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More is not always better: A case of excess calcium
carbonate ingestion causing milk-alkali syndrome

BACKGROUND
Milk-Alkali Syndrome is constituted by:
• Metabolic alkalosis
• Acute kidney injury
• Hypercalcemia 

First recognized in the early 20th century as a result of a 
common treatment of peptic ulcers by milk/cream and an 
absorbable alkali. It essentially disappeared when H2 
blockers began being used to treat peptic ulcers in the 
1980s.1

Incidence is increasing with the increased use of calcium-
carbonate in antacids and osteoporosis prevention 
medications.

MAS is the third most common cause of hypercalcemia, 
behind malignancy and hyperparathyroidism.1 Prevalence 
ranges from 9-12% among patients with hospitalized with 
hypercalcemia.2

Risk is increased with:
• Vomiting
• Diuretics 
• Chronic kidney disease 
• Excessive vitamin D intake

Pathogenesis: 2, 3

CASE DESCRIPTION
A 54-year-old female with a medical 
history of chronic kidney disease
stage IV (baseline creatine 3) and 
alcohol use disorder presented to the 
Emergency Department with altered 
mental status of about 1 day 
duration. She was unable to provide a 
history but a discussion with her friend 
revealed that patient had previously 
been binge drinking and vomiting 
excessively, with subsequent ingestion 
of large amounts of calcium 
carbonate (aka: Tums) and milk to 
relieve gastric irritation. Review of 
patient's chart revealed previous 
hospital admissions for the same 
problem. Relevant labs are shown 
below.  

Vital signs were within normal limits. 
Physical exam was positive for visual 
hallucinations, anxious mood and 
confusion. Urine drug screen was 
negative. A diagnosis of milk-alkali 
syndrome (MAS) was made, largely 
based on history and lab findings.

Patient was treated with fluids and 
repletion of her electrolytes and her 
labs and mental status normalized 
over subsequent 48 hours. 

CONCLUSIONS
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MAS consists of the triad seen below: 

The prevalence of MAS is increasing due 
to the wide availability of calcium-
containing supplements and antacids. In 
order to counteract this:

1) Calcium-carbonate based antacids need 
better product labeling to warn for 
MAS.4

2) .Increased awareness amongst at risk 
patient populations, such as the elderly 
and those with renal disease, is vital.

3) Clinicians should be able to recognize 
this syndrome or consider it in their 
differential, since intervention is crucial 
to prevent morbidity and mortality. 

CLINICAL SIGNIFICANCE 
Clinical Manifestations:
• In acute presentation, symptoms largely due to 

hypercalcemia 
• Symptoms of hypercalcemia can be 

summarized with the classic phrase “stones, 
bones, groans, and psychiatric overtones” 

• Renal injury is often incidental finding

Diagnosis:
• Detailed history very important. 
• Calcium levels above 2.60 mmol/L
• Elevated 1,25-hydroxyvitamin D levels
• Analyze PTH to rule out etiology of 

hyperparathyroidism
• Typical presentation is a woman taking calcium 

carbonate.1

Management:
• Withhold calcium and vitamin D 
• Aggressive IV hydration 
• In severe cases, bisphosphonates and dialysis 

may be useful.3

Possible Complications If Untreated:
• Metastatic calcification within blood vessels
• Myocardial infarction
• Irreversible renal failure


