Auénuevn PTH

o Xwplic epdaveic KAVIKEC ¢ Xwplic epdaveic KAVIKEG
eKONAWOELC ekONAWOELC



NMpwtonmaOnc¢
YrieprniapoOupeoetdLGUOG

Familial syndrome  Clinical manifestations Gene (protein)

MEN 1 PHPT (95%), anterior pituitary adenomas (30%), pancreatic MEN1 (menin)
neuroendocrine tumours (40%); other features can include adrenal
adenomas, carcinoid, lipomas, angiofibromas and collagenomas

MEN 2A Medullary thyroid cancer (90%), pheochromocytoma (50%), PHPT (20%)  RET (proto-oncogene c-Ret)

MEN 4 PHPT (~80%), anterior pituitary tumours (~40%), pancreatic CDKN1B (p27)
neuroendocrine tumours; other features can include carcinoid,
adrenocorticoid tumours, thyroid tumours, reproductive organ
tumours and renal angiomyolipomas

FIHP Isolated PHPT * MEN1 (menin)
* CASR (CASR)
* GCM2 (GCM motif protein 2,
also known as hGCMb)
Hyperparathyroid- PHPT (80%), often parathyroid carcinoma (>15%), jaw tumours (>30%); CDC73 (also known as HRPTZ;
jaw tumour syndrome  other features can include renal abnormalities, uterine tumours, parafibromin)

pancreatic adenocarcinoma, testicular mixed germ cells and Hiirthle
cell thyroid adenomas

Marcella D. Walker NATURE REVIEWS ENDOCRINOLOGY 2017

Inheritance

Autosomal
dominant

Autosomal
dominant

Autosomal
dominant

Autosomal
dominant

Autosomal
dominant



KAwvikn Ewkova-
Baputnta YrnepaoBeotiapiog

Total serum calcium level, mg/dL (mmol/L)
8 (2] 10 (2.5) 12 (3) 14 {3.5) 16 (4)

Hypercalcemic
Crisis

Moderate
hypercalcemia

hAild
hypercalcemia

Marmocalcemia

4 {1} 5.6 (1.4) 8 (2) 10 {2.5) 12 (3)
lonized serum calcium level, mg/dL (rmmal/fL)
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KAwvikn onpeloAoyia
untepaoBeEoTLOLMLOG

e Acuumtwpatikn (tuyaia aveupeaon)
* JUMTTWHUOTIKA

VEUPOWYUXLATPLKEC dtatapayec (SlatapayxEg Umvou, evuepeblototnta,
KatdOAwpn, cuyxutika patvopeva, vrtvnAia, AnBapyo, kwua),

VOOTPEVTEPLKEC (avopetia, epetol, Suokolhotnta, ofeia
naykpeatitida),

VEQPPLKEC (moAuoupia kot moAuduia kuplwe Aoyw untepacBeotiouplag,
vedbpaoBEotwaon, EKMTwon Tt VEPPLKAC Asttoupylac)

KQPOLOKEC (Bpaﬁump&a ouikpuvon QT, ermpnkuvon PR, evpea T,
KOATILKA 1 KOWALOKN appuBuia)

OKEAETIKEC (00TIKA AAYN, apBOpalyiec)

ELOIKA N XOAPAKTNPLOTIKA CUUTTTWUOTO TNE QUTIOG ) KATAOTACEWC
TToU POKaAEi tnv unepaocBeotiatiuia.



Painful
Painful bone condition (Classically osteitis fibrosa cystica)

Bones
Renal Kidney Stones (Can ultimately lead to Renal
Stones failure)

Abdominal Gl symptoms: Nausea, Vomiting,
Groans Constipation, Indigestion

Psychiatric ' Effects on nervous system: lethargy, fatigue,
Moans memory loss, psychosis, depression

QUICKMIE eSO
Cardiovascular
manifestations
arterial hypertension, electrocardiogram abnormalities
like QT interval shortening, left ventricular
hypertrophy, and diastolic dysfunction or increased
mean carotid intima-media thickness



Epyaoctnplakn ditepevvnon

Au¢nuévn PTH, YtrepaoBeoTiapia-YTo@uwo@aTtaigia-
YtrepaoBeoTioupia

ATTOKAEIONOG YEUDOUTTEPACRECTIAIMIOG
AOGYw auc¢nong Aeukwuartivng (AluoouuTTUKVWwOon
loxaiun epideon)

