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To analyse the prevalence of magnesium disturbances in children admitted to the Paediatric 
Intensive Care Unit (PICU) and its relationship with complications and mortality. Single-center, 
observational, retrospective study. Children with measured serum magnesium levels were included. 
Clinical, analytical, treatment data, clinical severity scores (Functional Status Scale, Paediatric Risk 
of Mortality, Paediatric Logistic Organ Dysfunction and Paediatric Multiple Organ Dysfunction Score) 
at admission and during PICU admission, mortality and duration of admission were recorded. A 
cohort of 200 children (57% male) with a median age of 55 months (interquartile range 8 months to 
11 years) were included. Six children (3%) presented initial hypomagnesemia and 26 (13%) presented 
hypomagnesemia during admission. Hypomagnesemia during admission was significantly associated 
with the presence of acute kidney injury (AKI) (p = 0.038), shock (p = 0.003), and extracorporeal 
membrane oxygenation (ECMO) (p = 0.046). Patients with hypomagnesemia had a higher mortality 
(15.4% versus 1.7%) (p = 0.006). 64 children (32%) presented initial hypermagnesemia, and 89 
(44.5%) presented hypermagnesemia during admission. Hypermagnesemia during admission was 
significantly associated with heart surgery (p < 0.001), without significant differences in mortality 
(p = 0.702). Hypomagnesemia and hypermagnesemia are common among children admitted to the 
PICU. Hypomagnesemia during admission was associated with AKI, shock, ECMO and mortality. 
Hypermagnesemia during admission was associated with cardiac surgery but not with mortality.
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Abbreviations
AKI	� Acute kidney injury
CI	� Confidence interval
CRRT	� Continuous renal replacement therapy
ECMO	� Extracorporeal membrane oxygenation
FSS	� Functional status scale
ICU	� Intensive care unit
IQR	� Interquartile range
OR	� Odds ratio
PELOD	� Paediatric logistic organ dysfunction
PICU	� Paediatric intensive care unit
P-MODS	� Paediatric multiple organ dysfunction score
PRISM	� Paediatric risk of mortality

Magnesium is as an essential cofactor in several critical enzymatic reactions. Alterations in magnesium affect 
neuromuscular, cardiovascular, respiratory and metabolic functions1–3.

Hypomagnesemia has a prevalence of up to 65% in critically ill patients4–6. In some studies, hypomagnesemia 
has been associated with increased mortality4,7–10, but other studies have not observed this relationship11–13. An 
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association has also been found between hypomagnesemia, sepsis, the need for mechanical ventilation, and an 
increase in the time spent in the intensive care unit (ICU)4,6,13. However, most studies have been conducted on 
adult patients.

Hypermagnesemia is less common than hypomagnesemia in critically ill patients5,7. Some studies have linked 
hypermagnesemia with increased mortality4,7,14 and ICU admission duration7 although the results differ among 
the different series5. Few studies that have analysed the prevalence of hypermagnesemia in critically ill children5.

The objective of our study was to analyse the prevalence of hypomagnesemia and hypermagnesemia in 
critically ill children, and its relationship with complications during admission (need for mechanical ventilation, 
duration of admission, renal failure, sepsis, arrhythmias, cardiorespiratory arrest) and with mortality.

Methods
A single-center, retrospective, observational study was conducted. The study was approved by the Institutional 
Review Board (IRB), ethics and drug research committee, Hospital General Universitario Gregorio Marañón 
(HGUGM23/2017). Need for informed consent to participate was waived by the Institutional Review Board 
(IRB).

Inclusion criteria: All patients admitted to the PICU between January 1st, 2021 and December 31st, 2021, 
were included in the study. Exclusion criteria: patients without magnesium values recorded during admission to 
the PICU were excluded.

