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Calcium 

¾ Plays a role inside (intracellular) and outside (extarcellular) 
cells 

¾ Functions of calcium 
·Muscle contraction 
·Nerve conduction 
·Coagulation 
·Enzyme and electrolyte regulation  
·Hormone release and exocytosis 
·Cell division 
 

¾ Calcium enters extra-cellular fluid from intestine and bone 
¾ Calcium is excreted through kidneys 
¾ Calcium is tightly controlled by hormones (PTH, Calcitriol, 

calcitonin) 
¾ Human body contains 1100 g calcium 
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CALCIUM HOMEOSTASIS 
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Ca ð Daily Requirements 

Age/ sex Ca (mg) 

1-3 350 

4-6 450 

7-10 550 

11-18 M 1000 

11-18 F 800 

19 + 700 



Ca ð Dietary Sources and Vit D source  
                                                                                          (NDC) 

¾Milk ï 100 ml =120mg 

¾Cheese ï 15gm = 110mg 

¾ Yoghurt pot ï 80gm = 160mg 

¾Other sources 

·Fish 

·Meat 

·Bread 

·Cereal 

·Broccoli 



PTH and Calcitonin 

 

10 



11 

CALCIUM, PTH, AND VITAMIN D FEEDBACK 

LOOPS 

NORMAL BLOOD Ca 

RISING BLOOD Ca 

FALLING BLOOD Ca 

SUPPRESS PTH 

STIMULATE PTH 

  BONE RESORPTION 

  URINARY LOSS 

  1,25(OH)2 D PRODUCTION 

   BONE RESORPTION 

   URINARY LOSS 

   1,25(OH)2 D PRODUCTION 
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Case Vignette 1 

¾A 33 years old female patient 

presented clinically with a grand male 

fit.  

¾ The patient gave a history of 

thyroidectomy for the treatment of 

graves disease (hyperthyroidism) 

¾Ca 1.6 mmol/ l, Pi 2.6 mmol/ l, ALP 

237 

 



Hypocalcaemia - Causes 

¾ Failure of secretion or actions of PTH 

¾Disorders of vitamin D (Deficiency or 

Resistance) 

¾CaSR disorders 

¾Dietary Ca deficiency (CMPI) 

¾Malabsorption of Ca ï coeliac disease, short 

gut, tufting enteropathy 

¾Others- renal failure, pancreatitis, tumor lysis 

 



Hypoparathyroidism 

¾ Iatrogenic 

         Surgery 

         Irradiation 

¾ Autoimmune 

    HAM syndrome 

     (Type 1) 

    Familial  

    Sporadic 

¾ Neonatal 

 

¾ Metal overload - Ion 

deficiency 

     Wilsons diseae 

     Haemochromatosis 

     Mg  deficiency 

     Aluminium 

deficiency 

¾ Infiltration of the 

parathyroid glands 



Hypoparatyroidism (Congenial) 

¾ Isolated primary 

hypoparathyroidism 

¾  X-linked primary 

hypoparathyroidism  

¾  X autosomal-recessive 

primary 

hypoparathyroidism 

¾  Branchial dysgenesis 

(DiGeorge syndrome) 

¾  Chromosomal defects  

¾  Monogenic 

¾  Isolated autosomal-

dominant conditions 

¾  Isolated autosomal-

recessive conditions 

¾  Velocardiofacial 

(Shprintzen) syndrome 

¾ Zellweger syndrome 

¾ Teratogenic effects 

¾ Diabetic embryopathy 

¾  Fetal alcohol syndrome 

¾ Retinoid embryopathy 

¾ Cardiofacial/DiGeorge/Kenn
y-Caffey syndrome 

¾ Kearns-Sayre syndrome 

¾ Barakat syndrome 

¾ Hypoparathyroidism with 
short stature, mental 
retardation, and seizures 

¾ Mutation of chromosome 3q 

¾ Familial isolated 
hypoparathyroidism 



Hypocalcemia: clinical signs 

¾ Paresthesias 

¾ Tetany (carpopedal spasm) 

¾Trousseauôs, Chvostekôs signs 

¾ Seizures 

¾Chronic: cataracts, basal ganglia Ca 



Trousseauõs sign and Chvostekõs 

Sign 



Hypocalcemia: evaluation 

¾Confirm low corrected & ionized calcium 

    Corrected Ca = Ca (mg/dl) + 0.8 (4 ï albumin in 

g/dl) 

¾History: 

·Neck surgery 

·Other autoimmune endocrine disorders 

·Causes of Mg deficiency 

·Malabsorption 

·Family history 



Hypocalcemia: evaluation 
 

            Cause 

Hypoparathyroidism 

 

PTH resistance 

 

Vitamin D deficiency 

 

Vitamin D resistance 

Phosphate 

   High 

 

   High 

 

   Low 

 

   Low 

   Other 

PTH low 

 

PTH high 

 

25-OHD low 

Alk phos 

 Normal 

 

 Normal 

 

  High 

 

  High 



Hypocalcemia: evaluation 

¾ Physical exam: 

·Signs of tetany 

·Signs of pseudohypoparathyroidism 

ƺShort metacarpals 

ƺShort stature, round face 

¾ Lab 

·PTH 

·Creatinine, Mg, P, alkaline phosphatase 

·25-OH vitamin D 

·Urinary Ca/ Cr ratio 

 

 



Urine 

Ca/Cr 

>0.56 

mmol/mmol 

<0.56 

mmol/mmol 

Hypocalcaemic 

hypercalciuria 

Serum P 

Low High 

Vitamin D related causes 

Serum 25 OH D 

Serum 1, 25 

(OH)2 D 

VDDR 

Type I 

VDDR 

Type II 

Low Normal 

Low High 

Serum PTH 

Low High 

Vit D Deficiency 

Hypo-para-

thyroidism 

Pseudo-hypo-

para-thyroidism 



Hypocalcemia: acute therapy 

¾ IV calcium infusion 

·1-2 gm Ca gluconate (10-20 ml) IV over 10 min 

·6 gm Ca gluconate/500 cc D5W over 6 hr 

·Follow plasma Ca & P Q 4-6 hr & adjust rate 

 

¾ IV or oral calcitriol 0.25-2 mcg/day 

 

¾Oral calcium carbonate 1-2 gm BID-TID 



Hypocalcemia: chronic therapy 

¾Oral calcitriol 0.25-2 mcg/day 

¾Calcium carbonate 1-2 gm BID-TID 








