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Abstract

Acute kidney injury (AKI) is associated with high mortality and progression to chronic kidney disease, and
increasing evidence indicates that hypomagnesemia may contribute to the risk of AKI while magnesium supplementation
may provide nephroprotective effects. This review summarizes experimental and clinical data demonstrating that
magnesium confers renal protection through multiple mechanisms, including improved renal blood flow, attenuation
of oxidative stress and apoptosis, suppression of inflammation, and preservation of mitochondrial function. Clinical
evidence suggests that magnesium supplementation reduces the incidence of AKl in patients undergoing cardiac
surgery, contrast exposure, cisplatin or colistin therapy, and critically ill populations, and is also associated with lower
mortality and decreased need for renal replacement therapy. Magnesium supplementation thus represents a safe,
cost-effective, and promising strategy for preventing AKI, although large-scale randomized controlled trials are still

warranted to confirm its long-term efficacy and safety.
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Type of

No | Author/Year Population

Study

Magnesium/

Outcomes
Control

Findings

1 |Khalili et al., |Open-label |ICU patients receiving | IV MgSO, aiming for AKI { AK
2021 RCT Vancomycin— serum Mg ~3.0 mg/dL |incidence, |(adjusted odds
Piperacillin/ vs. placebo LOS, 28-day |ratio =0.26, p~0.04)
Tazobactam. (n~=72) mortality
2 |Oh et al, Retrospective |intra-abdominal Intraoperative Mg Postop AKl on } AK (adjusted
2019% cohort surgery >2 hours infusion(loading 50mg/kg, | POD 0-3 odds ratio = 0.37;
(n=3,828) maintenance 15 mg/ 95% ClI 0.14-0.94)
kg/h)
3 [Koh et al, Prospective |Cardiac surgery Preoperative ionized | Postoperative | Low iMg t Ak
2022 cohort patients Mg measurement AKI
4 |Liu et al, Observational | Traumatic brain injury | Admission Mg level AKI during HypomagnesemiaT
2023 study patients in the ICU hospital stay |AKI
5 | Xiong et al,, Retrospective |Cardiac surgery Early postoperative Mg | Postoperative | Higher post-
2023% cohort patients level AKI operative Mg T AK|
6 [Shen et al, Retrospective | Admitted cancer Admission Mg level AKI during Low serum Mg t
2020 cohort patients admission | AKI
7 |Gupta et al,, |Retrospective |Patients receiving  [IV Mg on day 1 AKl or death | ¥ Risk of outcome
2025 % registry cisplatin (n~13,700) |(median 1-2 ¢) ~20% (adjusted
odds ratio ~0.80)
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Type of

Magnesium/

No | Author/Year Study Population Control Outcomes Findings
8 |Linetal, Retrospective | Patients with cirrhosis | Serum Mg trajectories | AKI and High serum Mg 1
2024 database in the ICU mortality AKI
9 |Gu WJ et al,, |Observational |Patients in the ICU MgSO, vs. notreatments 28-day | Mortality, } AK
2023 * Study mortality, AK
10 |Hosseini et al., | Open-label  |Patients receiving | IV MgSO, vs. placebo |AKI ! AKI, |
2025 RCT colistin Hypomagnesemia
11 | Suppadungsuk [RCT Cancer patients IV:MgSO, hydration vs. | AKI } AK
et al.,, 2020 receiving colistin standard treatment
12 |Yavuz et al., |Open-label |Animals receiving IV |IV MgSO, daily infusion | AKI 1 AK
2021% RCT colistin (n=45-50)  |vs. no treatment

RCT, randomized controlled trial; ICU, intensive care unit; Mg, magnesium; AKI, acute kidney injury; LOS, length of

hospital stay; IV intravenous

= o o = !
MNI1919N 2 LLNuﬂ'ﬁIV‘LL@Jﬂqu]ﬂquﬂqiﬂﬂwqmr]\16]

Type of

Intervention ‘

Target

‘ Outcomes

No | Author/Year Sty Population e B
1 [Khalili H. Open-label [ICU patients receiving | IV MgSOL1 (1 gincreased |3.0 mg/dL vs. | Mggrouphaslower
et al, 2021* |RCT vancomycin + piper- | serum Mg =0.18 me/|1.9 mg/dL AKl rate (adjusted
acillin-tazobactam) | dL) OR ~0.26, p=0.04)
(N=72)
2 |Suppadungsuk | Pilot RCT Cancer patients Pre-hydration with 16 | Prophylactic Lower incidence
S.etal.,, 2020% receiving weekly mEq of MgSO, in NSS | preload without | of cisplatin-
low-dose cisplatin | (as part of the serum Mg target | associated AKD in
(N=30) hydration regimen the Mg group
before cisplatin)
3 |lthan Y. et al,, |[Retrospec-|Patients receiving | Premedication with Prophylactic | A reduction in
2024* tive cisplatin (low-Mg | NSS + KCl + 12 mEq of | preload without | mean serum
multicenter | group (n=159) MgSO, vs. 24 mEq serum Mg target | creatinine from
study vs. high-Mg group MgSO, before cisplatin baseline to
(n=128)) 6 months in the
high-Mg group
4 | Firouzi A. Single-center | Patients receiving | IV MgSO, 1g Prophylactic Lower cisplatin-
et al, 2015 |RCT primary PCl (n=122) |immediately before preload without |induced AKI
the PCl as an add-on to | serum Mg target | (14.5% in the Mg
hydration group Vs 26.6% in
the control group)
5 |Yamamoto Y. |Prospective |Gynecologic, head &|Pre-hydration with 15 |Prophylactic Nephroprotective
et al, 2015” |historical neck cancer patients | mEq of MgSO, (as part | preload without | effect compared
cohort study |receiving cisplatin | of the hydrationregimen | serum Mg target | to cisplatin alone
(N = 14-37) before cisplatin)

RCT, randomized controlled trial; ICU, intensive care unit; Mg, magnesium; AKI, acute kidney injury; IV, intravenous;

PCl, primary coronary intervention
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