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Hipocalcemia
Causas: Alteracoes do PH




Homeostasia do Calcio
Distribuicao pelo Organismo

Porcgao difusivel do calcio
(Ca**) ~10.000 mg
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dependent on active
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Homeostasia do Calcio
Distribuicao pelo Organismo

25-hidroxilase I—P
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Hipocalcemia
Resposta Adaptativa
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Hipocalcemia

Principais Causas

Low PTH (hypoparathyroidism)

Drugs

Genetic disorders
Abnarmal parathyroid gland development
Abnormal FTH synthesis

Activating mutations of calcium sensing receptor (autoscmal dominant hypocalcemia or sporadic isclated
hypoparathyroidism)

Post-surgical (thyroidectomy, parathyroidectomy, radical neck dissection)

Autoimmune

Autoimmune polyglandular syndrome (associated with chronic mucocutanecus candidiasis and primary
adrenal insufficiency)

I=olated hypoparathyroidism due to activating antibodies to calcium sensing receptor

Infiltration of the parathyroid gland (granulomatous, iron overload, metastases)
Radiation induced destruction parathyroid glands
Hunary bone syndrome (post parathyroidectomy)

HIV infection

High PTH (secondary hyperparathyroidism in response to hypocalcemia)

Inhibitors of bone resorption (bisphosphonates, calcitonin), especially in vitamin D deficiency
Cinacalcet

Calcium chelators (EDTA, citrate, phosphate)

Foscarnet (due to intravascular complexing with calcium)

Phenytoin (due to conversion of vitamin D to inactive metabolites)

Fluoride poisoning

Disorders of magnesium metabolism

Vitamin D deficiency or resistance
Multiple causes

Parathyroid hormone resistance
Pseudchypoparathyroidism
Hypomagnesemia

Renal disease

Loss of calcium from the circulation
Hyperphosphatemia
Tumor lysis
Acute pancreatitis
Osteoblastic metastases
Acute respiratory alkalosis

Sepsis or acute severe illness

Hypomagnesemia can reduce PTH secretion or cause PTH resistance and is therefore associated
with normal, low, or high PTH levels

Data from: Thakker, RV. Hypocalcemia: Pathogenesis, differential diagnosis, and management. In: Primer on
the metabolic hone diseases and disorders of mineral metabolism, sixth edition, American Society of Bone

and Mineral Research 2006; 35:213.
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Hipocalcemia
Baixo PTH (Hipoparatireoidismo)




Hipocalcemia
Baixo PTH (Hipoparatireoidismo)

Desenvolvimento Anormal das Glandulas Paratiredides




Hipocalcemia
PTH elevado

Pseudohipoparatireoidismo (Resisténcia ao PTH)




Hipocalcemia
PTH elevado

Jeticiencia ou Resistencia a Vitamina




Hipocalcemia
PTH elevado

Hiperfosfatemia




Hipocalcemia
PTH elevado

Metastase Osteoblastica

metastatico




Pancreatite aguda

Hipocalcemia
PTH elevado




Hipocalcemia

Sépsis, Grande Queimado e Grandes Cirurgias

Piora na
secrecdodo
PTH

Acdode Queda na
citocinas nas produgdo do
paratiredides calcitriol

Hipocalcemia

Hipomagne- Hipoalbu-
semia minemia

Resisténcia Grandes
dos 6rgdo ao volumes de
PTH sangue




Hipomagnesemia — Principais Causas

Hipocalcemia




Hipocalcemia

Hipomagnesemia
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Drogas

Hipocalcemia




Pseudohipocalcemia

Hipocalcemia
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Hipocalcemia

Manifestagoes clinicas

Neuromusculares | Cardiovasculares Ectodérmicas Gastrointestinais Osseas

Tetania (sinais de

Trosseau e Osteomalacia

Chvostek), Hipotensao Pele seca Esteatorréia .t
(Raquitismo)

espasmos

carpopedal

Convulsdes Arritmias: 1QT Perda de cabelo Osteopenia

Papiledema AEIELEHRE Eczemas Osteite fibrosa (IRC)

repolarizagao

Broncoespasmo e . .
. P ICC Catarata Hipoplasia dental
Laringoespasmo

Parestesias de
extremidades e
peri-oral

Depressao e
Psicose



Hipocalcemia




Hipocalcemia devido a hipomaghesemia

Tratamento da hipomagnesemia




Hipocalcemia

Tratamento

Hipoparatireoidismo permanente

Manter o calcio entre 8.0 to 8.5 mg/dL

Evitar hipercalciuria (calcio na urina de 24 h < 300 mg).

1,0 a 1,5 g de calcio elementar por dia.

Se houver calciuria reduzir a dose de vitamina D e de calcio.
Alguns pacientes requerem o uso de diuréticos tiazidicos.

Deficiéncia de vitamina D

Calcio oral ndao poder ser absorvido.

