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Background: Vitamin D deficiency is increasingly recognized as a factor 

influencing the clinical outcomes of critically ill patients. This study aims to 

explore the association between vitamin D deficiency, illness severity, and 

clinical outcomes in pediatric patients admitted to the Pediatric Intensive Care 

Unit (PICU).  

Material and Methods: A total of 102 patients aged 1 to 17 years were 

enrolled in this prospective observational study. Vitamin D levels were 

measured, and illness severity was assessed using the PIM 2 score. Mortality 

rates and other clinical outcomes were compared between vitamin D deficient 

and non-deficient groups.  

Results: The study found that 44.1% of patients were vitamin D deficient. 

Patients with vitamin D deficiency had higher illness severity as indicated by 

higher PIM 2 scores, a greater need for mechanical ventilation, and a higher 

incidence of hypocalcemia. Mortality was also higher in the vitamin D 

deficient group (35.5%) compared to the non-deficient group (1.8%).  

Conclusion: Vitamin D deficiency is significantly associated with increased 

illness severity and higher mortality rates in critically ill pediatric patients. 

Monitoring and correcting vitamin D deficiency may improve clinical 

outcomes in these patients. 

Keywords: Vitamin D deficiency, Pediatric Intensive Care Unit, Clinical 

outcomes. 
 

 

INTRODUCTION 
 

Vitamin D exerts a wide range of biological effects, 

making it central to the pathophysiology of critical 

illness. Its receptors are present in various cell types, 

including B and T lymphocytes, bone marrow cells, 

and cardiac cells, underscoring its diverse functions. 

There is increasing evidence of its role in 

cardiovascular protection, immune modulation, and 

antimicrobial defense.[1] 

In critically ill patients, factors such as excessive 

intravenous fluids, fluid extravasation, 

hypoproteinemia, cachexia, blood acidity, as well as 

age, seasonal changes, and dietary intake, may all 

influence vitamin D levels. While vitamin D is 

widely recognized for its importance in maintaining 

bone health, its role in the immune system is equally 

significant. Both in vitro and clinical studies have 

shown that vitamin D plays a crucial role in 

supporting the innate and adaptive immune 

responses.[2,3] 

Vitamin D deficiency is prevalent among 

hospitalized adults, particularly those with severe 

infections, and is associated with higher mortality 

rates.[4] It has been observed that vitamin D 

enhances the antimicrobial function of monocytes, 

suggesting a protective role against infections. For 

instance, vitamin D has been linked to the 

upregulation of antimicrobial peptides, such as 

human cathelicidin antimicrobial peptide (hCAP18) 

and β-defensin, which are vital in the immune 

response to infections. In adults with sepsis, vitamin 

D levels correlate positively with plasma levels of 

LL-37, a peptide cleaved from hCAP18, 

highlighting the protective role of vitamin D during 

infection.[4,6] 

This connection between vitamin D and immune 

function extends to pediatric populations as well. 

Children with cystic fibrosis, who are prone to 
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chronic respiratory infections, commonly have 

vitamin D insufficiency, which is associated with an 

increased risk of pulmonary exacerbations.[7,8] 

Randomized controlled trials have demonstrated that 

vitamin D supplementation can lower the incidence 

of influenza and recurrent pneumonia in children.[8,9] 

In the pediatric intensive care unit (PICU), many 

children are admitted with severe infections or are at 

elevated risk of acquiring nosocomial infections.[10] 

Adequate nutritional support is critical in managing 

critically ill children, with research indicating that it 

leads to improved outcomes and reduced ICU 

stays.[11] However, limited studies have investigated 

the prevalence of vitamin D deficiency in critically 

ill pediatric patients. One study found that 40% of 

children admitted to the PICU had insufficient 

vitamin D levels.[12] 

Given these findings, vitamin D may play a vital 

role in preventing and treating infections in critically 

ill children. The objective of this study was to assess 

the vitamin D status in children admitted to our 

PICU and explore its correlation with illness 

severity and patient outcomes. We hypothesize that 

vitamin D deficiency is highly prevalent in critically 

ill children and is associated with greater severity of 

illness and poorer outcomes. Thus, the primary 

objective of this study is to determine vitamin D 

levels in patients admitted to the pediatric intensive 

care unit (PICU) and examine their association with 

disease severity and outcomes. 

 

MATERIALS AND METHODS 
 

Study Design and Population 

This was a prospective, hospital-based observational 

study conducted at a tertiary care center over 12 

months. The study aimed to assess vitamin D 

deficiency and its association with illness severity 

and clinical outcomes in patients admitted to the 

pediatric intensive care unit (PICU). 

Inclusion Criteria 

Children aged 1 month to 17 years admitted to the 

PICU. 

Exclusion Criteria 

Children with rickets, renal tubular acidosis, chronic 

kidney disease, acute kidney injury at admission, 

those who died or left against medical advice within 

24 hours, and those who did not consent for 

participation. 

