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Abstract 

Rotaviruses are a leading cause of severe gastroen-

teritis in newborns and young children. The fat-

soluble vitamin D plays an important role in im-

mune regulation and in gut health. 
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The current study aimed to evaluate the anti-inflammatory ef-

fect of vitamin D in pediatric patients with rotavirus gastro-

enteritis. 

A prospective, non-randomized clinical study was conducted 

at Mohammed Baqir Al-Hakim Hospital on 60 children under 

5 years of age with vitamin D deficiency and confirmed rota-

virus infection. Participants were divided into two equal 

groups: Group I (control) received conventional rotavirus 

gastroenteritis treatment. In contrast, Group II received the 

same treatment plus a single oral dose of vitamin D of 100000 

IU for ages less than 1 year and 300000 IU for ages more than 

1 year. Serum vitamin D levels were measured at baseline and 

after 7 days. Laboratory parameters were measured on days 

1, 4, and 7.  

According to baseline characteristics, there were no signifi-

cant differences in demographic and baseline laboratory pa-

rameters between groups I and II. Significant time-related 

changes in C-reactive protein (CRP)  and lymphocyte-to-

monocyte ratio (LMR) were observed in both groups (P < 

0.05). In Group I (control), CRP decreased from 32.8 ± 13.15 

to 27.80 ± 10.39, and LMR showed a minimal change from 

3.07 (2.49–3.51) to 3.11 (2.56–3.61). In Group II (vitamin D), 

more pronounced improvements were noted, with CRP de-

clining from 33 (24–36) to 12 (6–12) and LMR increasing 

from 2.34 (2.10–3.69) to 4.75 (4.30–5.12) (P < 0.001). 

The findings indicated that vitamin D acts as an immunomod-

ulatory and anti-inflammatory agent, particularly by lowering 

pro-inflammatory markers in individuals with baseline defi-

ciency or high inflammation. 
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Introduction  

Rotavirus gastroenteritis (RG) is a leading cause 

of severe gastroenteritis in newborns and young 

children (1,2). It has been demonstrated that ro-

taviral gastroenteritis accounts for about 40% of 

all outpatient visits to pediatric primary care 

practices for acute gastroenteritis in babies and 

young children (3). 

Particularly in underdeveloped nations, diarrhea 

and its consequences continue to be a leading 

cause of morbidity and mortality in children. It 

ranks as the second most frequent cause of death 

for kids younger than five (4). 

Compared with other viral infections that cause 

gastroenteritis, rotavirus causes more severe ill-

ness; children are more likely to present with fe-

ver, dehydration, and metabolic acidosis, and 

they are more likely to be admitted or readmitted 

to the hospital (5). In the absence of dehydra-

tion, physical examination findings for rotavirus 

infection are often normal (6). 

As rotavirus gastroenteritis severity increased, 

children with acute gastroenteritis may have a 

low lymphocyte-to-monocyte ratio (LMR). In 

the differential diagnosis of infantile diarrhea, 

serum C-reactive protein (CRP) levels were 

highly significant (7). 

There is no specific treatment for a rotavirus in-

fection. Antibiotics and antivirals cannot be 

used to treat a rotavirus infection. The ailment 

often clears up in three to seven days, but stay-

ing hydrated is crucial (8).  

Vitamin D (calciferol) is a fat-soluble vitamin 

that can be bought as a dietary supplement, 

added to other foods, and found naturally in 

some foods. Furthermore, the skin produces it 

naturally when ultraviolet (UV) rays from the 

sun initiate vitamin D synthesis (9).  

 

The assessment of vitamin D deficiency entails 

determining serum levels of the 25-hydroxy 

form; levels between 20 and 30 ng/mL suggest 

insufficiency, while values below 20 ng/mL in-

dicate deficiency (10). 

Vitamin D is most likely safe when taken at the 

recommended dosages (11). Despite being un-

common, a vitamin D overdose can have serious 

consequences that impact both long-term renal 

function and the short-term vital prognosis. In 

developing nations, vitamin D poisoning is still 

a concern (12). 

Serum 25(OH)D concentrations >30 ng/mL 

were observed as early as 1 day after 600,000 IU 

of D3 and 540,000 IU of D3; the largest in-

creases in serum 25(OH)D consistently hap-

pened between days 1 and 30. Peak levels were 

detected at 3 and 7 days after dose (13).  

