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Kalsiyum

e Vucudumuzda en ¢cok bulunan mineral (1000-1300gr)
%99'u kemik, dis (hidroksi apetit kristallert)
%1’i cozUnmuUs olarak bulunur

e %50 serbest
e Gunluk 500-1000 mg alimi gerekli

e En cok sut ve sut trunlerinde bulunur, besinle
alinanin ~ %35’i emilir




Kalsiyum

Etkileri :

o Kardiyak ve diger kaslarda uyariima-kasiima
e Sinaptik ileti

e Trombosit agregasyonu, koagulasyon

e Hormon sekresyonu ve ekzositoz

o |kinci haberci
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Kalsiyum

 Plazma Ca: 8.5-10.2 mg/dI

e Ca (duzeltiimig) = Ca + 0.8 x (4-albumin)




Hiperkalsemi

e Prevelans:; %1
e Etyoloji; % 90 Pr HPT ve Malignite

e Malign hastalarin % 5 inde gorulur, kotu prognoz




PHPT klinik gidis

- Bobrektasi [ Kemik hastaligi ~ Asemptomatik
80
60

Cope Heath Mallette Silverberg
(1930 - 1965) (1965 - 1974) (1965 - 1972) (1986 - 1993)




Siniflama

Total serum kalsiyum diizeyi (mg/dl)
8.5 10.5 12 14 16

SiDDETLI

NORMAL

Kalsiyum >14 mg/dl + norolojik semptom ve ya kardiak aritmi
Kalsiyum >16 mg/dl => hiperkalsemik kriz
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Elevated serum calcium
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Measure urinary
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for surgery
Measure BMD
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mediated hypercalcemia

L

Measure PTHrp and
witamin D metabolites
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Scan for
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Consider ather
causes

Measure SPEP, UPEP,
TSH, witamin A

{Ilymphoma, sarcoid}

Check medications,
witamins, harbal
supplemeants

Chest x-ray




Klinik Degerlendirme

e Ca<l12 mg/dL-> Primer hiperparatiroidi

e Ca>13 mg/dL - Malignite

e Ayrinti anamnez, fizik muayene ve ilag
oykusU




PTH- iligkili hiperkalsemi

Primer Hiperparatiroidi

e PTH'un kalsiyumdan bagimsiz olarak otonom
salgilanmasi

e pHPT, serumda yuksek PTH, kalsiyum ve dusuk
fosfor duzeyleri ile karakterizedir

e Poliklinik hastalarinda hiperkalseminin en sik
nedenidir.

e Prevelans 1/1000’ dir.




PTH- iligkili hiperkalsemi

Primer Hiperparatiroidi

e pHPT nedenleri; paratiroid adenomu, paratiroid hiperplazisi
ve paratiroid karsinomudur

PHPT olgularinin %80-90’'ninda soliter paratiroid adenomu
vardir

Paratiroid hiperplazisi %10

o Coklu adenom ise %3-5 arasinda bildiriimektedir

Paratiroid karsinom orani %1'den dusuktur.




PTH- iligkili hiperkalsemi

Tersiyer hiperparatiroidizm

e Sekonder hiperparatiroidizmme yol acan esas
hucreli hiperplazinin otonomi kazanmasidir

e Bu nadir durum en ¢ok uzun suren bobrek
yetmezliginde gorulur.




PTH- iligkili hiperkalsemi

Ailevi hipokalsiurik hiperkalsemi

Paratiroid ve bobrek hicrelerinde Ca-SR fonksiyon
kaybl mutasyonu

Nadir, OD, hafif hiperkalsemi, hipokalsiuri (artmis renal
tubuler kalsiyum emilimi), hafif artmis magnezyum,
Normal/normal yuksek PTH

Tedavi genellikle gereksiz




PTH- iligkili hiperkalsemi

llaclar

e Lityum

Kalsiyumun PTH esik degerinin artmasi, hafif
hiperkalsemi

10 yildan fazla alan hastalarin %54’ unde

e Tiazid diuretikleri
Kalsiyum ekskresyonunu azaltir




Hiperkalsemi- Kanser

e Yatan hastalardaki hiperkalseminin en sik nedeni
e Kanserli hastalarin %5-20 sinde gorulur
e Solid organ tm, hematolojik maligniteler..

e En stk meme, bobrek, akciger ve m. myelom




Hiperkalsemi- Kanser

3 mekanizma

e Tumorden paratiroid hormon-related protein
(PTHrP) sekresyonu

» Osteolitik metastazlar (Lokal sitokin salinimi ve
osteoklast aktive edici faktor salinimi

e Tumorden 1,25-OH vitamin D uretimi




Diger nedenler

e Tirotoksikoz
Halfif hiperkalsemi, %15-20

» Immobilizasyon
 Kemigin Paget hastaligi

» Ostrojen ya da antidostrojen ( tamoksifen gibi)
verilmesi: Meme kanserli ve yaygin kemik metastazli
hastalarda

e Hipervitaminozis A : gunde 50000 IU’'den daha fazla
alim ya da tumor nedeniyle kullanim, %30




-

Diger nedenler

e Feokromositoma
VolUim deplesyonu
Hiperparatiroidinin eslik etmesi ( MEN tip I1)?7?
PTHrp uretimi?