2TTAVIEC TTEPITITWOEIC NUEAWMPATOC (TTapaTTPWTIEIVN) :—(l)o\('gg 5\2108(:-615-2;0&1;)/\;! MoV

EvAAikeg: 4.28 - 5.08 mg/dL

corrected Ca [mg/dl]
= (4.0 — albumin [g/dl])+ Ca [mg/dl]



Epyaotnplakn ditepeuvnon
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ALOYVWOTLKN TIPOOEYYLON

Recommended Optional

o Serum PTH, calcium, phosphate, alkaline phosphatase activity, + HRpOCT
renal function tests, 25-hydroxyvitamin D

o 24-hour urine for calcium and creatinine o TBS by DXA

o 3-site DXA (lumbar spine, hip, distal 1/3 radius|
o Vertebral spine assessment (radiography, CT or VEA by DXA)
o Stone risk profile (if urinary calcium >400 mg/day)

+ Abdominal imaging by radiography, ultrasonography, or CT scan

+ Bone turnover markers
o DNA testing if genetic basis
for PHPT is suspected

T | L | mE o | - { . . ™mirs ™ 1

Barbara C. SilvaBest Practice & Research Clinical
Endocrinology & Metabolism 2018 (32): 593-607
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MpwtomaONG
YnepriapaOupeosidbiopoc-Nedppoti

Incidence of Kidney Stones vs Years of Calcium > 10.0 mg/dl
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Figure 8 - Hyperparathyroidism: nephrocalcinosis. Calcification foci
C-:Fw'gth z _1 disseminated on renal tubules. HE 120 X

[MaAaioTepeg peAETEG 30 - 57%
NeoTepeg HEAETEG 8 to 20%

Years of Hypercalcemia (»10.0mg/a)

0
Starup—Li&dg Europe%?'}o{?rnal of Endocrinology 166 1093-1100
10.1%
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Ektipnon acBevwv pe
unteprtapaBupeoetdbLlopno

Recommended
Biochemistry panel (calcium, phosphate, alkaline
phosphatase activity, BUN, creatinine), 25(0OH)D
PTH by second- or third-generation immunoassay
BMD by DXA
Lumbar spine, hip, and distal 1/3 radius
Vertebral spine assessment
X-ray or VFA by DXA
24-h urine for:
Calcium, creatinine, creatinine clearance
Stone risk profile
Abdominal imaging by x-ray, ultrasound, or CT scan
Optional
HRpQCT
TBS by DXA
Bone turnover markers (bone-specific alkaline phosphatase
activity, osteocalcin, P1NP [select one]; serum CTX,
urinary NTX [select one])
Fractional excretion of calcium on timed urine sample
DNA testing if genetic basis for PHPT is suspected

John P. Bilezikian J Clin Endocrinol Metab 99:3561-3569, 2014



YnepaoBeotiatpuia-AAyoplOpoc

EvALUATION OF PATIENTS WITH HYPERCALCEMIA

Hypercalcemia

Key historical considerations
= Confirm TCa2+
= Clues from history and physical findings

| I

Acute (or unknown) duration Chronic duration (months)
| I
PTH high PTH fow PTH fow l PTH high
¥ Y ¥
- - Screen
1" Hyperpara- Consider negative Other causes Hyperpara-
thyroidism malignancy — Granulomatous thyroidism:
Consider MEM PTHrP assay disease 1,2,3
syndromes Clinical evaluation FHH Consider MEMN
Milk-alkali syndrome syndromes

Medications
(lithium, thiazides)
Immobilization
Vit D or Wit &
intoxication
Adrenal insufficiency
Hyperthyroidism

Source: Fauci A5, Kasper DL, Braunwald E, Hauser 5L, Longo DL, Jarmeson JL, Loscalzo J:
Harrizorn's Principlers of Intarns! Madicins, 17tk Edition: http i ffwww, accessmeadicine. corn

Copywright @& The MocGraw-Hill Companies,. Inc All rights reserved.