Vitamin D supplementation appears to exert its 

anti-inflammatory effects through several inter-

connected mechanisms. One key pathway is the 

reduction of CRP, an acute-phase reactant that 

rises during systemic inflammation; studies con-

sistently show that restoring or maintaining ad-

equate vitamin D status is associated with lower 

CRP concentrations (14,15). 

Vitamin D augments lymphocyte regulatory 

function by facilitating the development and ac-

tivity of regulatory T cells, promoting regulated 

lymphocyte proliferation, enhancing the secre-

tion of the anti-inflammatory cytokine IL-10, 

and diminishing lymphocyte apoptosis by inhib-

iting inflammatory and oxidative pathways. 

Collectively, these mechanisms sustain or en-

hance circulating lymphocyte numbers, thereby 

augmenting the lymphocyte-to-monocyte ratio 

(16).   
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This study aims to evaluate the anti-inflamma-

tory effect of vitamin D in pediatric patients 

with rotavirus gastroenteritis. 

Material and Methods:  

Study design and setting:  

A prospective, non-randomized clinical re-

search study was conducted at Mohammed 

Baqir al-Hakim Hospital from December 2024 

to May 2025. 

 

Study population:  

A total of 60 patients diagnosed with RG ac-

cording to the inclusion criteria were enrolled 

in the study. Participants were selected from 

those attending the Mohammed Baqir al-Ha-

kim Hospital. The current study included pa-

tients who were conveniently selected and had 

confirmed rotavirus infection. The study pop-

ulation was divided into 30 RG patients in 

group I and 30 RG patients in group II as fol-

lows:  

Group I (control): received standard treat-

ment, including rehydration and antipyretic 

therapy. 

Group II (Treatment) group: received a single 

oral dose of vitamin D 100000 IU for age < 1 

year and a dose of 300000IU for age> 1 year 

in addition to standard treatment. The study 

lasted 6 months, with follow-ups at 7-10 days 

(10,17).  

 

Inclusion Criteria 

The following were the study's inclusion crite-

ria: 

1. Children with confirmed rotavirus infec-

tion by rotavirus stool examination by the 

rotavirus rapid test from CerTest BIOTEC 

company in Spain. 

2. Serum vitamin D levels indicate deficiency 

(below 20 ng/mL). 

Exclusion Criteria 

The following were the study's exclusion crite-

ria: 

1. Children with other major infections, se-

vere dehydration, or underlying health 

conditions.  

2. Children with current vitamin D supple-

mentation. 

Outcome Measures:  

1. Measuring lymphocyte to monocyte ratio 

(LMR) and C-reactive protein (CRP) at ad-

mission, after 4 days, and after 7 days in 

both groups. LMR was measured by calcu-

lating the percentage of blood cells from 

complete blood count (CBC) tests per-

formed in the hospital using an automated 

hematology analyzer.  

CRP was measured in the hospital using an 

agglutination test with a kit produced by 

Linear Chemicals S.L. (Barcelona, Spain) 

(16). 

2. Measuring serum vitamin D at admission 

and after 7 days. Serum vitamin D was 

measured by electrochemiluminescence 

(ECL) using the Roche serum vitamin D 

Kit in Germany. Electrochemilumines-

cence (ECL) is a sophisticated immunoas-

say for serum 25-hydroxyvitamin D. Its ex-

cellent sensitivity, specificity, and dy-

namic range are enabled by electrochemi-

cal activation and light signal detection. 

When electrically stimulated, antibodies 

labeled with ruthenium bind vitamin D in 

the sample and emit light. Light intensity 

correlates with vitamin D levels, allowing 
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rapid, precise quantification. Due to their 

reliability, compatibility with automated 

systems, and low analytical variability, 

clinical laboratories use ECL tests (18-20).  

 

Statistical Analysis: 

Data was entered and analyzed using IBM 

SPSS Statistics (Version 24). Descriptive sta-

tistics were used to summarize participants' 

baseline characteristics. Continuous variables 

(e.g., lab data) were presented as mean ± stand-

ard deviation (SD). A normality test was per-

formed on the data using the Shapiro-Wilk 

test. The paired t-test (for normally distributed 

variables) or the Wilcoxon signed-rank test 

(for non-normally distributed variables) was 

used to compare laboratory data on rotavirus 

infections within the same group. In contrast, 

the Mann-Whitney test (for non-normally dis-

tributed variables) was used to compare labor-

atory data of rotavirus infections between 

group I (control) and group II (treatment).  

Spearman's correlation analysis was used to 

examine associations between changes in vita-

min D levels and non-normally distributed la-

boratory parameters.  

