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Introduction


In the normal population, total and ionized serum magnesium (Mg) concentrations usually lie between 0.65 and 1.05mmol/L and 0.45 and 0.74mmol/L, respectively. In HemoDialysis (HD) and Peritoneal Dialysis (PD) patients, both total and ionized magnesium concentrations are often slightly elevated above the normal range and have been shown to be dependent on residual renal function [1,2]. An understanding of the physiology in Mg handling is therefore of relevance for those taking care of patients with HD or PD [3].

3.1. Hypomagnesaemia and mortality in dialysis

A growing body of literature associate hypomagnesaemia with important clinical end points such an increased risk of Cardio Vascular Disease (CVD), comorbidity and mortality [3]. Ishimura [4] investigated the prognostic value of serum magnesium concentration for mortality in 515 patients on HD (age 60±12 years, 306 males and 209 females; 24% diabetics). The patients under went follow-up for 51±17 months. During the follow-up period, there were 103 all-cause deaths, including 63 non-cardiovascular deaths. Multivariate Cox proportional hazard analysis demonstrated that serum magnesium was a significant predictor for mortality (HR (per 1mg/dL increase), 0.485 [95% CI, 0.241-0.975), p = 0.0424), particularly for non-cardiovascular mortality (HR 0.318 [95% CI, 0.132 to 0.769), p = 0.0110), after adjustment for other confounders, such as age, gender, HemoDialysis duration, and the presence of diabetes.


Finally, lower serum magnesium level is a significant predictor for mortality in HD, particularly for non-cardiovascular mortality, although the mechanisms remain to be explored in future studies. Sakaguchi [5] conducted a nationwide registry based cohort study of 142 555 Japanese HD patients. During follow-up 11,454 deaths occurred, of which 4774 had a CVD cause, so mortality accounted for 41.7% of deaths; hypomagnesemia was significantly associated with an increased risk of mortality in hemodialysis patients.

Interventional studies are needed to clarify whether magnesium supplementation is beneficial for improving patient prognosis. Lacson [6] investigated 7,544 HD patients in the follow- up study, there were 4,531 deaths. In Cox proportional hazards models, there was a linear decline in death risk from the lowest to the highest serum magnesium category, with the best survival at serum magnesium levels >2.50mEq/L (HR, 0.68; 95%CI, 0.560.82). Elevated serum magnesium levels > 2.10mEq/L were associated with better survival than low serum magnesium levels <1.30mEq/L in HD patients. Prospective studies may determine whether manipulation of low serum magnesium levels affects survival.

Li [7] investigated 9,359 HD patients, among patients with low albumin level (<3.5g/dL) and magnesium level < 2.0mg/dL were associated with an additional death risk (adjusted HR, 1.17; 95%CI, 1.05-1.31; P = 0.004). Fein [8] conducted a study and enrolled 62 PD patients. Mg levels <0.8mmol/L at enrollment were associated with a higher relative risk of death. During the follow-up period, 27 patients died (43.5%). Multivariate Cox regression analysis revealed that serum magnesium is a significant predictor of mortality (RR: 0.984; p = 0.048) after adjusting for age, race, sex, diabetes, and months on dialysis at enrollment. Yang [9] conducted a study of 10 682 PD patients, the higher risk for hospitalization persisted upon adjustment for laboratory variables, whereas that for all-cause mortality was attenuated to a non significant level. The greatest risk for hospitalization was in patients with low serum albumin levels (<3.5 g/dL; p < 0.001). There are many factor in PD, such as inflammation and nutritional status that have been linked with magnesium.

Cai [10] evaluated 253 PD patients, 36 patients (14.2%) suffered from hypomagnesemia. During amedian follow-up of 29 months (range: 4-120 months), 60 patients (23.7%) died, and 35(58.3%) of these deaths were attributed to cardiovascular causes. Low serum magnesium was positively associated with peritoneal dialysis duration (r = 0.303, p < 0.001) as well as serum concentrations of albumin (r = 0.220, p < 0.001), triglycerides (r = 0.160, p = 0.011), potassium (r = 0.156, p = 0.013), calcium(r = 0.299, p < 0.001) and phosphate (r = 0.191, p =0.002). In a multivariate Cox proportional hazards regression analysis, serum magnesium was an independent negative predictor of all-cause mortality (Hazard Ratio (HR) = 0.075, p = 0.011) and cardiovascular mortality (HR = 0.	003,	p <0.001), especially in female patients.

Conclusion

In dialysis patients there are few studies have concentrated on the role that altered Mg homeostasismay play. The limited evidence that exists on the relationship between Mg and outcomes about mortality. It remains unclear whether the link between Mg and clinical outcomes in dialysis patients is causal or associative. Further studies among HD and PD patients are warranted to explore whether there is an optimal range of serum Mg at which cardiovascular outcomes, hospitalization and survival are optimized.
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