Variables collected
The following parameters were collected: date of birth, sex, weight, reason for admission to the PICU, total time 
of admission to the PICU, survival and cause of death. According to our protocols, all patients were evaluated 
by functional state score, FSS (Functional Status Scale)15, risk of mortality score, PRISM III (Paediatric Risk 
of Mortality)16, and multiorgan dysfunction scores, PELOD2 (Paediatric Logistic Organ Dysfunction)17 and 
PMODS (Paediatric Multiple Organ Dysfunction Score)18. Analytical values were obtained upon admission 
and during the stay in the PICU at the times of maximum and minimum magnesium values: magnesium 
(initial magnesium was the determination made in the first 24 h of admission and the number of magnesium 
determinations varied depending on the patient), sodium, potassium, pH, bicarbonate, glomerular filtration 
rate, creatinine, and urea. Administration of drugs that can cause alterations in magnesium values: magnesium 
metamizole, furosemide in continuous infusion, cyclosporine or tacrolimus, lithium, vasopressors, antacids, 
laxatives, and enemas. Other treatments administered: nutrition (enteral, parenteral or absolute), mechanical 
ventilation, extracorporeal membrane oxygenation (ECMO), continuous renal replacement therapy (CRRT), 
cardiac surgery. Complications that could be related to an alteration in magnesium values: acute kidney 
injury (AKI), grade II or III according to the KDIGO criteria, infections (according to the CDC definitions), 
supraventricular or ventricular arrhythmias, shock (defined as peripheral persistent hypoperfusion with or with 
hypotension that required volume expansion and/or vasoactive treatment), cardiorespiratory arrest, paralytic 
ileus. Treatments administered to correct hypermagnesemia or hypomagnesemia during admission.

Definitions of hypomagnesemia and hypermagnesemia: hypomagnesemia was defined as a magnesium 
value < 1.6 mg/dl (0.65 mmol/L) and hypermagnesemia as a magnesium value > 2.5 mg/dl (1.02 mmol/L).

Statistical analysis
The recorded data were analysed using the statistical package IBM SPSS 26.0 (IBM corp, Armonk, NY). 
Continuous quantitative variables are expressed as median and interquartile range. Missing values for the 
analysed variables were handled using the available-case deletion method. The qualitative variables were 
compared using the chi-squared test and the Fisher test. The quantitative variables were compared with the non-
parametric Wilcoxon and Mann–Whitney U tests. To assess the effect of the factors on the serum magnesium 
disorders, different analysis models were designed using multivariate logistic regression. The variables for which 
a statistical association was identified in the univariate analysis were included in these models. Those variables 
for which the existence of collinearity was considered were excluded from this analysis. For all statistical studies 
carried out, a value of p < 0.05 was considered significant.

Results
General characteristics of the patients included in the study
During the study period, 327 patients were admitted to the PICU, of these, 127 lacked recorded magnesium 
values. 200 patients were included in the analysis. The median age was 55 months with an interquartile range 
(IQR) of 8.2–136.6 months. 57% were men and 43% were women. The median weight was 16.4 kg (IQR 8.3–
33 kg). Figure 1 shows the causes for admission of patients. 46.5% of patients were admitted after cardiac surgery. 
199 patients (99.5%) had their first blood test taken between the 1st and 4th day of admission and only 1 of them 
(0.5%) had it taken on day 11 of admission.

Hypomagnesemia in the initial analysis
The median Mg levels in the first analysis was 2.3  mg/dl (IQR 2–2.6  mg/dl). 6/200 patients (3%) presented 
hypomagnesemia in the first blood test performed during their admission to the PICU. Of them, 2 patients had 
ARF during admission, 3 had shock and one had paralytic ileus.

The incidence of shock was significantly higher among patients with initial hypomagnesemia than in the 
rest of the patients. There was no statistically significant relationship between hypomagnesemia in the first 
analysis and any treatment received or with other clinical complications throughout admission (Table 1). One 
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of the 6 patients with hypomagnesemia on admission to the ICU (16.6%) and 5 of the 194 patients without 
hypomagnesemia (2.5%) died (p = 0.195).

Patients with hypomagnesemia in the initial analysis had higher PRISM III scores than those who did not 
presented hypomagnesemia, although the differences did not reach statistical significance (p = 0.051). There 
were no significant differences in the other parameters.

Hypomagnesemia during PICU stay
26/200 patients (13%) presented hypomagnesemia during their stay in the PICU. Two patients had 
hypomagnesemia and hypermagnesemia during their stay. In 90% of the patients, the lowest magnesium value 
were observed within the first 7 days of admission to the PICU.