Results: 

The study recruited 60 pediatric patients: 30 in 

group I (control) and 30 in group II (treat-

ment). Group I includes 21 males (70%) and 

nine females (30%), and group II includes 22 

males (73.3%) and 8 females (26.6%). The av-

erage age of the patients in group I was 4 

(3.75–6) months. The average age of the pa-

tients of group II was 4 (3–6.25) months. There 

was no significant difference between the two 

groups regarding sex and age, as shown in Ta-

ble 1. 

Baseline laboratory parameters between group 

I (control) and group II (treatment) before in-

tervention showed no statistically significant 

differences (P > 0.05), as shown in Table 2. 

 

  Table 1: Demographic characteristics of study participants. 

Parameter Group I Group II P value 

Age (in months) Median (IQR) 4 (3.75–6) 4 (3–6.25) 0.946* 

Gender n 

(%) 

Male 21 (70%) 22 (73.3%) 0.082# 

Female 9 (30%) 8 (26.6%) 

*Statistical analysis was done using the Mann-Whitney test   
# Statistical analysis was done using the Chi-square test   

                    

  Table 2: Baseline lab data of the patients. 

Parameter Group I Group II P value 

CRP1 

Median (IQR) 

36 (24–42) 33 (24–36) 0.856* 

LMR1 

Median (IQR) 

3.07 (2.49–3.51) 2.34 (2.10–3.69) 0.1* 

VIT D1 

Median (IQR) 

15 (13.75–18) 16 (14–17) 0.709* 

                 *Statistical analysis was done using the Mann-Whitney test  
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Table 3: Association between Vitamin D Level Change and the laboratory Change between day 1 

and day 4 
Parameter Group I (Control) Parameter Group II (Treatment) 

Day 1 Day4 P value Day 1 Day4 

 

P value 

CRP  

(Mean±SD)  

32.8± 

13.15 

27.80±10.39 <0.001* CRP Me-

dian (IQR) 

33 (24–36) 12 (6–12) <0.001# 

LMR 

Median 

(IQR)  

3.07 (2.49–

3.51) 

3.11 (2.56–

3.61) 

0.002# LMR 

Median 

(IQR) 

2.34 (2.10–

3.69) 

4.75 (4.30–

5.12) 

<0.001# 

*Statistical analysis was done using the Paired T-test test  
#Statistical analysis was done using the Wilcoxon signed rank test  

 

In Table 3, the results showed an association 

between Vitamin D level change and the labor-

atory change, with statistical comparisons be-

tween group I (control) and group II (treat-

ment) across lab parameters (CRP and LMR). 

Here is a structured interpretation: 

These findings revealed that all parameters 

have statistically significant changes in both 

control and treatment groups (P < 0.05). In 

Group II, all parameters demonstrated highly 

significant changes, including CRP and LMR 

(all p < 0.001). 

Table 4 shows statistical comparisons of various 

laboratory parameters between the control and 

treatment groups on days 1 and 7. Here is a sum-

mary interpretation: Results of CRP and LMR 

findings showed statistically significant differ-

ences (P < 0.001) in both the control and treat-

ment groups, suggesting changes over time in 

both groups. Vitamin D levels did not change 

significantly in the control group (P = 0.161). 

Significant increase in the treatment group (P < 

0.001). 

The correlation analysis revealed that greater in-

creases in vitamin D levels were significantly 

associated with improvements in laboratory pa-

rameters. Specifically, moderate negative corre-

lations were found between CRP levels. Positive 

correlations were seen with LMR, suggesting fa-

vorable hematological changes as shown in Ta-

ble 5. 

 

Table 4: The Change of Laboratory Data between the Two Groups between day 1 and day 7 

Parameter Group I (Control) Parameter Group II (Treatment) 

Day 1 Day7 P value Day 1 Day7 P value 

CRP  

(Mean±SD) 

32.8± 13.15 10.4±7.37 <0.001* CRP  

Median 

(IQR) 

33 (24–36) 0 (0–6) <0.001# 

LMR 

Median 

(IQR)  

3.07 (2.49–

3.51) 

3.26 (2.66–

3.68) 

<0.001# LMR 

Median 

(IQR) 

2.34 (2.10–

3.69) 

6.85 (6.15–

7.53) 

<0.001# 

Vit D 

Median 

(IQR)  

15(13.75–

18) 

15 (12.75–

17) 

0.161# Vit D Me-

dian (IQR) 

 

15.5±2.16 39 (33.75–

45.25) 