* Adrenal yetmezlik
Artmis kemik rezorbsiyonu, volum kontraksiyonu, artmis

Rroks mal tubuler kalsiyum reabsorbsiyonu,
emo onsantrasyon

elki de kaIS|yumun serum proteinlerine artmis
glanmasi

Kortlzol verilmesi hiperkalsemiyi gunler icinde tersine
cevirir.

e Rabdomyoliz ve akut bobrek yetmezligi
ABY diurez fazinda

aag?rlgormug kasta depolanmig kalsiyumun salinimina

/




Diger nedenler

e Teofilin toksisitesi
Halfif hiperkalsemi, beta adrenerjik antagonist

* Metafizyel kondrodisplazi
Nadir, cucelik tipi, hiperkalsemi ve hipofosfatemi

PTH/PTHrp reseptor geni mutasyonu, reseptor
surekli aktivasyonu

PTH, PTHrp normal, dusuk

e Konjenital laktaz eksikligi

Hiperkalsemi ve meduller nefrokalsinozis ,
laktozsuz diyet




TEDAVI

v Dehidratasyonu duzeltmek
v Renal kalsiyum klirensini artirmak
v Kemik rezorpsiyonunu azaltmak

v’ Intestinal kalsiyum emilimini azaltmak

v Etiyolojiye yonelik tani ve tedavi plani




TEDAVI

Hafif hiperkalsemi (Kalsiyum <12 mg/dl)

Hiperkalsemiyi arttirabilecek ;

Tiazid diuretik ve lityum kullanimi,
e Volum azalmasi,
» Uzamig yatak isitrahati ve inaktivite,

* Yuksek kalsiyumlu diyet (>1000 mg/gun) ten kagcinmasi onerilmelidir.

e Yeterli hidrasyon ( alti-sekiz bardak su/ giin) nefrolithiasis riskini en aza indirmek

icin Onerilir.




TEDAVI

Orta derecede hiperkalsemi (Kalsiyum 12-14 mg/dl)

 Asemptomatik ya da hafif semptomatik hastalarda
hemen tedavi gerekli olmayabilir.

e Akut bir sekilde yukselme varsa daha agresif tedavi
gerekebilir, siddetli hiperkalsemili hastalar gibi tedavi
edilmelidirler.




TEDAVI

Siddetli hiperkalsemi (Kalsiyum > 14 mg/ dl )

o Agresif tedaviyi gerektirir. Bu hastalarin akut tedavisi U¢ ayaktan
olusur:

e Baslangicta 200-300 ml/saat hizla verilen sonra idrar ¢ikisi 100-
150 ml/saat olacak sekilde ayarlanan izotonik salinle volim
ekspansiyonu

* Renal yetmezlik ya da kalp yetmezligi olan hastalarda kalsiyum
ekskresyonunu arttirmak icin lup diuretik tedavisi

* Medikal tedavi- diyaliz




s

Hiperkalsemi tedavisi

Tedavi Etki yolu B L —
Zzamani
Salin infiizyonu 200-300 ml/saat Intravaskiiler voliim restorasyonu Saatler Inflizyon siiresince
Kardiyak, renal durumu ve idrar gikigma | Uriner kalsiyum ekskresyonunun artmasi
gore verilecek sivi miktar1 belirlenir
Lup diiiretikleri Yeterli hidrasyon sonrasi Henle lupunda kalsiyum reabsorbsiyonunun | Saatler Tedavi boyunca
80-200 mg/ g inhibisyonuyla iiriner kalsiyum
ekskresyonunun artmasi
Kalsitonin 6-8 U/kg, 6 saatte bir sc uygulama Osteoklast matiirasyonunu  degistirmekle [ 4-6 saat 48 saat
kemik rezorbsiyonunun inhibisyonu
Uriner kalsiyum ekskresyonunun artmasi
Bisfosfonatlar Zoledronate (Zometa) Osteoklastlarm ¢ogalmas: ve fonksiyonunu [ 24-72 saat 2-4 hafta
4 mg 15 dk lik inflizyon etkileyerek kemik rezorbsiyonunun
inhibisyonu
Ibandronate (Bonviva)
3mg IV
Glukokortikoidler |Lenfoma, sarkoidoz, graniilamatoz hast. | intestinal kalsiyum absorbsiyonunun | 2-5 giin Giinler- haftalar
Devit intox.. Maligniteler, multipl myelom | azalmasi
Graniilomatoz hastaliklar ya da lenfomada
20-40 mg/gtin prednizolon aktive mononiikleer hiicreler tarafindan 1,25-
dihidroksivitamin D iiretiminin azalmasi
Denosumab 60 mg sc RANK L monoklonal antikoru. Osteoklast|3-5 giin 2 hafta
bagimli kemik rezorbsiyonunun inhibisyonu
Kalsimimetikler 60 mg/ giin Kalyium algilayici reseptor agonisti, PTH’u | 2-3 giin Tedavi boyunca
(Sinakalset ) dugiiriir  (paratiroid karsinomunda, tersiyer
hiperparatiroidizm)
Diyaliz Medikal tedaviye direngli vakalarda Disik  kalsiyumlu ya da kalsiyumsuz | Saatler Tedavi siiresince

