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Abstract 

Background: The mean prevalence of hypomagnesemia in pediatric intensive care units is 18-44% in 

different studies. In patients with hypomagnesemia compared to patients with normal magnesium 

levels, there is a significant difference in terms of mortality, duration of hospitalization and ICU stay, 

the need for mechanical ventilation and its duration. The aim of this study was assessing the 

prevalence of hypomagnesemia in PICU and the impact of it on patients’ prognosis. 

Methods: The current study was a prospective analytical study. Ninety patients between 1 month and 

12 years old were included. A detailed medical history, clinical examination and on admission 

magnesium level were performed on all patients. The prognoses of the patients were evaluated by the 

length of PICU and hospital stay, the duration of mechanical ventilation and mortality. 

Results: The mean concentration of magnesium level was 1.9±0.2 mg/dl; and 91.1% of patients were 

normomagnesemia and 5.6% were hypomagnesemia. The average duration of PICU stay in this study 

was about 8.1±3.8 days and the average duration of need for ventilator was 2.0±6.9 days. Only 18.9% 

of patients needed mechanical ventilation. Magnesium level was not correlated with PICU stay, need 

for mechanical ventilation, mortality and other electrolyte concentrations except for serum 

phosphorus. 

Conclusion: The prevalence of hypomagnesaemia in pediatric patients admitted to the PICU is 

variable in different centers, so it is recommended that magnesium concentration levels be checked 

routinely and corrected if necessary. 
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1- INTRODUCTION 

Electrolyte disorders are common in 

patients hospitalized in the Intensive Care 

Unit (ICU) and are associated with many 

complications and mortality (1, 2). 

Meanwhile, magnesium deficiency is a 

common clinical problem, which is seen 

especially in critically ill patients and those 

who have undergone surgery (3-6). 

Hypomagnesemia is reported in more than 

10-20% of internal ward patients and 65%-

81% of ICU patients, and it is the most 

common undiagnosed electrolyte disorder 

in internal medicine (7-9). The mean 

prevalence of hypomagnesemia in 

Pediatric ICU (PICU) is 18-44% in 

different studies. Different criteria have 

been considered for malnutrition, and 

serum magnesium level is one of them 

(10). 

Insufficient oral intake of magnesium, 

kidney and digestive disorders, changes in 

intracellular and extracellular distribution, 

malabsorption, hypoalbuminemia, sepsis, 

blood transfusion or drugs such as 

diuretics, proton pump inhibitor and 

aminoglycosides; and genetic diseases 

could be cause of hypomagnesemia in 

PICU (11-13). 

It has been found that in patients with 

hypomagnesemia compared to patients 

with normal magnesium level, there is a 

significant difference in terms of mortality, 

duration of hospitalization and ICU stay, 

along with the need for mechanical 

ventilation and its duration. Hypocalcemia, 

hypokalemia, and hyponatremia are more 

common in the group with 

hypomagnesemia; they have higher scores 

in disease severity indexes (APACHE and 

SOFA score), and higher concentration of 

serum lactate (14-18). Assessing the 

prognosis of patients admitted to ICU is 

difficult, but very important. Based on 

previous studies, the greater the total body 

magnesium deficiency, the worse the 

individual's prognosis in ICU (19).  

Since there is lack of data on PICU, the 

aim of this study was assessing the 

prevalence of hypomagnesemia in PICU 

and the impact of it on patients’ prognoses 

in 17 Shahrivar Children’s Hospital in 

Rasht, Iran 

2- MATERIALS AND METHODS 

The current study was a prospective 

analytical study. Ninety patients between 1 

month and 12 years old, admitted to the 

PICU of 17 Shahrivar Children’s Hospital 

in Rasht, Iran, between June 2022 and 

June 2023, were included. 

Patients with known magnesium excretion 

disorders, patients who received 

magnesium supplementation within 24 

hours before hospital admission, those 

having a surgery within one month before, 

and head injury patients were excluded. 
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After approval of the code of ethics by the 

ethical committee of Guilan University of 

Medical Sciences (Code: 

IR.GUMS.REC.1401.326), 90 children 

under 12 years of age hospitalized in the 

PICU were included. Written informed 

consent letter was obtained from parents/ 

guardians before enrollment. 