Oepancia YEpAGPECTLOLULOC

E¢aptatot amo tn Baputnta

e Entineda aoBeotiov MAACUOTOC

* PuBuoC eykataotoong

e KAWLKEC eKONAWOELC



Oepancia YEpAGPECTLOLULOC

e Apeon, emBetikn Bepamneia
* JUUMTWMATLKN vTtepaocBeotiatpia, Ca >14 mg/dl,
Taxela avénon Ca
* Mn enelyovoa Beparela
e XpovLa, LETPLO UTIEPACPESTLALUIOL
* Ca<14 mg/dl
e Kapta Beparmela
e XpOVLO, OLOUUTITTWHOTLKN UTtEpaoBeoTiopLio
* Ca<12 mg/dl



Oepancia YEpAGPECTLOLULOC
Tautoxpovn xoprnynon

* Quololoylkou opou
* 200 - 300 ml/h pexpig amokatdotaong tng
UTTOYKOLLULLOLG
* Atatipnon dtoupnoncg 100 — 150 mi/h
* AldwoPoVIKWV
* Napdpovartn: 60 — 80 mg/amnat EQ
— Eyxuon o€ 2 wpeg
e Zohebpovatn: 4 mg/anaé EQ i 8 mg/amnag (oe

KakonOeLec)

‘Eyxuon o€ 15 Aemtd, evapén dpdong oe 48-72 wpeg, Slapkela 2-3 eBdopadeg, opalonoinon Ca o€ 4-7 NUEPEC,
MPOZOXH otig averBupnteg evépyeleg (oeia dAeypovry, ONA, XNA, NAeKPTOAUTIKEG SLaTapaxEg,
00TEOVEKPWON, wtoTtoflkotnTa, OpouPwrtikn Bpoppomnevikn mopdupa, cuVEpopo AUcng dykou)



Xelpoupyeio?? ZuvtnpnTikn
OLVTLUETWTTLION??

r - *
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Oepanceia npwtonadouc uneprapadupeoeldiopou

Napabupeoerdbektopn

e HAwio <50eTWwV

* AoBeotio opou>1mg/dl navw arno avwtepa
dUCLOAOYLKO OpLaL

* NedppoAlBioon
* Ooteonopwaon

* Nedplkn avemapkela (kabapon KpeATVIVNC
<60mL/min)
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AoB€otio, Brtapivn D??,
AVTLOOTEOIOPWTLKN Oywyn

* Mwkpn moootnta Vitamin D 800 to 1000 |U
(tuu 30 ng/mL)

* Oyl ePLOPLOPOC SLatpodiknc TpOoAndnG
acfeotiou

Bilezikian et al, J Clin Endocrinol Metab, October 2014, 99(10):3561-3569



MapokoAovOnon Kol EMOVEKTIINON
XELPOUPYELOV O OLGOEVELC ME
YrepnapaBupeoeldiopno-Guidelines

Measurement 2013
Serum calcium (>upper fimitof - >1 mg/dL (>0.25 mmoll)
normal)
Skeletal A. T-score <-2.5 at lumbar spine, total hip, femoral neck, or distal 1/3 raclus; or a significant

reduction in BMD*
B. Vertebral fracture by x-ray, CT, MRI, or VFA
Renal A, CrCl <60 cc/min
B. Clinical development of a kidney stone or by imaging (x-ray, ultrasound, or CT)

Bilezikian et al, J Clin Endocrinol Metab, October 2014, 99(10):3561-3569



NapakoAouOnon
YnepniapoOupeoerdiopou

¢ Calcium and PTH annually
¢ DXA every 1-2 years

Progression to Progression of disease

hypercalcemic PHPT ¢ Worsening BMD or fracture
+ Kidney stone or nephrocalcinosis

]
Follow guidelines Surgery

Bilezikian et al, J Clin Endocrinol Metab, October 2014, 99(10):3561-3569



AcB<otio, Brtapivn D??

* Mwkpn moootnta Vitamin D 800 to 1000 |U
(tuu 30 ng/mL)

* Oyl ePLOPLOPOC SLatpodiknc TpOoAndnG
acfeotiou

Bilezikian et al, J Clin Endocrinol Metab, October 2014, 99(10):3561-3569



D oPHOKEUTIKA OVTILHETWTILON

* JLWVOKOACETN
* Alpwodovika (aAevbpovatn)

Bilezikian et al, J Clin Endocrinol Metab, October 2014, 99(10):3561-3569



Oepaneia

e JUVTNPNTLKA C€ NTLo uTtEPTIOPaBUPEOELSLOUO,
olalitepa o€ nALKLWPEVA atopa (evudatwon,
Q0B ECTIOMLULNTLKA)

