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PTH (pg/mL)

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

Hypercalcemia
(Excessive dietary intake
of either calcium or vit D

or both or malignancy)

1° Hypoparathyroidism
(Surgical resection,
autoimmune)

12
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HYPERPARATHYROIDISM
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HAwwakn Katavoun

Age Distribution of 15 000 Fatients with
Frimary Hyperparathyraidism Undergoing _
Surgery at the Morman Parathyroid Center Average age s 53
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NMpwtonmadnc
YriepnapaOupeoeLOLOMOC

* H o ocuyvn attio uTtepaoPeoTLOoLog

e 85% adevwpua, 15% rmoAAamAd
adEVWHATA=UTIEPTIAQOLA, OTIOLVLOTEPQL

KapKivwpa



https://www.google.gr/imgres?imgurl=http%3A%2F%2Fwww.uaz.edu.mx%2Fhisto%2Fpathology%2Fed%2Fch_21%2Fc21_s74.jpg&imgrefurl=http%3A%2F%2Fwww.uaz.edu.mx%2Fhisto%2Fpathology%2Fed%2Fch_21%2Fc21_s74.htm&docid=UVDI6Hz4JIrAyM&tbnid=2CVB66q8rLOewM%3A&w=523&h=400&ei=pTc3VaSsGMniapqcgBA&ved=0CAIQxiAwAA&iact=c

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 kKAaGLKOC mpwTtonmadng
YriepnapaBupeoetdlopoc-NEot KAviKol




2uvnOec Mpodil acOevwv pe
Mpwtonadn
YriepnapaBupeoeldiopo...N€ot
KAwvikoi pawvotumot

AOCUUTTTWUOTIKOC NoppoaoBEoTLALULKOC
MNpwtonadng Npwtonadng
YnepnopaBupeoeldLoNOC YnepnopoOupeoeldLONAC
* Auénueva enineda Ca * Quololoywka enineda Ca
* Auénuevn PTH * Auénuevn PTH

o Xwplic epdaveic KAVIKEC o Xwplc epdaveic KAVIKEC
eKONAWOELC eKONAWOELC



NMpwtonmaOnc¢
YrieprniapoOupeoetdLGOG

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 [solated 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 (mmaol/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 (mmaol/L)
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KAwvikn onpelodoyia
untepooBEoTLOLMLOG

e AcuUTWMATIKA (TUYaia aveupean)
* JUMTTWHUOTIKA

VEUPOWYUXLATPLKEC dtatapayec (Slatapaxég Umvou, evepeblotoTnTa,
KatdOAwpn, cuyyxutika patvopeva, vrtvnAia, AnBapyo, kwua),

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

VEQPLKEC (moAuoupia kot moAudupia Kupiwg Aoyw unepacBeotiouplacg,
vedbpaoBEotwaon, EKMTwon tne VEPPLKNC Asttoupylag)

KQPOLOKEC (Bpa&ump&a ouikpuvon QT, erupnkuvon PR, eupga T,
KOATILKA 1 KOW\LaKn appuBpuia)

OKEAETIKEC (00TIKA AAYN, apBOpalyiec)

ELOIKA N YOAPOAKTNPLOTIKA CUUTTTWUATO TNE QUTIOC ) KATAOTACEWC
TTou mPoKaA&i tnv unepaoBeotiaiuia.



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

QUICKME O
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-Ymo@uwo@aTtaigia-
YmrepaoBeoTioupia

ATTOKAEIONOG WEUDOUTTEPACRECTIAIMIOG
AOGYWw aug¢nong AeukwuaTivng (AIHOCUUTTUKVWON
loxaiun epideon)

STIAVIEC TIEPITITWOEIC MUEAWUATOC (TTapaTmpwTEivn) :ﬁ’;'é’.g‘f’ﬁ"g?agq;‘z"’r:;?gﬂ' KES TIHES

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 TTPOOEYYLON

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

e Bone turnover markers
o DNA testing if genetic basis
for PHPT s suspected

ey a i "1 M L " L. "a ™ar & ™ L

Barbara C. SilvaBest Practice & Research Clinical
Endocrinology & Metabolism 2018 (32): 593-607
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MpwtomaON¢
YnepniapaBupeosidiopoc-Nedppoli

Incidence of Kidney Stones vs Years of Calcium > 10.0 mg/dl
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Figure 8 - Hyperparathyroidism: nephrocalcinosis. Calcification foci
Years of Hypercalcemia (>10.0mg/a1) coprign @ 2014 disseminated on renal tubules. HE 120 X
Canter

[MaAaiotepeg peAETEG 30 - 57%
NeoTepeg ueAETEG 8 to 20%

0
Starup—Lidwdg Europe%r?'\?o{?rnal of Endocrinology 166 1093-1100
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Ektipnon acOevwv 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 I

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

Medications
(lithiurm, thiazides)
Immaobilization
Wit D or Wit A
intoxication
Adrenal insufficiency
Hyperthyroidism

Source: Fauc A5, Kaszper DL, Braunwald E, Hauser SL, Longao L, Jameson JL, Loscalzo J:
Harvizor's Princioles of Interna! Madicine, 17th Edition: htp: ffwww, accessmeaedicine. comn

Copyright @& The McocSraw-Hill Companies, Inc all rights reserved.



