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Based primarily on cellular data (1) and community-based epidemiological studies (2)
showing an association of low magnesium (Mg) levels with malignant arrhythmias and
mortality, guidelines recommend Mg supplementation to maintain levels >2.0 mg/dL during
acute myocardial infarction (AMI) (3), despite lack of supporting data from >26 randomized
trials of routine Mg supplementation (4). We used the Cerner Health Facts® database, a
national database of patients hospitalized with AMI, to determine the association of Mg
levels with in-hospital mortality and malignant cardiac arrhythmias.

METHODS

Eligible patients were hospitalized 2005-2015 with a clinically relevant AMI, defined as 1)
principal discharge diagnosis of AMI and cardiac biomarkers >3x ULN within 48 hours of
admission, or 2) secondary discharge diagnosis of AMI and cardiac biomarkers >10x ULN
within 48 hours of admission. All data were extracted de-identified from electronic health
records. Laboratory data were time-stamped. As this dataset represents real-world care, local
providers dictated all laboratory draws, electrolyte supplementation, and other aspects of
clinical care.

Hierarchical Cox regression evaluated the association of most recent Mg level (as a time-
varying covariate) with in-hospital mortality. As a secondary analysis, logistic regression
examined the association of admission Mg level with in-hospital malignant arrhythmia
(ventricular tachycardia or fibrillation or cardiac arrest). As arrhythmias were not time-
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stamped (only noted on discharge diagnoses), we could not analyze Mg levels as a time-
varying covariate. Both models adjusted for age, sex, race, smoking, alcohol abuse, diabetes,
heart failure, cerebrovascular disease, kidney disease, liver disease, and admission
potassium, creatinine, and hematocrit. Hospital site was included as a random effect to
account for clustering of patients within sites.

The UMKC IRB determined this as non-human subjects research, and a waiver of informed
consent was granted. Analyses were conducted with SAS v9.4 (SAS Institute, Cary, NC) and
R v3.2.1 (R Core Team, Vienna, Austria).

Among 10,806 patients hospitalized at 77 US hospitals with a clinically-relevant AMI,
median age was 66 years, 61% male, and 81% white. Median length of stay was 3.1 (IQR
2.1-5.8) days. 63% had at least 1 Mg level checked with median admission Mg 1.9mg/dL
(IQR 1.8-2.1). Patients who presented with low Mg were more likely to be female and have
diabetes and heart failure. Patients with admission Mg <1.8mg/dL, 1.8mg/dL, 1.9-
2.0mg/dL, and >2mg/dL had in-hospital mortality rates of 7.4% vs. 4.1% vs. 4.7% vs. 9.7%,
respectively (unadjusted p<0.001). After adjusting for patient factors, there continued to be a
U-shaped relationship between most recent Mg level and mortality (Figure 1A), with the
lowest hazard of death at most recent Mg level ~1.8 mg/dL. A similar relationship was
evident between admission Mg level and odds of malignant arrhythmia (Figure 1B).

DISCUSSION

Previously conducted large multicenter trials found no benefit of routine intravenous Mg
supplementation in AMI (1); however these studies did not specifically assess the
relationship of Mg levels and in-hospital outcomes. In a retrospective multi-center study of
>10,000 patients with AMI, we found that serum Mg levels were associated with in-hospital
mortality and malignant arrhythmias in a U-shaped manner, with the lowest risk of adverse
events at serum Mg levels ~1.7 to 1.9 mg/dL. While our results confirm risk associated with
hypomagnesemia, they also demonstrate increased risk with higher Mg levels and suggest
that the optimal range of Mg in patients with AMI may be lower than what is currently
recommended by AMI guidelines. Importantly, these results represent associations and
therefore cannot explicitly define a specific safe Mg level; however, they do suggest that
aggressive supplementation may not be necessary (or safe) for Mg levels slightly lower than
2.0 mg/dL.
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FIGURE 1.

A-Adjusted Association of Most Recent Mg Level with In-Hospital Mortality.

Model accounted for demographic and clinical factors, #Mg checks during hospitalization,
and Mg as a time-varying covariate.

B-Adjusted Association of Admission Mg Level with In-Hospital Malignant Arrhythmia.
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