A detailed medical history and clinical 

examination were performed on all 

patients. Upon entering the PICU, a 

venous blood sample was taken to measure 

the level of magnesium. In addition, 

kidney function, sodium, potassium, 

phosphorus, albumin, and calcium levels 

were evaluated. All patients were treated 

according to PICU treatment protocols. All 

patients were followed up by the 

researcher until they were discharged from 

the hospital. The prognosis of the patients 

was evaluated by the length of PICU and 

hospital stay, as well as the duration of 

mechanical ventilation and mortality. 

Serum Magnesium level was reported as 
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mg/dl; and the patients were divided into 

three categories based on magnesium level 

as follows: Normal: 1.5-2.3 mg/dl, 

Hypomagnesemia: <1/5 mg/dl, 

Hypermagnesemia: >2.3 mg/dl (20). 

3- RESULTS 

In this study, 90 patients including 46 

girls (51.1%) and 44 boys (48.9%) 

admitted to the PICU were included. The 

average age of the patients was 5.9 ± 5.4 

years and the average weight was 22.3 ± 

18.5 kg. The mean concentration of 

magnesium level was 1.9±0.2 mg/dl. 

Most of the patients were admitted due to 

neurological diseases (26.7%), respiratory 

diseases (17.8%) and poisoning (10%), 

respectively. The most consumed drugs 

were antibiotics (23.9%), neurologic drugs 

(17.7%), supplements (12.8%), and 

gastrointestinal drugs (11.2%), 

respectively. 

The average duration of PICU stay was 

about 8.1±3.8 days and the average 

duration of need for a ventilator was 

2.0±6.9 days. Only 17 (18.9%) patients 

needed mechanical ventilation. 

 

Table-1: Lab tests results and correlations of magnesium with laboratory parameters 

Variable 
Baseline 

(Mean±SD) (mg/dl) 

Spearman's rank 

correlation coefficient 
P-Value 

Magnesium 1.9±0.2 - - 

Sodium 137.6±5.6 0.012 0.908 

Potassium 3.8±0.7 0.135 0.206 

Calcium 7.6±2.6 -0.092 0.387 

Phosphorous 3.7±2.1 0.232 0.028 

Albumin 2.2±1.9 -0.028 0.796 

Creatinine 0.7±1.1 0.138 0.193 

 

Table 1 shows the baseline lab test results 

and correlations of serum magnesium level 

with laboratory parameters. Magnesium 

level is not correlated with any of these 

parameters except for serum phosphorus 

(P = 0.028). 

 

Table-2: Correlations between Magnesium Status and mortality rate, PICU stay and 

Mechanical ventilation  

Variable Hypomagnesemia 
Normal 

Magnesemia 
Hypermagnesemia 

P-

Value 

Patient (Percent) 5(5.6%) 91.1% 3.3% - 

Mortality rate 

Patient (Percent) 
2(9.5%) 19(90.5%) 0(0%) 0.429 

PICU stay (day) 

(Mean±SD) 
8.6±6.4 7.4±6.6 3.3±2.8 0.703 

Mechanical 

ventilation (day) 

(Mean±SD) 

1.0±2.2 2.1±7.2 0.0±0.0 0.454 

 

As shown in Table 2, 21 patients (23.3%) 

died at the time of discharge, and there 

was no significant relation between 

mortality rate and magnesium status at 

baseline (P=0.429). Either, there was no 

significant difference in PICU stay and 
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mechanical ventilation days with the 

magnesium level in patients (P>0.05). 

Table 3 shows that even in the case of 

dividing the patients based on serum 

magnesium into higher and lower than 2 

mg/dl, there was no significant difference 

in the levels of other electrolytes, mortality 

rate and PICU stay (P>0.05). 