E necessaria a administracdo de vitamina D, a qual permite uma dose menor de
suplementacao de calcio oral. Calcitriol é o metabdlito da vitamina D de escolha, pois
nao requer ativacao renal, rapido inicio de acdao e meia-vida curta

Deficiéncia nutricional (250HD <20 ng/ml). Tratamento com 50.000 Ul de vitamina D2
ou D3 VO uma vez por semana, por seis a oito semanas. Continua-se com 800 a 1000 Ul
de D3 diariamente.




Hipercalcemia
Resposta Adaptativa




Hipercalcemia

Principais Causas

PTH-mediated Medications
Primary hyperparathyroidism (sporadic) Thiazide diuretics
Familial Lithium

MEN-I and -IIa

FHH |

Tertiary hyperparathyroidism (acute renal failure)

Teriparatide
Excessive Vitamin A

Theophylline toxicity

PTH-independent -
Miscellaneous

Hypercalcemia of malignancy

Hyperthyroidism
PTHrp

Acromeqgaly
Activation of extrarenal 1 alpha-hydroxylase (increased calcitriol)

i i Pheochromocytoma
Osteolytic bone metastases and local cytokines

. . . s Adrenal insufficiency
Vitamin D intoxication

Chronic granulomatous disorders Immobilization

Activation of extrarenal 1 alpha-hydroxylase (increased calditriol) Parenteral nutrition

Milk alkali syndrome

Hiperparatireoidismo e Neoplasias

MEN: multiple endocrine neoplasia; FHH: familial hypocalciuric hypercalcemia; PTHrp:
parathyroid hormone-related peptide.

Adapted from: Khairalfah, W, Fawaz, A, Brown, EM, and El-Hajj Fuleihan, G. Hypercalcemia
and diabetes insipidus in a patient previously treated with lithium. Nat Clin Pract Nephrof

2007; 3:397. I UpToDate



Hipercalcemia
PTH mediado — REABSORCAO OSSEA

Hiperparatireoidismo Primario

: Adenoma das
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Hipercalcemia
PTH mediado — REABSORCAO OSSEA

Hiperparatireoidismo Secundario e
Terceario

\V Excrecdo de PO,
ede NH;

NCaXPO,
e Acidose




Hipercalcemia
PTH mediado — REABSORCAO OSSEA

Hiperparatireoidismo Secundario e Terciario




Hipercalcemia
PTH Independente - ABSORCAO DE CALCIO

Hipervitaminose D
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Hipercalcemia
PTH Independente — REABSORCAO OSSEA

Neoplasias

" TNF, HGF
g |IL-1elL-6

Pré-osteoclasto

Resorption

Osteoclasto



Hipercalcemia
PTH Independente — REABSORCAO OSSEA

Neoplasias

Resting

Pré-osteoclasto Osteoclasto




Hipercalcemia

PTH Independente — REABSORCAO OSSEA

Neoplasias

A Absorgao intestinal de Ca -
S —




Hipercalcemia
REABSORCAO OSSEA

Miscelania

Macrofagos
Pulmonares




Hipercalcemia




Hipercalcemia

Miscelania




Hipercalcemia
ABSORCAO DE CALCIO

Sindrome Leite — Alcali

Insuficiencia Renal -
O e anien tl’anspl?l‘l } if D/C Na reabsorpti

depen on
Na/ Cl transport .. DIC Ca™™ reabsorption



Drogas

Hipercalcemia




Hipercalcemia

Manifestagoes clinicas

. . Musculo- . .
Gastrointestinais s Neuroldgica Cardiovasculares
esquelética

Anorexia,

Poliuria e i Fraqueza Diminuigao da Encurtamento do
ey . Nauseas e ~
Polidpsia . Muscular Concentragao Intervalo QT
Vomitos
Nefrolitiase e N 2 o . .
. Constipacao Dor Ossea Confusao Bradicardia
Nefrocalcinose
Acidose Tubular . Osteopenia e . . ~
. Pancreatite P Fadiga Hipertensao
Distal Osteoporose
Diabetes
Insipidus Ulcera Péptica Coma

Nefrogénico

IRA

IRC



Hipercalcemia

Tratamento




Hipercalcemia

Tratamento Ca > 14 mg/dl ou elevagdo aguda sintomatica




Hipercalcemia

Tratamento Ca > 14 mg/dl ou elevacao cronica
sintomatica




Parque Band-e-Amir

Afeganistao



Parque Band-e-Amir
Afeganistao



Afeganistao




Parque Band-e-Amir
Afeganistao
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Hipocalcemia

Diagnostico
serum calcium

Hypoparathyr Normal or
-yr-> P v Low Low Elevated Normal Normal Normal
oidism low
Activating
mutation

. Normal or
calcium I Low Elevated Normal Normal Normal Normal
sensing (L
receptor
Hypomagnese Normal or
m‘i': & low Low Normal Low Normal Normal Normal

PTH resistance

(pseudohypop Elevated Low Elevated Normal Normal Normal Normal
arathyroidism)

Vitamin D Low or Low or
! ?n.mn Elevated Normal Low Normal Normal
deficiency normal normal
Chronic kid Normal or
ronic kidney Elevated Low Elevated Normal Low Elevated

disease low*



Hipercalcemia
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