Oepaneia YriepaoBeoTiatlpuiog

E¢aptatot amno tn Baputnta

* Enineda acfeotiov MAAOUOTOC

* PuBuOC eykataoTOONG

e KAWLKEC eKONAWOELC



Oepaneia YriepaoBeoTiatlpuiog

e Apeon, emBetikn Bepamneia
* JUUMTWMATLKN vrtepaocBeotiatpio, Ca >14 mg/dl,
Taxela avénon Ca
* Mn enelyovoa Beparela
e XpovLa, HETPLO UTIEPOCPESTLALULOL
* Ca<14 mg/dl
e Kapta Oeparmela
e XpOVLO, OLCUUTTTWHOTLIKA UTtEpacBeoTtiopio
* Ca<12 mg/dl



Oepaneia YriepaoBeoTiatlpuiog
Tautoxpovn xoprynon

* QuoloAoylkou opou
* 200 - 300 ml/h pexpLg amokatTdotaong tng
UTTOYKOLLULLOLG
* Atatipnon dtoupnong 100 — 150 mi/h
* AldwoPoVIKWV
* Nautdbpovatn: 60 — 80 mg/anaé EQ
— Eyxvon oe 2 wpeg
e ZoAebpovatn: 4 mg/amnaé EQ n 8 mg/anag (os

KakonOeLec)

‘Eyxuon oe 15 Aemta, €vapén dpdong os 48-72 wpeg, Stapkela 2-3 eBdouadeg, opalonoinon Ca o€ 4-7 NUEPES,
MPOZOXH otig avemBupunteg evepyeleg (ofeia pAeypovn, ONA, XNA, NAEKPTOAUTLKEG SLATAPAXES,
00TEOVEKPWON, wtoTtoflkotnta, OpouPwrtikn BpopBomnevikn mopdupa, cUVEpopo AUong Oykou)



Xelpoupyeio?? Zuvtnpntikn
OLVTLUETWTTLON??

L




Oepaneia npwtonadouc uneprapadupeoeldiopov

Napabupeoertdbektopn

e HAwio <50eTWwV

* AoB€otio opoU>1mg/dl navw arno avwtepa
dUCLOAOYLKO OpLa

* NedppoAlBioon
* Ooteonopwon

* Nedplkn avemapkela (kabapon KPeEATVIVNC
<60mL/min)
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AcoB€otio, Brtapivn D??,
AVTLOOTEOTOPWTLKN oywyn

* Mwpn noocotnta Vitamin D 800 to 1000 U
(twuy 30 ng/mL)

* Oyl mePLOPLOPOC SLatpodiknc pOoAndnG
acfeotiou

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



MapoakoAouOnon Kol EMOVEKTINGN
XELPOUPYELOV 0 OL0OEVELC ME
YrepnapaBupeoeldbiopno-Guidelines

Measurement 2013
Serum calcium (>upper limit of - >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

reguction 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, Btapivn D??

* Mwpn noocotnta Vitamin D 800 to 1000 U
(twuy 30 ng/mL)

* OxLmepLoplopnog dtatpodikng mpocAnyng
acfeotiou

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



D oPUOKEUTIKA OVTLHETWTIILON

* JLWVOKOACETN
* Alpwodovika (alevépovatn)

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



Oepamneia

e JuVINPNTKN o€ NTLo uTtepTapaBupeoeldLoUO,
oLaiitepa o€ NALKLWUEVA atopa (evudatwon,
Q0B ECTLOMLUNTLKA)

Extraceliular

intraceiular
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Oepaneia Mpwtomabou¢
YnepnapoaBupeoerdiopou

Patient with suspected persistent
or recurrent pHPT

l

Confirmation of diagnosis

- =

Mo | Continue routine follow-up

L

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

|

| Meets criteria for subsequent operation |

Mo Continue routine follow-up and
nonoperative management

L

| Patient is an operative candidate |

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

l Localizes

Subsequent parathyroidectomy
(IPM suggested)




Atltia utepaoBecTLOLULOC

 PTH-eéoptwpeva

MpwtomnaBdnc unepnapadbupeoeldLOUOG

OLwKkoyevn ¢ utaoBeoTloupLkn uTtepacPeoTLapia
YniepaoBeotiapia peta xyopnynon dtovpntikwy , AtBiou
 PTH-aveéaptnta