Method 

Demographic and clinical data were collected, 

followed by a detailed clinical examination. 

Relevant hematological investigations, including 

vitamin D, renal function tests, serum calcium, 

phosphate, albumin, ALP, and ABG, were 

conducted. Vitamin D levels were classified as 

deficient (<20 ng/ml) and non-deficient (>20 ng/ml). 

Illness severity was assessed using the Pediatric 

Index of Mortality (PIM 2) score within 24 hours of 

admission. The association between vitamin D 

status, illness severity, and clinical outcomes was 

analyzed. 

Statistical Analysis 

Descriptive statistics were used to summarize data. 

Chi-square tests were applied to examine 

associations between binary variables, while 

independent t-tests were used to compare group 

means. ROC analysis helped determine the cutoff 

score for vitamin D and PIM 2. Logistic regression 

was used to calculate the YJ index for determining 

PIM 2 score cutoff. Z-tests of proportions analyzed 

the significance of vitamin D levels with PIM 2 

scores and mortality. Statistical analysis was 

conducted using SPSS-16, OPEN EPI, and SAS-

University version. 

Sample Size 

A total of 102 patients were enrolled, divided into 

two groups: Group 1 (45 patients) and Group 2 (57 

patients). 

Ethical Considerations 

the institutional ethical committee approved the 

study, and informed written consent was obtained 

from the parents of all participants. 

 

RESULTS 

 

Table 1 shows that there was 102 patients aged 1 to 

17 years were enrolled, with a near-equal 

distribution of male (53) and female (49) patients. 

The majority of patients (38) were under 1-year-old, 

with more males (21) than females (17). The age 

group 1-6 years included 32 patients, evenly split 

between males and females. There were 14 patients 

aged 7-12 years, with more males (8) than females 

(6), and 18 patients aged 13-17 years, with more 

females (10) than males (8). The study showed a 

higher enrollment in the <1-year age group and 

fewer patients in the 7-12-year age group. 

Figure 1 shows the comparison of vitamin D levels 

according to nutritional status across different age 

groups. In the <5 years age group, most children 

with normal nutritional status had vitamin D 

deficiency (26), followed by those with Grade 1 

PEM (4) and Grade 2 PEM (2). No children with 

Grade 3 PEM had vitamin D deficiency. In the >5 

years age group, children with normal nutritional 

status had a higher number of non-deficient vitamin 

D levels (12), while those categorized as 

undernourished showed a relatively higher 

deficiency (8). Overall, there were 45 cases of 

vitamin D deficiency and 57 non-deficient cases 

across both age groups. 

Table 2 shows the mean PICU stay for vitamin D 

deficient patients was 6.42 ± 4.15 days, while for 

non-deficient patients, it was 5.36 ± 3.30 days. A 

higher proportion of vitamin D deficient patients 

stayed for more than 7 days, whereas the non-

deficient group had a more equal distribution of stay 

durations. Statistical analysis revealed no significant 

association between vitamin D levels and PICU 

length of stay. 
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Table 3 presents the mean values of various 

laboratory parameters in patients with vitamin D 

deficiency and those without. The table includes 

parameters such as phosphate, ALP, albumin, urea, 

creatinine, sodium, potassium, and chloride. The 

results show that there were no significant 

differences in most parameters between the two 

groups, with the exception of albumin levels, which 

were slightly lower in the vitamin D non-deficient 

group. The p-values indicate no significant 

associations for most of the parameters, except for 

the differences observed in albumin. 

Table 4 presents the distribution of PIM 2 scores 

according to vitamin D levels. In patients with 

vitamin D levels greater than 21.6 mg/dl (n=23), 

82% had a PIM 2 score greater than 21.6, while only 

18% had a score less than 21.6. In contrast, among 

patients with vitamin D levels less than 21.6 mg/dl 

(n=79), 33% had a PIM 2 score greater than 21.6, 

and 67% had a score less than 21.6. The p-value of 

<0.0002 indicates a significant association between 

vitamin D levels and PIM 2 scores. 

 

 
Figure 1: Comparison of Vitamin D levels according to 

Nutritional Status 

 

Table 1: Age and sex distribution in study 

Age groups Male Male Percentage Female Percentage Total 

<1 YR 21 55.30% 17 44.70% 38 

1-6 YR 16 50.00% 16 50.00% 32 

7-12 YR 8 57.10% 6 42.90% 14 

13-17 YR 8 44.40% 10 55.60% 18 

Total 53 52.00% 49 48.00% 102 

 

Table 2: PICU Length of stay according to vitamin D levels 

Duration of PICU stay Vitamin D Deficient Vitamin D Non-deficient P Value 

≤3 days 13 18 

0.486 

4-6 days 12 20 

≥7 days 20 19 

Mean Stay 6.42 ± 4.15 5.36 ± 3.30 

Total 45 57 

 

