
e-ISSN: 0976-822X, p-ISSN:2961-6042 

Available	online	on	http://www.ijcpr.com/	
 

International Journal of Current Pharmaceutical Review and Research 2025; 17(11); 765-771 

Paul et al.                                                     International Journal of Current Pharmaceutical Review and Research	 

765	

Original Research Article 

Association of Serum Magnesium Levels with Outcomes in Critically Ill Patients: A 
Prospective Observational Study from a Tertiary Care ICU 

Bhargab Paul1, Parimal Sarkar2, Manodip Mandal3, Vamshi Krishna Thummala4 

1,3,4Senior Resident, Department of General Medicine, Agartala Government Medical college & Gbp hospital, 
Agartala 

2Professor, Department of General Medicine, Agartala Government Medical college & Gbp hospital, Agartala 
Received: 21-08-2025 / Revised: 15-09-2025 / Accepted: 28-10-2025 
Corresponding author: Dr. Vamshi Krishna Thummala  

Conflict of interest: Nil 
Abstract 
Background: Magnesium is a vital intracellular cation involved in numerous physiological processes, yet its disturbances are 
frequently under-recognized in intensive care settings. This study aimed to estimate the prevalence of serum magnesium 
abnormalities and evaluate their association with in-hospital outcomes among critically ill patients admitted to a tertiary care 
ICU. 
Materials and Methods: A hospital-based, prospective observational study was conducted over two years in the Medical ICU 
of Agartala Government Medical College and GBP Hospital, Tripura. A total of 354 adult ICU patients were enrolled based 
on predefined inclusion and exclusion criteria. Serum magnesium levels were measured within 24 hours of ICU admission and 
categorized into hypomagnesemia (<1.7 mg/dL), normomagnesemia (1.7–2.55 mg/dL), and hypermagnesemia (>2.55 mg/dL). 
Patient outcomes including mortality, need for mechanical ventilation, APACHE II and qSOFA scores, and comorbidities were 
documented. Statistical analyses were conducted using SPSS version 22. 
Results: Hypomagnesemia was observed in 42.1% of patients, normomagnesemia in 46.0%, and hypermagnesemia in 11.9%. 
Patients with hypomagnesemia had significantly higher mortality (55.7%) compared to those with normomagnesemia (44.2%) 
(p < 0.001), along with greater need for mechanical ventilation (46.3%) and elevated qSOFA scores. A significant negative 
correlation was found between serum magnesium levels and APACHE II scores (r = –0.187; p < 0.001). Hypermagnesemia 
was significantly associated with chronic kidney disease and hyperkalemia but was not significantly associated with increased 
mortality. 
Conclusion: Magnesium abnormalities, particularly hypomagnesemia, are common and clinically significant in ICU patients. 
Routine assessment and early correction of magnesium levels may help improve outcomes in critically ill populations. 
Keywords: Serum magnesium, Hypomagnesemia, Critical illness, ICU outcomes, APACHE II. 
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Introduction 
Electrolyte abnormalities are common in ICU patients, but 
magnesium is often overlooked despite its critical role in 
various physiological and biochemical processes.[1,2,3,4] 
It acts as a cofactor for enzymes and transport systems, 
regulates cardiac and smooth muscle tone, and modulates 
immune function[4,5]. The incidence of magnesium 
abnormalities in critically ill patients in the ICU is reported 
to be as high as 65%[6]. 

• Hypomagnesemia: Associated with a 1.5 to 2-fold 
increased risk of death among ICU patients and often 
accompanies other electrolyte imbalances like 
hypokalemia, hyponatremia, hypophosphatemia, and 
hypocalcemia. It can lead to neuromuscular 
dysfunction (tetany, seizures, muscle weakness, 

delirium) and cardiac arrhythmias (tachycardia, 
ventricular arrhythmias). 

• Hypermagnesemia: Less frequent (5% of 
hospitalized patients) but can have serious 
implications, including an increased risk of death in 
ICU patients. It typically results from impaired renal 
excretion or iatrogenic administration. 

The study aims to fill the knowledge gap regarding the 
prevalence and correlation of hypomagnesemia and 
hypermagnesemia with mortality in critically ill patients in 
a tertiary care ICU.                                         
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Aim: Aim of the present study is to find out serum 
magnesium level in critically ill patients and assessment of 
its role in in-hospital outcome.  