<0.001# 

*Statistical analysis was done using the Paired T-test test  

#Statistical analysis was done using the Wilcoxon signed rank test  
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      Table 5: The correlation between laboratory variables and vitamin D level change 

Variable Correlation Coefficient P-value 

CRP –0.453 <0.001* 

LMR 0.741 <0.001* 
            *Statistical analysis was done using the Spearman correlation test 

Discussion  

This study found that Vitamin D significantly 

inhibits plasma CRP (P < 0.001), indicating that 

Vitamin D supplementation affects the body's 

inflammatory response. In this study, a single 

dose of vitamin D was found to significantly re-

duce plasma CRP levels in participants with ro-

tavirus gastroenteritis, faster than in participants 

who did not receive Vitamin D. These findings 

agree with several studies worldwide (21-23). 

These findings agree with a study on the effect 

of vitamin D    supplementation on circulating 

high-sensitivity C-reactive protein levels con-

ducted in China, which found that vitamin D 

supplementation has a notably positive impact 

on reducing circulating high-sensitivity CRP 

(hs-CRP) levels (p =0.004) (21). The current 

findings agree with another bidirectional Men-

delian randomization study on the effect of Vit-

amin D deficiency and C-reactive protein con-

ducted in the UK. That study found that raising 

25-hydroxyvitamin D₃ levels in individuals with 

poor vitamin D status significantly reduced CRP 

levels (P < 0.001) (14). 

Also, the current findings agree with a study on 

Vitamin D and C-Reactive Protein conducted in 

the Netherlands. The study concluded that there 

was a significant inverse relationship between 

blood vitamin D levels and CRP (p = 0.027) 

(22). 

The current results align with a 2024 study in 

China    exploring    the    impact    of vitamin D  

 

 

supplementation and C-reactive protein and sys-

tolic and diastolic blood pressure in postmeno-

pausal women, which found that vitamin D sup-

plementation significantly correlates with de-

creased CRP levels (p < 0.001) (23).  

The current study's findings agree with a study 

from China, which found a significant inverse 

relationship between Vitamin D and C-Reactive 

Protein in newborns (p < 0.001). The study 

showed that neonates with low 25(OH)D levels 

or those born in winter or spring had cord blood 

CRP levels inversely linked to vitamin D levels 

(24). 

This action of vitamin D on CRP occurs by in-

creasing anti-inflammatory T regulatory cell ac-

tivity to reduce excessive immune responses and 

by downregulating pro-inflammatory cytokines 

such as IL-6 and TNF-α that stimulate the liver's 

production of CRP (25). 

The current findings do not agree with a 2014 

study conducted in Iran that examined the im-

pact of vitamin D supplementation on C-reac-

tive protein levels in patients with non-alcoholic 

fatty liver disease. The results showed that, as 

compared to the placebo group, vitamin D sup-

plementation did not affect CRP or other varia-

bles in the intervention group (p = 0.2) (26). 

This may result from the dosage, duration, and 

initial vitamin D status of the subjects, which 

likely affected the response; a brief supplement. 
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Durations or near-normal baseline levels fre-

quently do not yield significant biochemical al-

terations (27). 

The current study found that LMR was signifi-

cantly higher in group II receiving Vitamin D 

than in group I (P<0.001). This agrees with a 

study conducted in Turkey on the relationship 

between vitamin D insufficiency and hemo-

gram-derived inflammatory biomarkers in chil-

dren, in which Vitamin D levels were signifi-

cantly positively correlated with LMR (correla-

tion coefficient = 0.218) (P<0.001) (28). 

Vitamin D augments lymphocyte regulatory 

function by facilitating the development and ac-

tivity of regulatory T cells, promoting regulated 

lymphocyte proliferation, enhancing the secre-

tion of the anti-inflammatory cytokine IL-10, 

and diminishing lymphocyte apoptosis by inhib-

iting inflammatory and oxidative pathways. 

Collectively, these mechanisms sustain or en-

hance circulating lymphocyte numbers, thereby 

augmenting the lymphocyte-to-monocyte ratio 

(15). 

Limitations  

Limitations of the present study include the rel-

atively small sample size, constrained by the 

limited study duration, and the inability to reas-

sess serum vitamin D levels on Day 4 to evaluate 

the short-term biochemical response. 

 

Conclusion 

The findings indicated that vitamin D acts as an 

immunomodulatory and anti-inflammatory 

agent, particularly by lowering pro-inflamma-

tory markers in individuals with baseline defi-

ciency or high inflammation. 
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