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Abstract: Calcium plays a critical role in neuromuscular excitement and other cellular functions. Therefore, extracellular calcium
concentration is maintained within a very narrow range through interaction of calcium regulating hormones such as parathyroid
hormone , calcitonin ,and vitamin D in the presence of normal renal function. Special attention should be paid to patients on vitamin D
and calcium supplementation in situations of dehydration and /or renal insufficiency, even though the usual dose of these supplements

are unchanged over time. We report a case presenting with a triad of hypercalcemia, metabolic alkalosis and renal failure secondary to
treatment of primaryhypoparathyroidism.
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1. Background hypercalcemia [serum calcium >2.6 mmol/L] (figure 1). If
untreated it can lead to metastatic calcification and renal

Milk-alkali syndrome is caused by the ingestion of large  failure.

amounts of calcium and absorbable alkali, with resulting

Gl Tract
ttHCO; t{iCa buffering , | pone
— IsHCO, 5Ca } PTH

kidne 1 CTR
5':/ Eeney I E a ElF'.AAtr:_tij.ratinn
{1t HCO,excretion ctivity

111 Ca excretion, natriuresis, diuresis

T JIGFR ~_ \
HCO, reabsorption in ™ . i )
prg}(ir|f|5r| tubuie Ff'fém ' .. 11sCa +}Ca excretion | GFR {volume depletion
PTH. P ALK glomerular

I- !- HCO.excretion \?samnstridian

: 11 GFR
111 sHCO, (alkalosis) | #4 Ca excretion
t Ca reabsorption - distal tubule f1i sCa

~ ~

renal damage - nephrocalcinosis
{7potentiated by alkalosis)
Figure 1: Pathogenesis of milk-alkali syndrome

This syndrome was initially recognized more than 100 years ~ With the development of nonabsorbable alkali and H2
ago when Sippy described his regimen of treatment of peptic ~ blockers for treatment of peptic ulcer disease, milk-alkali
ulcer disease by administration of milk and bicarbonate .[1] syndrome became a rare cause of hypercalcemia.[2,3].
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Resurgence of this syndrome has occurred with the
increased wuse of calcium carbonate and calcium
supplements. Milk-alkali syndrome is now the third most
common cause of hypercalcemia in hospitalized patients
[4,5].

2. Case Summary

We present a 13-year- old Saudi boy, of consanguineous
parents, and a family with history of renal stones and ESRD
affecting his wuncle. He is a known case of
hypoparathyroidism, was diagnosed 2 years back when he
presented with a febrile generalized tonic convulsions,
associated with up-rolling of eyes and twitching of face
.During this attack, his level of consciousness was
preserved. He was then admitted to peripheral hospital for
observation and further evaluation for 5 days. Serum
electrolytes showed hypocalcemia 1.5mmol/L , and
management of hypocalcemia given. On 6" day of
admission he developed uncontrolled convulsions that
required urgent referral toour hospital , where he was

investigated and diagnosed as case of primary
hypoaparathyroidism.
He was discharged on supplements (oral

calciumglubionatel.437 gram POq 6 hours , magnesium
0xide1200 mg POq 6 hours , alfacalcidoll microgram orally
twice daily) and he was referred to tertiary center for further
evaluation . Case was accepted at a tertiary center in Riyadh,
where he was admitted for further investigations. They
diagnosed the case as hypocalcemia due to primary
hypoparathyroidism, hypomagnesemia, mild
nephrocalcinosis and suspected
hypocalcemichypomagnesemic hypercalciuria and they
continued same management .

After 6 months of following there at the higher center as an
outpatient, patient was referred to pediatric nephrology team
in our hospital. Since then patient had frequent attacks of
symptomatichypocalcemia (admitted three times with
tremors, numbness, hypocalcemia and hypomagnesemia),
following bouts of diarrhea and/or vomiting.