The comparison between patients with and without hypomagnesemia during admission is summarized 
in Table 1. Patients with hypomagnesemia more frequently presented AKI, shock, paralytic ileus, mechanical 

Hypomagnesemia in the first analysis Hypomagnesemia at some time during PICU stay

Yes (N = 6) % (n/N) No (N = 194) % (n/N) p Yes (N = 26) % (n/N) No (N = 174) % (n/N) p

Sex (male) 33.3% (2/6) 57.7% (112/194) 0.405 53.8% (14/26) 57.5% (100/174) 0.782

AKI 33.3% (2/6) 10.3% (20/194) 0.132 42.3% (11/26) 6.3% (11/174)  < 0.001

CRRT 16.7% (1/6) 4.1% (8/194) 0.244 23.1% (6/26) 1.7% (3/174)  < 0.001

Cardiac arrest 0% (0/6) 2.1% (4/194) 1 7.7% (2/26) 1.1% (2/174) 0.083

Arrhythmia 16.7% (1/6) 8.2% (16/194) 0.417 11.5% (3/26) 8% (14/174) 0.469

Shock 50.0% (3/6) 3.6% (7/194) 0.002 30.8% (8/26) 1.1% (2/174)  < 0.001

Mechanical ventilation 66.7% (4/6) 46.4% (90/194) 0.423 73.1% (19/26) 43.1% (75/174) 0.004

ECMO 16.7% (1/6) 3.1% (6/194) 0.195 23.1% (6/26) 0.6% (1/174)  < 0.001

Heart surgery 16.7% (1/6) 47.9% (93/194) 0.217 38.5% (10/26) 48.3% (84/174) 0.35

Paralytic ileus 16.7% (1/6) 1% (2/194) 0.088 7.7% (2/26) 0.6% (1/174) 0.045

Magnesium metamizole administration 33.3% (2/6) 55.2% (107/194) 0.414 46.2% (12/26) 55.7% (97/174) 0.36

Furosemide (continuous infusion) 83.3% (5/6) 41.8% (81/194) 0.086 65.4% (17/26) 39.7% (69/174) 0.013

Vasoactive drugs 50% (3/6) 32% (62/194) 0.393 50% (13/26) 29.9% (52/174) 0.041

Mortality 16.7% (1/6) 3.1% (6/194) 0.195 15.4% (4/26) 1.7% (3/174) 0.006

Table 1.  Comparison between patients with hypomagnesemia and those who did not in relation to treatments, 
complications and mortality. AKI, acute kidney injury; ECMO, extracorporeal membrane oxygenation; CRRT, 
continuous renal replacement therapy.

 

Fig. 1.  Causes for admission of patients in the paediatric intensive care unit.
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ventilation, ECMO, continuous renal replacement therapy (CRRT), and treatment with vasopressors and 
furosemide. The mortality rate of patients with hypomagnesemia was significantly higher (15.4%) than that of 
patients without it (1.7%) (p = 0.006).

The relationship between hypomagnesemia during admission and the severity of illness scores, age, weight, 
and duration of admission is shown in Fig. 2. Patients who presented hypomagnesemia had significantly higher 
PRISM III, PELOD-2, and P-MODS scores than those who did not present it, as well as a longer duration of 
admission.

To analyse the effect of the different factors on the appearance of hypomagnesemia throughout admission, 
a multivariate analysis model was performed using logistic regression. Hypomagnesemia was more frequent in 
patients with acute kidney injury (OR 4.8; CI 1.1–20.9; p = 0.038), shock (OR 36.7; CI 3.5–390.9; p = 0.003), and 
in those who required ECMO (OR 15.8; CI 1–240.4; p = 0.046) (Table 2).

Hypermagnesemia in the initial analysis
64/200 patients (32%) presented hypermagnesemia in the first analysis performed in the PICU. Of them, 46/64 
patients (71.9%) were admitted in the postoperative period of cardiac surgery, and this diagnosis was significantly 
associated with initial hypermagnesemia (Table 3).

In addition, patients with hypermagnesemia in the first analysis were more frequently treated with magnesium 
metamizole. The incidence of shock was significantly lower among patients with initial hypermagnesemia than 
in the rest of the patients. There was no statistically significant relationship between hypermagnesemia in the 
first analysis with the rest of the treatments received or with other clinical complications throughout admission 
(Table 3). None of the patients who presented hypermagnesemia on admission died.

The relationship between initial hypermagnesemia and severity of illness scores, age, and duration of 
admission is shown in Fig.  3. Children with hypermagnesemia at admission were younger and had a lower 
weight; however, the differences did not reach statistical significance.

Table 4 compares the serum magnesium values at admission among patients undergoing heart surgery 
depending on the cardioplegia fluids used.

Hypermagnesemia during PICU stay
Elevated magnesium levels were observed at some point during admission to the PICU in 89/200 (44.5%) of the 
patients studied. Of the 200 patients, 91% had the highest magnesium value in the first 7 days of admission. The 
median Mg level in the analysis with the highest magnesium value was 2.4 mg/dl (IQR 2.1–2.7 mg/dl).