Extraceliular

intrace«ular



http://www.google.gr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http%3A%2F%2Fwww.xn--9dbhfe6e.org.il%2F%25D7%259E%25D7%2599%25D7%2593%25D7%25A2-%25D7%25A2%25D7%259C-%25D7%25AA%25D7%25A8%25D7%2595%25D7%25A4%25D7%2595%25D7%25AA%2F%25D7%259E%25D7%2599%25D7%259E%25D7%25A4%25D7%25A8%25D7%2594-mimpara%2F&ei=bTw3VYzDDs7eao7EgcgJ&bvm=bv.91071109,d.d2s&psig=AFQjCNETq8FzQSbdFF4ad2nTdtvKZ9yOCg&ust=1429769700648298
https://www.google.gr/imgres?imgurl=http%3A%2F%2Fwww.xn--9dbhfe6e.org.il%2Fwp-content%2Fuploads%2F2012%2F11%2FMimpara.jpg&imgrefurl=http%3A%2F%2Fwww.xn--9dbhfe6e.org.il%2F%25D7%259E%25D7%2599%25D7%2593%25D7%25A2-%25D7%25A2%25D7%259C-%25D7%25AA%25D7%25A8%25D7%2595%25D7%25A4%25D7%2595%25D7%25AA%2F%25D7%259E%25D7%2599%25D7%259E%25D7%25A4%25D7%25A8%25D7%2594-mimpara%2F&docid=-wnkxJ0Pb4vsSM&tbnid=NDnNFhJZoXdLAM%3A&w=700&h=308&ei=bTw3VamyLsPLaMGhgPAP&ved=0CAIQxiAwAA&iact=c
http://www.google.gr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http%3A%2F%2Farbl.cvmbs.colostate.edu%2Fhbooks%2Fpathphys%2Fendocrine%2Fthyroid%2Fcasensor.html&ei=vT43Vc-RMJHTaICvgZAN&bvm=bv.91071109,d.d2s&psig=AFQjCNGSZYnAaRP7iOJ2hCroXdsQ1ZO4aA&ust=1429770266681400

Oepaneia MNpwtomaOou¢
YneprniapaBupeostdlopou

Patient with suspected persistent
or recurrent pHPT

|

Confirmation of diagnosis

—

No | Continue routine follow-up

L

Review previous images, operative
reports, pathologic test results, and
vocal cord function examination results

!

| Meets criteria for subsaguent operation |

Mo Continue routine follow-up and
nonoperative management

L

| Patient is an operative candidate |

l Does not localize
i o i - | Does not localize — — -
| Noninvasive imaging studies | Consider invasive imaging
l Localizes

Subsequent parathyroidectomy
(IPM suggested)




Atltia untepaofBeotiatpiog

 PTH-eéapTtwpeva

Mpwtomnadnc unepmapabupeoeldLOUOC

OLwKkoyevn ¢ umtaoBeoTtlouplkn umtepacPeotiapia
YriepaoBeotialpia peta yopnynon dtovpntikwy , Atblou
* PTH-aveéaptnta

YriepaoBeoTtiapio oTic KakonBeLeg

«AnAntnptloon» pe Brropivn D

Yapkoeldbwon, KOKKLwHATWOELS voool, Aspudwa



OwKkoyevn¢ untaoBecTioupLkn

UNEPOAGBECTLOLLLOL
e MetadLoeTal LE TOV Rocteid mdaton
! 0 rosults in fallure of
OLUTOOWLOTLKO ETILKPOATWVTO at* ivbyckon

xopaktnpa - —0
* MetaAAaéelc oto yovidlo CaSR K
NTou KwOLKOToLEL ToV calcium-

i i

sensing receptor 0TouC G-— " 6_

rnopaBupeoeldeic Kol TOUC
veppoug

PTH s NOT released PTH s stll released



http://en.wikipedia.org/wiki/Calcium-sensing_receptor
http://en.wikipedia.org/wiki/Calcium-sensing_receptor

OLKOYEVNC UMTOLGBECTLOVPLKNA
untepaoBeoTtiatpio

«Hra utepacBeotiatuia

*ddbuoLoloylkn N Nma avénpuevn PTH
surta.cBeotloupla

*OETIKO OLKOYEVELOKO LOTOPLKO UTtEPACPECTIAMLOC



Awayvwon

* [eveTIKOC eAeyyoc-avalntnon LETOAAAEE WV
oto yovidlo CaSR
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Atltia untepaofBeotiatpiog