diyalizat




Sinakalset HCI

Pr HPT

Serum kalsiyum diuzeyleri temelinde paratroidektomi endike oldugu halde (ilgili
tedavi kilavuzlarinda tanimlandigi sekilde) paratiroidektominin klinik agidan
uygun olmadigi veya kontrendike oldugu primer hiperparatiroidili hastalarda
hiperkalseminin distrtlmesi endikasyonunda;

a) ASA-IV grubu hastalar veya

b) Opere olmus ancak nuks olan hastalardan; bifosfonatlar ile hiperkalsemisi
kontrol altina alinamamis ve albumin ile duzeltilmis serum kalsiyum degeri=10,5
mg/dl olan hastalar, icin Uglncu basamak saglik hizmeti sunucularinda, bu
durumlarin belirtildigi endokrinoloji, genel cerrahi ve anestezi uzman hekimlerinin
bulundugu 6 ay sureli saglik kurulu raporuna istinaden endokrinoloji uzman
hekimlerince recetelenebilir:

Cinacalcet;paratiroid karsinomu endikasyonunda; opere olmug ancak nuks olan
hastalarda, bifosfonatlar ile hiperkalsemisi kontrol altina alinamamis ve albumin
ile duzeltiimis serum kalsiyum degeri=10,5 mg/dl oldugu belirtilen endokrinoloji
uzman hekimince duzenlenen bir yil streli uzman hekim raporuna dayanilarak i¢
hastaliklari uzmanlarinca recetelenebilir.




Sinakalset HCI

 Hemodiyaliz ya da periton diyaliz tedavisi altinda
bulunan

e Ca> 10,5 mg/dl ve PTH>700 pg/ml
e PTH> 1000 pg/ml
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Surgery. 2019 Sep 24. pii: S0038-6060(15)30567-7. doi 10,1016/ surg 2019 D7 031. [Epub ahead of print]
Recognition of primary hyperparathyroidism: Delayed time course from hypercalcemia to
surgery.

Maples R, Shin JJ", Berber E', Jin J", Krishnamurthy VD, Siperstein AE2

© Author information
1 Department of Endocrine Surgery, Cleveland Clinic Foundation, OH
2 Department of Endocrine Surgery, Cleveland Clinic Foundation, OH. Electronic address: sipersa@ccforg

Abstract

BACKGROUND: Under recognition of primary hyperparathyroidism can lead to delays in diagnosis and surgical management. We aimed o
establish a time course for primary hyperparathyroidism from initial hypercalcemia to surgery and evaluate the impact of guidelines for
surgical referral on this time course.

METHODS: A retrospective review was conducted on all patients undergoing parathyroidectomy for primary hyperparathyroidism in 2013 at
the Cleveland Clinic. Patients were stratified by adherence to 2008 indications for surgery guidelines, age, calcium values, osteoporosis,
history of nephrolithiasis, 24-hour urinary calcium values, and estimated glomerular fitration rate.

RESULTS: 219 patients with sporadic primary hyperparathyroidism undenwent initial surgery. Twenty-three (10.5%) normocalcemic patients
were excluded. Time course from initial hypercalcemia to surgery was 3.9 years for 137 (70%) patients who met objective guideline criteria
versus 3.8 years for 59 (30%) patients who did not meet objective guideline criteria (P = .87). Stratification by age <50 years and calcium
value >11.5 mg/dL revealed earlier times to surgery. However, osteoporosis, nephrolithiasis, 24-hour urinary calcium values, and estimated
glomerular filiration rate had no impact.