YriepooBeoTialpio oTIC KaKoNOELEC

«AnAntnpioon» pe Brropivn D

Yapkoeldwon, KOKKLwHATWOELS vOool, Aspudwpa



Owkoyevnc untaoBecTtioupikn

untepaoBeoTioLio
* Metadloetal Ue ToV wermporros
A " results in fallure of
OQLUTOCW LATLKO ETILKPATWVTA (yt" winsalycin

Xapaktnpa et ~0—
* MetaAAaéelc oto yovidlo CaSR K
TToU KWOLKOTIOLEL TOV calcium-

mm\ umu :

sensing receptor oToug Q_ &

rnopaBupeoeldeic Kol TOUC
veppoug

PTH s NOT released PTH s still released



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

OwKoyevnC urtaocBeoToupLKN
untepaoBeoTtLatpio

“Hma vtepacPfeotiatpia

*dpuoLoloylkn N Nma avénuevn PTH
surta.cBeotloupla

*OETIKO OLKOYEVELOKO LOTOPLKO UTIEPAOCPECTIOULOC



Alayvwon

e [eVETIKOC EAeyxoc-avalntnon HeTaANaEewV
oto yovidlo CaSR

" (RS :’ Y Q% '; ',-‘
0l \ & r b .
Y . A \ S =
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Atltia utepaoBecTLOLULOC

 PTH-eéoptwpeva

MNpwtomnabnc unepnapaBupeoelSLOUOC

Owoyevnc urtacBeoTtioupkn untepacBeotiapia
YriepaoBeotiatpia peta xoprpynon Stovpntikwy , ABiou

 PTH-aveéaptnta
YriepaoBeotiatpia otic KakonOeLeg
«AnAntnplaon» pe Brrapivn D

YapKOELOWON, KOKKLWHATWOELS VOoOL, Aepdwpa



YNOMNAPAOYPEOEIAIZMO2



YriomapaBupeoelOLOUOC

YT1rotrapaBupeocIdIoNOC-aiTIO

« XEIPOUPYIKA aPaipeon
* AuTtodvooog
— 1. Mévigog auTodvooog KATaoTpo®r) Tou adéva
— 2. QVTIOWHATA EVAVTiov Tou UTTOQ0XEA TOU AORECTIOU

— 3. 21a TTAdiola TTOAUadEVIKOU auTOodvVOOoOU ouvVOpPOUOoU TUTTOU
1(xpovia BAEVODEPUATIKA KAVTIVTIAON KAl ETTIVEQPIBIAKA
QVETTAPKEIQ)

* AKTIVOBOAIia, aipoxpwudTtwaon, vooo Wilson,
KOKKIWHATWON VOO MATA, JETACTATIKO KAPKiVWHA

* 2uyyevn ouvdpoua (1rx ouvdpouo DiGeorge)
« EvepyotroinTikég NETAAAAGEEIC TOU UTTODOXEQ ACBETTIOU



Yrno-aoBeotiatpia




Epyaoctnplakn dtepevvnon-
EKTLUNON UTO-0OBECTLOLULOC

ATTOKAEIONOG YEUOOUTTO-AORECTIAIMIOG
AOYW HEIWONG AEUKWUATIVNG

lovicpévo Ca-®uoioAoyIKEG TIMEG
Madia : 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]



KAvikn €lkova

e E€aptartal amo tov Babuo kat tnv tayvtnIo
QVATTUENC TNC UTTo-aoPeoTLapLOC



L

Eliciting Chvostek’s sign

Begin by g T paabenl 10 sedan s tacial
muscies. Then stard dicectly in oot of b, ardd
S the factd nerve efther pust! ardenor 30 he ear-
lobae and Dedow the rygomatc arch o Betwoen
e Tygomaltic arch and e cornes of Ris mou,
A DoStive 1eSpon? varas bom dwikching of Te
At e Correx of T Ioeth %0 spasm of 3l
Sy trsschas, dapending on tha Sewerily of
hypocaicema
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2. Trousseau




[XAMINATION TIF

Recognizing carpopedal sposm

I e bond, copopedal
wpaun mohes oddutice
of the thoerd over the
paim, followed By flence
of the metocapophs
kngeal aals, extessnn
of the minpboleegaal

wats (fiagers fogeher),
odduction of the hypess-

saded fingecs, and flexioe
of the wast 0sé elbow
cmts. Simidar effects conw
in the wints of the leet.
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KAlvikn €lkova

HYPHCALCENUIA

SIGNS AND SYMPTOMS

\"C-A-T-S_

C - Convulsions .
A — Acrrhythmias -:?,.:*.'1-'. .
T — Tetany % || [ | K
S — Stcridor and spasms