Objectives  

1. To estimate the proportion of critically ill patients 
having hypomagnesemia, normomagnesemia and 
hypermagnesemia. 

2. To determine the association between serum 
magnesium level of critically ill patients and their in 
hospital outcome.  

Study type and Design:  The present study was a hospital-
based observational study with longitudinal design. 

Study Setting:  The study was carried out in the 
department of General Medicine and department of 
Biochemistry, Agartala Government Medical College 
(AGMC) & GBP, Agartala, Tripura. The Agartala 
Government Medical College is situated in the GB Pant 
Hospital campus in Agartala, Tripura. the hospital provides 
outpatient and 24-hour emergency services in all 
disciplines. 

Study Period: The study period was conducted between 
June 2022 and June 2024 a total of 2 years. Of this data 
collection was carried out for one and a half years and 6 
months were used for data cleaning, analysis and 
interpretation.   

Study Population: All patients admitted to the Medical 
ICU during the study period. 

Inclusion Criteria: Patients/ relative/ caregivers 
consenting to the study. 

Exclusion Criteria: 

1. Cases not willing to participate in the study. 
2. Patients that have received magnesium supplements, 

diuretics and aminoglycosides or blood transfusion. 

Materials and Methods 

Study tools: A predesigned pretested questionnaire was 
used to collect data on the patients from admission to 
outcome. The schedule will have several sections to record 

1. Sociodemographic variables  
2. Clinical details  
3. Laboratory parameters at admission and later  
4. Outcome  

Sample size: The sample size was calculated based on the 
Kish and Leslie formula7 for cross sectional study was used  

N = Zα2 x P (1-P)/L2  

Where, N = Sample size, P = Prevalence of 
hypomagnesemia in critically ill patients =64% (based on 

the study by Kumar and Naik8); q=(1-p); Zα2= Standard 
normal deviate at 5% level of significance is 1.96  

L = Margin of error at 5% 

The minimum calculated sample size was 
size=1.96x1.96x.64x(1-.64)/(.05x.05) =354 Sampling 
technique: Consecutive patients fulfilling the inclusion and 
exclusion criteria were included in the study. 

Study technique: Written informed consent were taken 
from each patient / relative/ caregiver  of patient (if patient 
was not in state to give consent) and study explained. Data 
were entered into predesigned and pretested schedules that 
also contained additional sections for collection of 
sociodemographic data. Appropriate history were taken 
and patients were assessed clinically on day of admission 
to MICU. Blood sample were collected  for routine 
analysis. Serum magnesium was measured on Day 1 of 
admission to the Intensive care unit and subjects were 
divided into normomagnesemic, hypomagnesemic and 
hypermagnesmic groups based on the operational 
definition.  

Qsofa and Apache score was measured for each of these 
different groups. All patients were followed up in the ICU 
till discharge or the death of the patient. 

Measurement of selected variables 

Serum magnesium estimation by Calmagite method: 
Principle: Magnesium combines with Calmagite in an 
alkaline medium to form a red coloured complex. 
Interference of Calcium and proteins is eliminated by the 
addition of specific chelating agents and detergents. The 
intensity of the colour formed is directly proportional to the 
amount of magnesium present in the sample. The results 
were expressed as mg/dl. Normal range for magnesium 
concentration in our laboratory is 1.70-2.55 mg/dl. 

APACHE II SCORE 

The APACHE II score is severity of disease classification 
system originally developed from the prototype APACHE 
score. It consists of 4 components, 

1. Acute physiology score 
2. Age 
3. Glasgow coma scale 
4. Chronic health status of that patient 

The APACHE II score is originally developed from the 
prototype scoring system APACHE score, the acute 
physiology score or the APS is derived from the abnormal 
twelve physiological variable. 12 variables are chosen in 
the hypothesis that detecting abnormalities in multiple 
physiological variables helps us to quantify the magnitude 
of the severity of acute disease process. 

APACHE II score is objective type scoring system. The 
APS is calculated from the worst values obtained during 
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the first 24 hours of ICU admission. The 24-hour time 
window is necessary to allow us to measure all the needed 
variables to calculate the APS. Each variable is given the 

weightage of 0-4. The total score obtained will be in the 
range of 0-71.