A significantly higher percentage of patients with hypermagnesemia underwent heart surgery (71.9%) than 
patients without hypermagnesemia (27%) p < 0.001.

Patients who developed hypermagnesemia during admission were more frequently treated with ECMO, 
magnesium metamizole, furosemide in continuous infusion, and vasopressors than patients without 
hypermagnesemia. There were no significant differences in mortality (Table 3).

Figure 3 shows the relationship between hypermagnesemia during PICU admission and severity of illness 
scores, age, and duration of admission. Patients with hypermagnesemia had significantly higher PELOD-2 
scores than patients without it.

Fig. 2.  Age, weight, duration of admission, and clinical severity scores comparison between patients with 
hypomagnesemia and those who did not. (Median and interquartile range) at admission and during PICU stay. 
FSS: Functional Status Scale; PRISM III: Paediatric Risk of Mortality score; PELOD-2: Paediatric logistic organ 
dysfunction score; PMODS: Paediatric Multiple Organ Dysfunction Score.
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To determine the influence of the factors analysed on the appearance of hypermagnesemia during admission, 
an analysis was performed using multivariate logistic regression. Hypermagnesemia was independently 
associated with heart surgery (OR 6.5; CI 3.1–13.8; p < 0.001). No association was found with other variables 
(Table 2).

Discussion
Our study revealed that hypomagnesemia and hypermagnesemia were common alterations in children admitted 
to the PICU, with hypermagnesemia being more common, affecting almost half of the patients (44.5%). 
Hypomagnesemia was associated with AKI, shock, ECMO, and mortality. Hypermagnesemia was associated 
with cardiac surgery.

Hypomagnesemia
The incidence of hypomagnesemia in our study was similar to that reported by Verive et al.19, but lower than that 
found in other studies4–6,20.

Hypermagnesemia in the first analysis Hypermagnesemia at some time during PICU stay

Yes (N = 64) % (n/N) No (N = 136) % (n/N) p Yes (N = 89) % (n/N) No (N = 111) % (n/N) p

Sex (male) 56.3% (36/64) 57.4% (78/136) 0.883 57.3% (51/89) 56.8% (63/111) 0.938

AKI 9.4% (6/64) 11.8% (16/136) 0.614 14.6% (13/89) 8.1% (9/111) 0.144

CRRT 4.7% (3/64) 4.4 (6/136) 1 7.8% (7/89) 1.8% (2/111) 0.093

Cardiac Arrest 0% (0/64) 2.9% (4/136) 0.308 1.1% (1/89) 2.7% (3/111) 0.63

Arrhythmia 4.7% (3/64) 10.3% (14/136) 0.277 9% (8/89) 8.1% (9/111) 0.824

Shock 0% (0/64) 7.4% (10/136) 0.032 3.4% (3/89) 6.3% (7/111) 0.517

Mechanical ventilation 43.8% (28/64) 48.5% (66/136) 0.528 52.8% (47/89) 42.3% (47/111) 0.141

ECMO 0% (0/64) 5.1% (7/136) 0.099 6.7% (6/89) 0.9% (1/111) 0.046

Heart surgery 71.9% (46/64) 35.3% (48/136)  < 0.001 71.9% (64/89) 27% (30/111)  < 0.001

Paralytic ileus 0% (0/64) 2.2% (3/136) 0.553 2.2% (2/89) 0.9% (1/111) 0.586

Administration of Magnesium metamizole 68.8% (44/64) 47.8% (65/136) 0.006 66.3% (59/89) 45% (50/111) 0.003

Furosemide (continuous infusion) 50% (32/64) 39.7% (54/136) 0.17 55.1% (49/89) 33.3% (37/111) 0.002

Vasoactive drugs 35.9% (23/64) 30.9% (42/136) 0.476 40.4% (36/89) 26.1% (29/111) 0.032

Mortality 0% (0/64) 5.1% (7/136) 0.099 4.5% (4/89) 2.7% (3/111) 0.702

Table 3.  Hypermagnesemia in relation to treatment, complications and mortality. AKI, acute kidney injury; 
ECMO, extracorporeal membrane oxygenation; CRRT, continuous renal replacement therapy.