 

Table-3: Correlations between Magnesium Level and mortality rate, PICU stay and 

Mechanical ventilation  

Median (IQR) Magnesium > 2 mg/dl Magnesium < 2 mg/dl P-Value 

Sodium 137.00(135.00-140.00) 137.00 (134.00-140.00) 0.778 

Potassium 3.80(3.10-4.30) 4.00 (3.40-4.30) 0.098 

Calcium 8.50(8.00-9.10) 8.40(8.00-8.80) 0.511 

Phosphorous 4.20(3.40-5.30) 3.80(2.60-4.50) 0.027 

Creatinine 0.5(0.4-0.6) 0.5(0.4-0.7) 0.191 

PICU stay 6.00(2.00-12.00) 5.00(2.00-9.00) 0.321 

Mortality 8 13 0.58 

Mechanical ventilation 8.00(5.00-16.00) 8.00(5.00-11.00) 0.318 

 

4- DISCUSSION 

In the present study we aimed to 

assess the prevalence of hypomagnesaemia 

and its related factors in pediatric patients 

admitted to the PICU. In this study, 90 

patients during a one-year period were 

included, including 51.1% girls and 48.9% 

boys, with the average age of 5.9 ± 5.4 

years and average weight of 22.3 ± 18.5 

kg. 

In concordance with our result, in studies 

by Farrukht et al. (21), and Erdogan and 

Menevse (22), most of the patients were 

admitted due to neurological and 

respiratory diseases, respectively.  

The mean concentration of magnesium 

level was 1.9±0.2 mg/dl; and 91.1% of the 

patients were normal magnesemia, 5.6% 

hypomagnesemia, and 3.3% 

hypermagnesemia. The prevalence of 

hypomagnesemia has been different in 

published studies, Soliman et al. (23) 

reported 18%, Farrukh et al. reported 

25.5%, Dandinavar et al. reported 28%, 

Valizadeh et al. (24) reported 31.94%, 

Assarian et al. reported 36%, Haque and 

Saleem reported 44.1%, Sadeghi-bojd et 

al. reported 44.7%, Honarmand and safavi 

(25) reported 51%, and Limaye et al. (26) 

reported 52%. We reported the least 

prevalence of hypomagnesemia between 

these studies. This difference could be due 

to the difference in past medical, drug, and 

surgical history or nutritional status of the 

PICU patients. 

The average duration of PICU stay in this 

study was about 8.1±3.8 days and the 

average duration of need for ventilator was 

2.0±6.9 days. Only 18.9% of the patients 

needed mechanical ventilation. 

Magnesium level was not correlated with 

PICU stay, need for mechanical 

ventilation, mortality and other electrolyte 

concentrations except for serum 

phosphorus. 

It is assumed that hypomagnesemia causes 

muscle weakness and respiratory failure 

and difficulty in weaning the patient from 

the ventilator as well. So, it could be 

related to higher ventilation days. 

In studies by Asssarian et al., Honarmand 

et al., patients with hypomagnesemia had 

higher serum lactate levels, APACHE II, 

SOFA score and also higher mortality and 

ventilation duration. Dandinavar et al., 

found that PICU stay and mortality were 

higher in patients with hypomagnesemia. 

They also found that hypocalcemia and 
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hypokalemia are higher in these patients. 

Sadeghi-bojd et al., conducted that patients 

with hypomagnesemia had higher 

mortality rates.  Karnik et al. (27) showed 

that hypokalemia, hypocalcemia, 

hypophosphatemia, and hypoalbuminemia 

were significantly higher in 

hypomagnesemia patients. Safavi and 

Honarmand reported that hypocalcemia, 

hypokalemia, and hyponatremia were 

more common among hypomagnesemia 

patients, especially in those who were 

older than 16 years of age. They also 

found that hypomagnesemia patients had 

more hypocalcemia, hypokalemia, and 

hyponatremia.  

We assumed that the difference between 

the results of our study with those of the 

others may be due to the low prevalence of 

hypomagnesemia in our PICU, probably 

due to good nutritional status and past 

medical, surgical and drug history. Also, 

serum ionized magnesium concentration 

may be a non-reliable indicator of the body 

magnesium status; and total magnesium 

measurement and urine magnesium 

exertion can be possibly more reliable.  

4-1. Limitations of the study 

This study was conducted in a single 

center and this was its first limitation. 

Besides, it was not possible to assess all 

the variables. Furthermore, we just 

checked the magnesium levels at the 

beginning of PICU admission.  

5- CONCLUSION  

Based on the results of this study, the 

prevalence of hypomagnesaemia in 

pediatric patients admitted to the PICU is 

variable in different centers, so it is 

recommended that magnesium 

concentration levels be checked routinely 

and corrected if necessary.  
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