Glasgow coma scale: The GCS component of APACHE II score is calculated by subtracting the Observed GCS from 15[ eg: 
if the GCS of that patient is 12 then (15-12=3)]  

Age (years) Score  
<45 0 
45-54 2 
55-64 3 
65-74 5 
≥75 6 
Chronic Health (History of Chronic Conditions) 
None 0 
If patient is admitted after elective surgery 2 
If patient is admitted after emergency surgery or for reason other than elective surgery 5 

The age and chronic health score, if the patient has chronic health history and the patient is admitted any reason other than 
surgery will be given 5 points. 

Chronic health history 
Number  Chronic health status 

1 
Biopsy proven cirrhosis and documented portal hypertension; past gastrointestinal bleeding 
attributed to portal hypertension; prior hepatic encephalopathy; prior 
hepatic failure 

2 NYHA class IV angina (at rest or minimal self-care 
activities) 

3 
Chronic restrictive or obstructive or vascular lung diseases resulting in severe exercise limitation; 
documented hypoxemia or hypercapnia; secondary polycythemia; severe pulmonary 
hypertension(>40mmHg); ventilator dependence 

4 Chronic renal failure needing haemodialysis 

5 Immunosuppression from chemotherapy radiation therapy, long term or recent high dose steroids, 
immunodeficiency (e.g.: leukaemia, lymphoma, AIDS) 

 
 qSOFA: quick sequential organ failure assessment: 
Similar to therapeutic scoring; the sicker a patient the more 
organ system will be involved, ranging from organ 
dysfunction to failure. Eg- sequential organ failure 
assessment (SOFA). SOFA has been designed to provide a 
simple daily score. It gives the idea that how the status of 
the patient is evolving over time. 

The qSOFA score is a simple score consisting of three 
items: respiratory rate (RR) ≥ 22 breaths per minute, 
altered mentation (Glasgow Coma Scale [GCS] < 15), and 
systolic blood pressure (SBP) < 100mmHg. A qSOFA 
score ≥ 2 was found to be significantly predictive of 
increased all-cause mortality inpatients outside of the ICU. 

Data analysed: The collected data were checked for 
consistency, completeness and entered into Microsoft 
Excel (MS-EXCEL, Microsoft Corp.) data sheet. Analyzed 
with the statistical program Statistical Package for the 
Social Sciences (IBM SPSS, version 22). Quantitative data 
is presented using Mean and Standard Deviation. 

Qualitative data is presented in terms of proportions. One 
way ANOVA and T test is utilized for testing the 
significant difference between two or more means. Chi 
square test was used to test for quantitative data. A p value 
less than 0.05 was considered significant. 

Ethical consideration: The Institutional Ethics 
Committee of AGMC and GBPH, Agartala, Tripura, 
reviewed and approved the project before it was carried 
out. All of the participants/ caregivers were informed in 
their own language about the study and their rights for 
participation before providing data for the researcher-
administered questionnaire. The participants were 
informed about the participant’s role and rights, to clarify 
that their participation was voluntary, the information was 
treated confidentially, and they could withdraw from the 
study at any time. After the collection of data, the data was 
cleaned and stored in a password protected spreadsheet for 
data analysis.
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Results 

Table 1: Distribution of patients based on magnesium levels in the blood (n=100) 
Magnesium Frequency Percent 
Hypomagnesaemia 149 42.1 
Normomagnesaemia 163 46.0 
Hypermagnesaemia 42 11.9 
Total 354 100.0 

Most (46%) of the patients in the study were had normal magnesium levels at admission, followed by patients with 
hypomagnesaemia (42.1%) and hypermagnesaemia (11.9%). 

 

Figure 1:	Distribution of patients based on magnesium levels in the blood (n=100) 

Table 2: Mean values of magnesium in the serum Magnesium categories (n=357) 
Magnesium levels Total (n=354) Hypomag (n=149) Normomag (n=163) Hypermag (n=42) p value 
Mean (SD) mg/dl 1.77(0.79) 1.03 (0.23) 2.05 (0.22) 3.35 (0.46) 0.000* 

SD= Standard deviation 
*Statistically significant 

The mean (SD) levels of Magnesium in the hypomagnesaemia are 1.03(0.79), in normomagnesaemia are 2.05 (0.22) while in 
the hypermagnesaemia group it is 3.35 (0.46). The difference between the means is statistically significant.  