CONCLUSION: There is a delayed time course for patients with sporadic primary hyperparathyroidism from initial hypercalcemia to surgery.
Despite published objective criteria, one third of the patients who underwent surgery did not meet criteria, signifying the importance of
clinician and patient decision making. Furthermore, patients with osteoporosis and nephrolithiasis who can significantly benefit from surgical
cure have no apparent impact on the fime to surgery. Overall, the objective guideline criteria have no effect in referral patterns suggesting a
call for revision

Copyright @ 2018 Elsevier Inc. Al rights reserved.
PMID: 31561888 DOl 10.1016/Lsurg 2018.07.031
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Am J Clin Nutr, 2016 Ocf;104(4):1039-1051. Epub 2016 Sep 7.

Hypercalcemia, hypercalciuria, and Kidney stones in long-term studies of vitamin D
supplementation: a systematic review and meta-analysis.

Malini Z', wu Z', Stewart AN, Lawes CW", Seragg R2.

= Author information

1 School of Population Health. University of Auckland, Auckland. New Zealand.
2 School of Population Health, University of Auckland, Auckland, New Zealand rscragg@auckland ac.nz.

Abstract

BACKGROUND: Vitamin D supplementation is increasingly being used in higher doses in randomized controlled trials (RCTs). However,
adverse events from very large annual doses of vitamin D have been shown in 2 RCTs, whereas in a third RCT, low-dose vitamin D, with
calcium supplements. was shown to increase Kidney stone risk.

OBJECTIVE: We analyzed the side effects related to calcium metabolism in RCTs, specifically hypercalcemia. hypercalciuria, and Kidney
stones, in participants who were given vitamin D supplements for =224 wk compared with in subjects in the placebo arm.

DESIGN: The following 3 main online databases were searched: Ovid Medline (PubMed), EMBASE, and the Cochrane Library. Software was
used for the meta-analysis.

RESULTS: Atotal of 48 studies with 19,633 participants were identified, which reported =1 of the following side effects: hypercalcemia,
hypercalciuria, or kidney stones. Of these studies, kidney stones were reported in only 9 trials with a tendency for fewer subjects reporting
stones in the vitamin D arm than in the placebo arm (RR: 0.65. 95% CI: 0.41, 1.09; P = 0.10). In 37 studies, hypercalcemia was shown with
increased risk shown for the vitamin D group (RR: 1.54; 95% CI: 1.09, 2.18; P = 0.01). Similar increased risk of hypercalciuria was shown in
14 studies for the vitamin D group (RR: 1.564; 95% CI: 1.06, 2.53; P = 0.03). (a8 vs[fellek= a0 QU= R =R G =W RO R =l T ]
supplementation on risk of hypercalcemia, hypercalciuria, or kidney stones was not modified by baseline 25-hydroxyvitamin D, vitamin D
dose and duration, or calcium co-supplementation.

ONCLUSIONS: Long-term vitamin D supplementation resulted in increased risks of hypercalcemia and hypercalciuria, which were not dose
elated. However, vitamin D supplementation did not increase risk of kidney stones. Additional large RCTs of long-term vitamin D
supplementation are required to confirm these findings.

@ 2015 American Society for Mutrition.

KEYWORDS: hypercalcemia; hypercalciuria; kidney stones; randomized confrolled frials; vitamin D supplements

Comment in
Re: Hypercalcemia, Hypercalciuria, and Kidney Stones in Long-Term Studies of Vitamin D Supplementation: A Systematic Review and Meta-
Analysis. [J Urol. 2017]

PMID: 27604776 DOl 10.3945/ajcn. 116 154551
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Abstract

Vitamin D is a fat-soluble hormone that has endocrine, paracrine and autocrine functions. Consumption of vitamin D-supplemented food &
drugs have increased significantly in the [ast couple of decades due to campaign and awareness programs. Despite such wide use of artificial
vitamin D supplements, serum level of 25 hydroxyvitamin D does not always reflect the amount of uptake. In contrast to the safe sunlight
exposure, prolonged and disproportionate consumption of vitamin D supplements may lead to vitamin D intoxication, even without developing
hypervitaminasis D. One of the reasons why vitamin D supplementation is believed to be safe is, it rarely raises serum vitamin D levels to the
toxic range even after repeated intravenous ingestion of extremely high doses of synthetic vitamin D analogs. However, prolonged
consumption of vitamin D supplementation may induce hypercalcemia, hypercalciuria and hyperphosphatemia, which are considered to be
the initial signs of vitamin D intoxication. It is likely that calcium and phosphorus dysregulation, induced by exogenous vitamin D
supplementation, may lead to tissue and organ damages, even without developing hypervitaminosis D. It is needed to be emphasized that,
because of tight homeostatic control of calcium and phosphorus, when hypercalcemia and/or hyperphosphatemia is apparent following
vitamin D supplementation, the process of tissue and/or organ damage might already have been started.

Copyright @ 2017 Elsevier Lid. All rights reserved.

KEYWORDS: Heath hazards; Serum 25(CH)D; Sunlight exposure; Supplements; Vitamin D intoxication
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