WY




Yno-aofBeotiapio-
YriomapaOupeoeldLopoc

Mewwpévn kkpion PTH

Ayeveotia tapobupeosldwv (0. DiGeorge)

MeTteyxelpnTIKOC umtoTtapaBupeoeldLOUOC
(TopoOLKOC N MOVLLLOC), petd oAwkr JUPEOELOEKTOUN
N napaGupeoeLOEKTOUN

AwnOnon nopabupeosldbwv (aoypwudtwaon, v.
Wilson)

Yriopayvnolatpia

Autoavoooc urtorntapaBupeosldlopog (Uovoc n
uepoc twv APS)



2Uuvopopa TTOAAATTANG
EVOOKPLVIKNC LUTOOVOGCLOG

TAEBLE 1.

Classification of APS

Typ=e ' Characteristics

I Chronic candidiasis, Chronic -
poparathyroidism, autoimmunes
AL (at lrast 2 proesont)

I Autoimmune AD ¢+ autcimmune
thvroad diseases and/or type 1

DM 1AD must always be present)

mn Thyroid autoimmune = aother
autoimmune diseases (excud-

INg sautoimiMmuane A

v - 2 autoimmunse diseases {(thhat

do naot fall in types 1L or B}

ALP = Al Novoer s dvveare, AFS = aarssvuenaane s fenaao-

srane avadnnsses QM = SabSews seeliithux

s s roww N o 8o end



https://www.google.gr/imgres?imgurl=http%3A%2F%2Fm3.wyanokecdn.com%2F89b55af39702f87b3b359a36c627b4af.jpg&imgrefurl=http%3A%2F%2Fwww.healio.com%2Fpediatrics%2Fjournals%2Fpedann%2F2013-5-42-5%2F%257Bcb89b46d-243d-47ee-8e81-26988613ef98%257D%2Fautoimmune-polyendocrine-syndrome-a-case-based-review&docid=4rSeGya4itHRxM&tbnid=HOA-C-M-HOzcOM%3A&w=672&h=1059&ei=cU43VYf7N9HjaK3-gIAN&ved=0CAIQxiAwAA&iact=c

Yno-aoBeotiatpia-
YrionmopaBupeoetdLGUOG
* YnaoBeotlopia

* Ynepdwodatalpia
e XapunAa emineda PTH



Yno-aofBeotiapio-
WeuSoumonapaBupe0ELOLONOC

Avtiotaon otnv 6paon tn¢ PTH

WevbdourornapaBupeoetdiouoc=0viioTaon
otnv 6pacn tnc PTH oto vedpo kol Ta oot



WevdourmonapaBupeoeldLoUOC
turnou 1
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WeudounonapaOupeoetdLoHOC
TUToV 2

Aev €xeL TOV PALVOTUTIO



MSH. LH. TSH. GHRH ACTH

Y

Cofe-on 13
of é-ou-lai Sigentian/

Acromegoly

Precocswus
P Hypor thryrosd

Fibrowus {

d)‘ﬂlosv " PPs+ * @ Cushings

R201(H/C)

Melanin, E.,. T, T4, GH, Contisol
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Yno-aoBeotiatpia-
WeudounonopabupeoetdLGUOG

* YnaoBeotiapia
* Ynepdwodpatalpia

* Avénueva emnineda PTH (ko aAAwv opuovwyv
ACTH, FSH, LH, CT otov 1)



Yno-aoBeotiapio pe avénuevn PTH

e Avenapkela Brrapivne D

e Avtiotaon otnv dpaon tn¢ PButapivne D
* Nedplkn aVETIAPKELDL

e Ofela MayKpEATLTLC

e Xprion SLoupnTKWwV TNC AYKUANG
 Qappaka (rmx xnuelobeparmeia)



Yno-aoBeotiapio
Avenapkela Brrapivne D

2TAAIO 3 2TAAIO 2 2TAAIO1

PAXITIAA |
OZTEOMAAAKIA OZTEONOPQZH INEVSHS e

NOAEL (no observ gl 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 Yno-aoBeotiatpia

* YniaoBeotiatpia

e Auénueva enimeda PTH =Agutepontadnc
UTTEPTTOPATUPEOELOLOUOC



Oepaneia Yrio-aoBeotiapuiog

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

HKI mapakoAouBOnon

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

NapakoAovBnon Ca opou Kol oUpwV 24wpPou



Yno-aoBeotiatpia-AAyopLopoc

| Decreased total serum calcium |

:

|Serum albumin |

J

llonized calcium|

.

Normal Low
No acuon Truc hypocalcemia

4

|[Serum magnesium |

y T

Normal Low
Determine cause
Replace magnesium

| Serum phosphorus ]

/\

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-
Malabsorpuon dependent nickets dependent nckets
Drugs Renal failure
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