Table 3: Comparison of the APACHE II and QSOFA scores in the hypomagnesaemia, normo-magnesaemia and 
hyper-magnesaemia group of patients                   (n=354) 

Variables  Total (n=354) 
Mean (SD) 

Hypomag 
(n=149) 
Mean (SD)  

Normomag 
(n=163) 
Mean (SD) 

Hypermag 
(n=42) 
Mean (SD) 

p value  

APACHE II scores 20.55 (5.08) 21.45 (5.05) 20.25 (5.15) 18.48(4.15) 0.003* 
Q SOFA scores  2.11 (0.72) 2.22 (0.68) 2.07 (0.74) 1.86 (0.68)  0.011* 
Total 354 (100) 149 (100) 163 (100) 42 (100)   

*Statistically significant 

Statistically significantly higher APACHE II scores are seen in patients with hypomagnesemia compared to hypermagnesaemia 
and normomagnesemia.  

42.1%

46.0%

11.9%

Hypomagnesaemia Normomagnesaemia Hypermagnesaemia
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QSOFA scores are highest in patients with hypomagnesaemia. Significant differences were found in the QSOFA scores 
between Hypomagnesaemia and hypermagnesaemic patients.  

Table 4: Comparison between the proportion of patients on assisted ventilation in the hypo-magnesaemia, normo-
magnesaemia and hyper-magnesaemia groups        (n=354) 

Assisted 
ventilation 

Total (n=354) 
n (%) 

Hypomag (n=149) 
n (%) 

Normomag (n=163) 
n (%) 

Hypermag (n=42) 
n (%) p value  

No 120 (47.2) 80 (53.7) 110 (67.5) 30 (71.4) 0.000* 
Yes 134 (52.8) 69 (46.3) 53 (32.5) 12 (28.6)  
Total 354 (100) 149 (100) 63 (100) 42 (100)   

*Statistically significant

A significantly higher proportion of patients (52.8%) in the hypomagnesemia group were put on assisted ventilation compared 
to the normo (32.5%) and hyper magesiumia (28.6&) patients. 

Table 5: Comparison of the outcomes in the hypomagnesaemia, normo-magnesaemia and hyper-magnesaemia group 
of patients                   (n=354) 

Outcome Total (n=354) 
n (%) 

Hypomag (n=149) 
n (%) 

Normomag (n=163) 
n (%) 

Hypermag (n=42) 
n (%) 

Discharged  176 (58.7) 66 (44.3) 91 (55.8) 19 (45.2) 
Death 178 (59.3) 83 (55.7) 72 (44.2) 23 (54.8) 
Total 354 (100) 149 (100) 163 (100) 42 (100) 

 
Significant difference in deaths between hypo and normo 

No significant difference between hypo and hyper and between normo and hyper 
(2*2 tables to be constructed)

Death was seen in 55.7% of patients with hypomagnesaemia, 44.2% patients with normomagnesaemia and 54.8% of patients 
with hypermagnesaemia. Deaths were significantly higher in patients with hypomagnesaemia as compared to 
normomagnesaemia (chi square4.140; p=0.000*).  

 

 

Figure 2: Proportion of patients with outcomes in the hypo-magnesaemia, normo-magnesaemia and hyper-
magnesaemia groups 
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Discussion 

The present study was conducted among a large population 
of 354 critically ill patients between the ages of 17 to 89 
years admitted to the ICU of a tertiary care hospital in 
North-east India, to assess the serum magnesium levels at 
admission and correlate them with mortality, need for 
mechanical ventilation. 

In the present study, significantly higher APACHE II 
scores were seen in patients with hypomagnesaemia 
compared to normomagnesaemia and hyermagnesaemia. 
The mean (SD) APACHE II score among patients with 
hypomagnesaemia was 21.45 (5.05). The APACHE II 
score of hypomagnesemia cases in the study by Shoukat 
AR,11 was (22.94 ± 4.7), similar to the present study. The 
results also matched the study findings of Sahu et al 12 who 
reported an APACHE II score of 29.6 at admission among 
patients with hypomagnesaemia compared to the mean 
scores of 24.3 in normomagnesaemic patients. 