 PTH-eéapTtwpeva

MNpwtomnabnc unepmapaBupeoelSLOUOC

Owoyevic urtaoBeoTtiouplkn utepacBeotiapia
YriepaoBeotiatpia peta xopriynon dtovpntikwy , ABiou

 PTH-aveéaptnta
YriepaoBeotiatpio otic Kakon0eleg

«AnAntnplaon» pe Brrapivn D
Y apKOELOWON, KOKKLWHATWOELG VOoOL, Apudwua



YINOMNAPAGYPEOEIAIZMO2



YriomapaBupeoelOLOUOC

YT1rotrapaBupeocIdIoNOC-aiTIO

« XEIPOUPYIKA aPaipeon
* AuTtodvooog
— 1. MévIgo¢ auTodVOOo0C KATAOTROPH TOU adéva
— 2. QVTIOWHATA eVavTiov Tou UTTOd0XEA TOU ACRECTIOU

— 3. 210 TTAQiola TTOAUABEVIKOU AUTOAVOOOU CUVOPOUOU TUTTOU
1(Xpovia BAEVODEPUATIKA KAVTIVTIOON KAl ETTIVEQPIDIAKNA
QVETTAPKEIQ)

* AKTIVOBOAia, aipoxpwudTtwon, vooo Wilson,
KOKKIWHATWON VOO MATA, JETAOTATIKO KAPKIVWHUA

* 2uyyevn ouvdpoua (1Tx ouvdpouo DiGeorge)
« EvepyotroinTikéG NETAAAGEEIC TOU UTTODOXEQ ACBETTIOU



Yrno-aoBeotiojuio




Epyaoctnplakn dtepedvnon-
EKTLMNON UTO-0oBECTLOLULOC

ATTOKAEIONOG YeUdOUTTO-OORBECTIAIMIOG
AOYW UEIWONG AEUKWHATIVNG

lovicpévo Ca-®uoioAoyIKEG TIMEG
Maudia : 4.8 - 5.52 mg/dL
EvnAikeg: 4.28 - 5.08 mg/dL

corrected Ca [mg/dl]
= (4.0 — albumin [g/dl])+ Ca [mg/dl]



KAwvikn elkova

e E¢aptatal amo tov Babuo kat tnv toxuTnTa
QAVATTUENC TNC UTTo-aoPeoTLapioC



B —

Eliciting Chvostek’s sign

Begin by ling e paatenl 10 sedan s tacial
mescles. Then stard dicectly in oot of by, ard
S the factd nerve either pust ardenior 30 He ear -
lobae and Dedow the rygomahc arch o Defwoen
e Tygomatic arch and he cornds of Riis moud,
A POostive reSponEs varnias bom dwiiching of Te
R at e Correx of T IOsth %0 spasm of 3l
o mussches, dagending on tha Sewerily of
hypocaicema
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2. Trousseau




[XAMINATION TIP

Recognizing carpopedal spasm

i e bond, copopedal
waun mvolves odductics
ol the thuerd gver the
paim, followed By fleoce
of the metocapophs
ongeal paals, extersnn
of the minpboleegeal

wats (fingers logether),
odductnon of the byperss-

seaded fingees, and flexioe
of the wiict 0sé clbow
omts. Simidar effects conw
in the wints of the leet.
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KAvikn €lkova

HYPHCALCENUIA

SIGNS_AND SYMPTOMS

Y- C-A-T-S_

i
C - Convulsions
A — Acrhythmias f
T — Tetany @

S — Stridor and spasms

WY




Yno-aofBeotiapio-
YriomapaOupeoeldLopoC

Mewwpévn ekkpion PTH

Ayeveoia mapobupeosldwyv (o. DiGeorge)

MeTteyxelpnTIKOC umtomtapaBupeoeldLOUOC
(tapoSLKOC 1N MOVLULOC), uetd oAk BUPEOELOEKTOUN
N napaGupeoELOEKTOUN

AwnOnon noapabupeoeldwy (atuoxpwudtwon, v.
Wilson)

Yriopayvnolatpio

Autodvoooc uTtonopaBupeoeldLOMOC (LUovoc N
uepoc twv APS)



2Uuvopopa TOAAATTANG
EVOOKPLVIKNC OLUTOOVOGCLOG

TABLE 1.