Last admission to our hospital, patient presented with
dehydration.  Otherwise, physical examination was
unremarkable apart of being underweight at 10" centile on
growth chart .When investigated his serum calciumwas high
3.21 mmol/L,serum magnesium was normal0.83mmol/L,
serum creatinine was high 187u MOL/L,high BUN,high to
normal serum phosphorus, normal vitamin D serum level,
and lowparathyroid hormone. Abdominal US, CT- chest and
abdomen: NAD. Case had hypercalcemia, metabolic
alkalosis and acute renal failure, so diagnosed by pediatric
nephrologist as milk-alkali syndrome.

3. Discussion

This child presented with the classical triad of
hypercalcemia, metabolic alkalosis and renal impairment.
This fulfills the criteria of milk-alkali syndrome[6].In the
absence of any other identifiable cause of hypercalcemia,
this could be attributed to his treatment of
primaryhypoparathyroidism.[7].He has been on this

treatment regularly for the last two years, with good
compliance. However, he suffered bouts of manifest tetany,
following each attack of recurrent gastroenteritis,and that
also caused him to be admitted to hospital until his serum
calcium could be raised, corrected and stabilized. Lately, he
was admitted with hypercalcemia, alkalosis and renal
impairment for the first time during his follow up
course,while maintained on same medication, same dosage.
To the best of our knowledge, very few similar cases were
described in the literature .One of them was described in
Turkey from department of nephrology Cukurova
University, Adana, and published in Indian J Endocrinol
Metab,2013[8].The other case was a Korean adult patient
with post- operative hypoparathyroidism. She developed
milk-alkali syndrome during her long-term maintenance
therapy with calcium supplement[9].

Of note is the corrected serum calcium at 3.21 mmol/L .We
excluded other causes ofhypercalcemia .There was no
evidence of cancer on both CT chest and abdomen[figure
2&3]. (No thiazide diuretic prescribed to the patient for any
reason and no other drugs that may contribute to
hypercalcemia]. Excessive intake of oral calcium or vitamin
D was ruled out by meticulous history taking,and during
admission.Our patient was only receiving his regular dose of
oralalfacalcidol and oral calcium for treatment of
hypoparathyroidism.

Figure 3: Patient CT- abdomen
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This patient presented with recurrent diarrhea and
vomiting.This gastrointestinal loss of magnesium could have
attributed to his primaryhypoparathyroidism  which
aggravated his hypocalcemia due to hypercalcuria.Each
attack of manifest tetany was following a bout of
gastroenteritis,which  supports this assumption.In the
deficiency of parathormone, bone resorption, phosphaturic
effect, renal distal tubular calcium reabsorption, and 1,25-
dihydroxy vitamin D—mediated dietary calcium absorption
all are deficient. Therefore, the consequence is
hypocalcemia. Primary hypoparathyroidism is defined by a
low concentration of PTH with a concomitant low calcium
level. The measurement of serum 25-hydroxy vitamin D was
normal to exclude vitamin D deficiency as a cause of
hypocalcemia.[10]

Parathormone is a phosphaturic hormone. In its deficiency,
phosphorus levels in the blood rise.Our patient had near-
normal serum level of phosphorus most of the time.

Avid absorption of large doses of calcium leads to more
suppression of parathyroid hormone which then leads to
enhanced bicarbonate retention by the kidney adding more
to alkalosis which leads toan increase in renal reabsorption
of calcium. Hypercalcemia deteriorates renal function
through  dehydration due to polyuria and renal
vasoconstriction resulting in decreased glomerular filtration
rate. Vice versa, dehydration can raise serum calcium.[11].
So, a vicious circle ensues.

4. Conclusion

A meticulous follow up of serum calcium, phosphorus,
magnesium, renal function test and blood gas is mandatory
for any patient with primary hypothyroidism on calcium and
vitamin D therapy. His therapy could initiate milk-alkali
syndrome, especially in presence of dehydration, and
underlying kidney pathology.
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