The present study found that QSOFA scores were highest 
in patients with hypomagnesaemia, with significant 
differences were found in the QSOFA scores between 
Hypomagnesaemia and hypermagnesaemic patients. A 
significant negative correlation was observed between 
between serum magnesium levels and the APACHE II 
scores (r=-0.187, p=0.000) in the present study. Sumathira 
M,13 also demonstrated a significant correlation between 
hypomagnesemia and increased APACHE II score in his 
doctoral dissertation. 

Soliman et al.[14], reiterated the significant correlation 
between hypomagnesemia and increased APACHE II 
scores in critically ill patients in the ICU. 

In the present study, significantly higher mortality was 
seen in patients with hypomagnesaemia compared to 
normomagnesaemia (55.7% Vs 44.2).  Likewise, higher 
mortality in hypomagnesemic patients as compared to 
normomagnesemic patients was reported by Safavi et al. 
(55% vs 35%), Chernow et al. (41% vs 13%), Rubeiz et al. 
(46% vs 25%) and Solanki et al.[15-19] At least three 
systematic reviews inclusive of more than a dozen studies 
have previously provided evidence that hypomagnesemia 
at ICU admission increases mortality.[12-14]  

Summary 

The present study was a hospital-based observational study 
with longitudinal design, conducted in the department of 
General Medicine and department of Biochemistry, 
Agartala Government Medical College (AGMC) & GBP, 
Agartala, Tripura, between June 2022 and June 2024 a total 
of 2 years, with the objectives to estimate the proportion of 
critically ill patients having hypomagnesemia, 
normomagnesemia and hypermagnesemia and to 
determine the association between serum magnesium level 
of critically ill patients and their in hospital outcome . All 

patients admitted to the Medical ICU during the study 
period. Patients that have received magnesium 
supplements, diuretics and aminoglycosides, blood 
transfusion and chronic alcoholics were excluded from the 
study. 

A predesigned pretested questionnaire was used to collect 
data on the sociodemographic variables, clinical details, 
laboratory parameters at admission and outcome from 
consecutive 354 patients fulfilling the inclusion and 
exclusion criteria. 

The Institutional Ethics Committee of AGMC and GTBH, 
Agartala, Tripura approved the thesis. Data were checked 
for consistency and completeness, and entered into 
Microsoft Excel (MS-EXCEL, Microsoft Corp.) and 
analyzed using IBM SPSS, version 22.  

Most (46%) of the patients in the study were had normal 
magnesium levels at admission, followed by patients with 
hypomagnesaemia (42.1%) and hypermagnesaemia 
(11.9%). 

Statistically significantly higher APACHE II scores are 
seen in patients with hypomagnesaemia compared to 
normomagnesaemia and hyermagnesaemia.  

QSOFA scores are highest in patients with 
hypomagnesaemia. Significant differences were found in 
the QSOFA scores between Hypomagnesaemia and 
hypermagnesaemic patients.  

A significantly higher proportion of patients (52.8%) in the 
hypomagnesemia group were put on assisted ventilation 
compared to the normo (32.5%) and hyper magesiumia 
(28.6&) patients. 

Death was seen in 55.7% of patiemts with 
hypomagnesaemia, 44.2% patients with 
normomagnesaemia and 54.8% of patients with 
hypermagnesaemia. Deaths were significantly higher in 
patients with hypomagnesaemia as compared to 
normomagnesaemia (chi square 4.140; p=0.000*). No 
significant differences in deaths were seen between 
hypomagnesaemia and hypermagnaesemia (Chi square= 
0.010; p= 0.914) and between normomagnesaemia and 
hypermagnesaemia) (Chi square= 1.510; p= 0.2). 

Conclusion 

This large cohort confirms that magnesium abnormalities 
are common among patients admitted to the ICU. 
Hypomagnesemia is associated with a higher ICU 
mortality and requirement for mechanical ventilation and 
higher APACHE II and qSOFA scores at admission.  
Physicians should be alert to the high incidence of 
hypomagensemia in critically ill patients and should 
consider their routine monitoring 
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