 

Hypomagnesemia OR 95% C.I. OR p

Lower Higher

AKI 4.8 1.1 20.8 0.038

CRRT 2.7 0.3 25.1 0.373

Cardiac arrest 0.1 0 10.0 0.246

Shock 36.7 3.5 390.9 0.003

Mechanical ventilation 1.3 0.4 4.2 0.696

ECMO 15.8 1 240.4 0.046

Furosemide (continuous infusion) 1.3 0.4 3.9 0.685

Vasoactive drugs 1 0.3 3.3 0.989

Hypermagnesemia OR 95% C.I. OR p

Lower Higher

CRRT 4.6 0.7 30.3 0.108

ECMO 4.6 0.4 54.7 0.228

Heart Surgery 6.5 3.1 13.8  < 0.001

Magnesium metamizole 1.1 0.6 2.2 0.739

Furosemide (continuous infusion) 1.3 0.7 2.6 0.406

Vasoactive drugs 0.8 0.4 1.7 0.623

Table 2.  Multivariate analysis of factors associated with magnesium disturbances at some time during 
admission. AKI, acute kidney injury; ECMO, extracorporeal membrane oxygenation; CRRT, continuous renal 
replacement therapy.
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The most common causes of hypomagnesemia in critically ill patients are digestive malabsorption, sepsis, 
extracorporeal circulation, kidney disease, diabetic ketoacidosis, and treatment with drugs, such as diuretics, 
cyclosporine, and insulin5. The clinical manifestations of hypomagnesemia include muscle weakness, respiratory 
failure, and arrhythmias3,4,6,21.

Several studies have described the relationship between hypomagnesemia and increased complications and 
mortality in critically ill adult and paediatric patients4–7,21,22. In our study we separately analysed hypomagnesemia 
in the initial analysis upon admission to the PICU, and hypomagnesemia developed throughout the PICU stay. 
No relationship was found between hypomagnesemia on admission with mortality or duration of admission to 
the PICU, but there was a greater frequency of shock, although we cannot establish whether hypomagnesemia 
favours the appearance of shock or if patients with shock present more frequently. On the contrary, patients 
who presented hypomagnesemia at some point during PICU admission had a higher mortality rate, as has been 
found in other studies on critically ill adults and children4,6,7,21–23. Moreover, there was an association between 
hypomagnesemia throughout admission, the appearance of AKI, paralytic ileus, shock, and with CRRT and 
ECMO. Due to the study design, it was not possible to determine whether these associations imply causality. As 
found in other studies in children, there was no relationship between hypomagnesemia and the development of 
arrhythmias12, a fact that has been described in several studies in adults21,24.

Several authors have described a higher incidence of hypomagnesemia in the postoperative period of heart 
surgery, both in adults21 and children12. On the other hand, in our study we did not objectify this relationship. 
On the contrary, in our study, these patients had higher magnesium values. This fact could be related to the 
composition of the cardioplegia solutions used during heart surgery. In a previous study conducted by our group, 
it was observed that patients who had received cardioplegic solutions without magnesium had a high incidence 
of hypomagnesemia, whereas those who received cardioplegic solutions with magnesium, had significantly 
higher postoperative serum magnesium concentrations12. In our centre, three different cardioplegic solutions 
containing magnesium are currently used: Celsior© (13 mmol/L), Custodiol© (4 mmol/L), and Pedro del Nido 
solution© (6.2 mmol/L). As expected, serum magnesium values were higher in patients treated with the solution 
with the highest concentration of magnesium.

In several studies and meta-analyses on adult patients, a relationship has been found between hypomagnesemia 
and the need for mechanical ventilation4,6. In our study, mechanical ventilation was significantly more frequent 
in children with hypomagnesemia (73.1%) than in those without hypomagnesemia (43.1%). It is also not possible 
to define whether there is causality in this relationship.

No cardioplegy (n = 10) CelsiorR (n = 43) CustodiolR (n = 6) Pedro del NidoR (n = 17) p

Magnesium (mg/dl) 2.2 (2.3–2.5) 2.9 (2.5–3.6) 2.1 (1.9–2.6) 2.2 (2.1–2.5)  < 0.001

Table 4.  Comparison of magnesium serum values at admission among patients undergoing heart surgery 
according to the cardioplegic solution used.

 

Fig. 3.  Age, weight, duration of admission, and clinical severity scores comparison between patients with 
hypermagnesemia and those who did not. (Median and interquartile range). FSS: Functional Status Scale; 
PRISM III: Paediatric Risk of Mortality score; PELOD-2: Paediatric logistic organ dysfunction score; PMODS: 
Paediatric Multiple Organ Dysfunction Score.
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Patients with hypomagnesemia received continuous furosemide infusion (which produces increased urinary 
losses of magnesium) and vasopressors more frequently than patients who did not present hypomagnesemia. We 
did not find other studies that have analysed these variables.

