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Assessment and clinical course of hypocalcemia in critical illness

INTRODUCTION: Hypocalcemia is common in critically ill patients. However, its clinical course during the early days of admission and the role of calcium supplementation remain uncertain, and the assessment of calcium status is inconsistent. We aimed to establish the course of hypocalcemia during the early days of critical illness in relation to mortality and to assess the impact of calcium supplementation on calcium normalization and mortality.

METHODS: Data were collected on 1,038 admissions to the critical care units of a tertiary care hospital. One gram of calcium gluconate was administered intravenously once daily to patients with adjusted calcium (AdjCa)<2.2 mmol/L. Demographic and outcome data were compared in normocalcemic (ionized calcium, iCa, 1.1-1.3 mmol/L) and mildly and severely hypocalcemic patients (iCa 0.9-1.1 mmol/L and <0.9 mmol/L, respectively). The change in iCa concentrations was monitored during the first four days of admission and comparisons between groups were made using Repeated Measures ANOVA. Comparisons of normalization and outcome were made between hypocalcemic patients who did and did not receive calcium replacement according to the local protocol. The suitability of AdjCa to predict low iCa was determined by analyzing sensitivity, specificity and receiver operating characteristic (ROC) curves. Multivariate logistic regression was performed to determine associations of other electrolyte derangements with hypocalcemia.

RESULTS: 55.2% of patients were hypocalcemic on admission; 6.2% severely so. Severely hypocalcemic patients required critical care for longer (P=0.001) compared to normocalcemic or mildly hypocalcemic patients, but there was no difference in mortality between groups (P=0.48). iCa levels normalized within four days in most, with no difference in normalization between those who died and survived (P=0.35). Severely hypocalcemic patients who failed to normalize their iCa by day 4 had double the mortality (38% vs. 19%, P=0.15). Neither iCa normalization nor survival were superior in hypocalcemic patients receiving supplementation on admission. AdjCa<2.2 mmol/L had a sensitivity of 78.2% and specificity of 63.3% for predicting iCa<1.1 mmol/L. Low magnesium, sodium and albumin were independently associated with hypocalcemia on admission.

CONCLUSIONS: Hypocalcemia usually normalizes within the first four days after admission to ICU and failure to normalize in severely hypocalcemic patients may be associated with increased mortality. Calcium replacement appears not to improve normalization or mortality. AdjCa is not a good surrogate of iCa in an ICU setting.

Key messages
• Hypocalcaemia is common in critical illness but tends to normalize during the early days of admission to intensive care.
• In most cases normalization of calcium status is not associated with improved outcome, however mortality may be higher in severely hypocalcaemic patients who remain hypocalcemic on the fourth day of their admission.
• Calcium supplementation does not improve either calcium normalization or survival and a large randomized controlled trial is required to assess the effectiveness and side effects of this intervention.
• Albumin-adjusted calcium is a poor predictor of low ionized calcium in critical illness and should not be used in this setting.
• Low magnesium, sodium and albumin are independently associated with low ionized calcium and this should be considered in the overall management of each patient.

Intro
· Studies have reported association between hypocalcemia and poor outcome
· Though studies suggest that is only severe hypocalcemia that is indep predictor of mortality
· No evidence on the impact of calcium supplementation on outcome in CC patients
· Experimental sepsis studies :  no benefit or increased mortality
· Adjusted calcium formulas to correct tCa for variations in albumin in order to reflect iCa – not a reliable substitue for iCa
· Mg and P affect calcium homeostasis

What they did
· Retrospective, observational study, single center
· APACHE II
· Used iCa – change over time
· Though calculated adjusted calcium (protocol for calcium supplementation) – 1g calcium gluconate given when AdjCa < 2.2

Results
· 55% had iHOCa, 6% severe
· No difference in mortality between severely hypo-, mildly hypo- or normo- calcemic patients
· BUT LOH was longer (14 vs 9 vs 8 days)
· Most patients had normal iCa by day 4
· 30% were hypocalcemic on day 4 – no difference in mortality between patients with normal calcium on day 4 vs hypocalcemic patients
· Trend towards increase in mortality in patients severely iHOCa on admission that failed to normalize
· 78% of hypocalcemic patients were ID with AdjCa – and therefore supplemented
· [bookmark: _GoBack]Low AdjCa is a poor surrogate for iHOCa
· No difference in normalization between supplemented vs non supplemented patients
· No difference in mortality between supplemented vs non supplemented patients
· Low magnesium, sodium and albumin independently associated with iHOCa
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