Classification of APS

Typ=e ' Characteristics

I Chronic candidiasis, Chronic -
poparathyroidissm, autoimmmune
AD (at lrast 2 proesont)

I Autoimmune AD + autaimmune
thvroad diseases and/or type 1
DM 1AD must always be present)

m Thyroid autoimmune = other
autoimmune diseases (excud-

INg sutoimmuane A

| ) . .
v - 2 autoimmunse diseases {(thhar
do naot fall in types 1L or B}
V0 = Ao s dvncarer, AFS = astosevuenaee ool fena’o-

srane avondnases M = Soabews seelvtux

Llssr s roww N0 o Svicssnd
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Yrno-aoBeotiopuion-
YrionmopaBupeoetdLGUOG
* YmaoBeotiapia

* Ynepdwodataluia
e XapunAa emineda PTH



Yno-aofBeotiapio-
WeubSoumomnapaBupe0ELOLONOC

Avtiotaon otnv dpaon tnc PTH

WevbdounornapaBupeoetdiouoc=0viiotaon
otnv 6paon tnc PTH oto vedpo Kol Ta oot



WevdourmonapaBupeoetdLoUOC
turnov 1
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WeudounonopabupeoetdLGUOG
TUToV 2

Aev €xeL ToV PALVOTUTIO



MSH. LH. TSH. GHRH ACTH

—

Cofé-ou-lait ' Sigentian/
Acromeqaly

Precocious
puberty -
N\ Hyporthryrosd

e L T B Cubin

\ll
" s
R201(H/C)

Melanin, E.,. T, T4, GH, Contisol
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Yrno-aoBeotiopuion-
WeudounonopabupeoetdLGUOG

* YnaoBeotiopia
* Ynepdwodpatalpia

* Auénueva emimeda PTH (kat aAAwv opuovwv
ACTH, FSH, LH, CT otov 1)



Yno-aofBeotiopia pe avénpuevn PTH

e Avemnapkela Brtapivne D

e Avtiotaon otnv dpaon tn¢ PBrrapivne D
* Nedplkn aveEMAPKELDL

e Otela MAYKPEATLTLC

e Xprion SLoupnTKWV TNC AYKUANG
 Qappaka (rmx xnueloBeparmeia)



Yno-aoBeotiapio
Avenapkela Brrapivng D

2TAAIO 3 2TAAIO 2 2TAAIO1

PAXITIAA | OZTEONOPQZH
opraNTIsAL PYZIOAOrIKO

NOAEL (no observ gj adverSe effect
leve

ENINEAA 25(0OH)D, ~ 140 nmol/l (~ 56 ng/ml)
0 10 20 30 40 50 60 ng/m|

e VITAMIN D INADEQUACY
DEFICIENCY .

VITAMIN D SUFFICIENCY
|



PTH aveéaptntn Yro-acBeotiatpia

* YnaoBeotiopia

e Auénueva enimeda PTH =Agutepontadnc
UNTEPTTOPATUPEOELOLOUOC



Oeparneia YMO-0.oBECTLALMLOG

Aueon evbodAeBLoc xopnynon Ca (5-10 Aemta,
300-1000mg)

HKI mopakoAouBnon

Oeparneia vmokataotaonc pe Ca (2-3gr/nu)
Kot Brtapivn D

MNapakoAovBnon Ca opou Kol oupwv 24wpPou



Yno-aoBeotiatpia-AAyopLopoc

| Decreased total serum calcium |

d

|Serum albumin |

J

llonized calcium|

T

Normal Low
No acuon Truc hypocalcemia

4

|[Serum magnesium |

y T

Normal Low
Determine cause
Replace magnesium

|Serum phosphOrusJ

/\

High Low
| PTH| [Calcidiol, calcitriol |
- l
High Low
Pscudohypoparathyrosdism Hypoparathyroidism
Tumor lysis syndrome l l l
Renal failure
Calcaidiol low “alcidiol normal Calcitriol high
Calcitriol low
Nutritional Type I vitamin D- Type I vitamin D-
Malabsorpuuon dependent nickets dependent nickets

Drugs Renal failure
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