Finally, the length of admission for children with hypomagnesemia was significantly longer than for those 
without the condition. In some studies in adults4,6 and children7 hypomagnesemia was related to longer ICU 
admission times, whereas others have found no significant differences5,12. On the other hand, patients with 
hypomagnesemia had greater clinical severity with significantly higher PRISM III, PELOD-2, and P-MODS 
scores.

Therefore, hypomagnesemia during admission to the PICU is related to severe complications, higher 
mortality, and longer duration of admission to the PICU. Although causal relationships cannot be established 
from our data, hypomagnesemia may be an indicator of illness severity and complicated evolution and supports 
the need for periodic controls of this element.

Alterations in other biochemical parameters such as albumin25, lactate26, lactate/albumin ratio27, calcium28, 
phosphorus29, and chloride30 are also associated with the prognosis of critically ill adults and children, and they 
can also be used as markers of illness severity or risk of mortality.

Hypermagnesemia
In our study, hypermagnesemia was the most frequent alteration in serum magnesium levels, affecting 32% 
of patients in the initial analysis and 44.5% throughout admission to the PICU. This incidence is higher than 
that described in other studies8,9. This high incidence may be because our series includes a high proportion of 
patients (46.5%) who were admitted to the PICU after heart surgery and could be related to the cardioplegia 
solutions used12.

The most common causes of hypermagnesemia in the PICU are antacids administration, parenteral nutrition, 
hypothermia, and AKI5. However, our study did not find an association between hypermagnesemia and AKI.

In several adult studies, hypermagnesemia was correlated to mortality and duration of ICU admission7,14. 
However, in our study, patients with initial hypermagnesemia, or developed at some point during their admission, 
did not have higher mortality or longer admission to the PICU.

Treatment with vasopressors and furosemide was significantly more frequent in patients with 
hypermagnesemia. It is possible that this relationship is due to the fact that these treatments are more frequent 
during the postoperative period of heart surgery. We did not find other studies that analyse these variables either.

Hypermagnesemia was correlated with magnesium metamizole treatment. Metamizole is presented as 
metamizole magnesium 2 g/5 ml and the amount of magnesium ranges between 60 and 70 mg (5–6 mEq)31. 
Considering that the recommended daily dose of magnesium in children is 75–410  mg of magnesium and 
that enteral and parenteral nutrition also contain magnesium, it is possible that this drug contributed to the 
development of hypermagnesemia in some patients.

Our study has several limitations. First, this was a retrospective study of a heterogeneous population of 
patients with a limited sample size and referred to a single hospital, so the results could not be extrapolated 
to other centers. Nearly half of the patients were in the postoperative period of cardiac surgery, and as we 
have previously commented, this may have increased the incidence of magnesium abnormalities in our study 
compared with other PICUs.

Our study does not allow us to establish a causal relationship between magnesium levels and the rest of the 
parameters, only allowing us to establish a statistical association between the presence of magnesium alterations 
and the appearance of certain clinical evolution variables.

It must be considered that it is difficult to evaluate hypomagnesemia and hypermagnesemia in isolation 
because they often occur in the context of other electrolytic alterations (calcium, potassium, phosphorus) that 
can influence magnesium levels19. Regarding treatments such as diuretics, we did not analyse the relationship 
between the dose and timing of diuretic treatment and the onset of hypomagnesemia. We only analysed whether 
there was an association with the development of hypomagnesemia after admission to the ICU. We also did not 
analyse the relationship between the nutritional intake and the development of magnesium abnormalities. On 
the other hand, total magnesium levels measured in plasma do not reflect intracellular magnesium content or 
ionized magnesium in blood, which are those that are related to physiological functions and could be better 
associated with complications and clinical evolution7,12,19,22. A recent studied in critically ill children found 
higher red blood cell concentrations than in plasma32.

Conclusions
Hypomagnesemia and hypermagnesemia were common in children admitted to the PICU. Hypomagnesemia 
during admission was associated with AKI, shock, and ECMO. Patients with hypomagnesemia during PICU 
admission exhibited significantly higher mortality. Hypermagnesemia during admission was associated with 
cardiac surgery but not with mortality or length of PICU stay. The importance of our study is to highlight the 
frequency of magnesium abnormalities in critically ill children and the conditions with which they are most 
associated, so that clinicians can diagnose and treat them early.

Data availability
The datasets generated during and/or analysed during the current study are available from the corresponding 
author on reasonable request.
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