Table 3: Mean Values of Laboratory parameters according to vitamin D levels 

Laboratory Investigation Vitamin D Deficient Vitamin D Non-deficient P Value 

Phosphate 3.94 ± 0.46 4.15 ± 0.44 

1.00 

ALP 131.35 ± 0.46 131.73 ± 9.93 

Albumin 3.93 ± 0.58 3.39 ± 0.51 

Urea 30.77 ± 19.76 29.92 ± 13.61 

Creatinine 1.04 ± 1.08 0.73 ± 0.32 

Sodium 131.68 ± 5.43 129.70 ± 7.46 

Potassium 3.79 ± 0.70 3.92 ± 0.60 

Chloride 99.58 ± 15.71 102 Â± 5.03 

 

Table 4: Association of vitamin D levels with PIM 2 Score 

PIM 2 score 
Vitamin D levels 

<20 mg/dl (n=45) >20 mg/dl (n=57) P value 

>21.6 (n=23) 19 (82%) 4 (18%) <0.0002 

<21.6 (n=79) 26  (33%) 53 (67%)  

 

DISCUSSIONS 

 

This study, conducted at a tertiary healthcare center 

attached to a medical college, aimed to explore the 

association between vitamin D deficiency and 

illness severity in pediatric intensive care unit 

(PICU) patients. A total of 102 patients aged 1 to 17 

years were enrolled, with a mean age of 5.15 ± 5.44 

years. The study assessed vitamin D levels and 

illness severity using the PIM 2 score, a tool widely 

utilized to evaluate mortality risk in PICU 

patients.[13] Among the 102 patients, 44.1% were 

found to be vitamin D deficient, and 55.9% had 

adequate vitamin D levels. This is in contrast to the 

findings of Abeer Abd Elmoneim et al., who 

reported a higher proportion (56.7%) of vitamin D 

deficiency in their study.[14] Jhuma Sankar et al. 

observed even higher deficiency rates (74.3%) in 

their cohort, highlighting regional and demographic 

differences in deficiency rates.[15] 

The male population in our study accounted for 

51.7%, a proportion similar to that found in Jhuma 
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Sankar et al.'s research (15), although Abeer Abd 

Elmoneim et al. reported a higher male 

preponderance.[14] In our study, respiratory 

conditions and sepsis were the most common 

diagnoses, contrasting with Jhuma Sankar et al., 

who enrolled more patients with central nervous 

system disorders.[15] This finding aligns with the 

work of Bahare Yaghmaie et al., who also included 

a larger proportion of sepsis/septic shock cases.[16] 

Regarding laboratory parameters, our study showed 

higher levels of serum phosphate, albumin, and 

creatinine compared to Jhuma Sankar et al., while 

the latter had higher serum alkaline phosphatase 

levels.[16,17] The results of our study also indicated 

that mortality rates were higher among vitamin D 

deficient patients, a finding consistent with Abeer 

Abd Elmoneim et al.'s study.[14,18] Interestingly, 

Jhuma Sankar et al. reported higher mortality in the 

vitamin D non-deficient group.[15,19,20] In terms of 

survival rates, vitamin D deficient patients in our 

study showed similar outcomes to those observed by 

Jhuma Sankar et al., while Abeer Abd Elmoneim et 

al. reported a higher survival rate among vitamin D 

deficient patients.[21,22,23] 

The increased mortality in our study, associated 

with vitamin D deficiency, could be attributed to the 

higher proportion of patients with sepsis, as reported 

by Bahare Yaghmaie et al,[16] This study reinforces 

the need for addressing vitamin D deficiency in 

critically ill pediatric patients, as it appears to have a 

significant impact on clinical outcomes, particularly 

in cases of severe infections like sepsis.[24,25] Our 

findings emphasize the importance of monitoring 

and managing vitamin D levels in PICU patients to 

potentially improve their clinical outcomes. 

 

CONCLUSION 
 

In conclusion, this study highlights the significant 

association between vitamin D deficiency and 

increased illness severity in pediatric patients 

admitted to the PICU. With a mean age of 5.15 

years, most patients were under 1-year-old, and the 

proportion of male and female patients was almost 

equal. Vitamin D deficiency was found in 44.1% of 

patients, with a higher proportion of male patients 

among the deficient group. Respiratory conditions 

and sepsis/septic shock were the leading causes of 

admission, and vitamin D deficient patients had a 

higher need for mechanical ventilation and a greater 

incidence of hypocalcemia. The study also found 

that patients with vitamin D deficiency had higher 

PIM 2 scores and a significantly higher mortality 

rate (35.5%) compared to non-deficient patients 

(1.8%). These findings suggest that vitamin D 

deficiency is associated with more severe clinical 

outcomes and higher mortality in critically ill 

pediatric patients. 
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