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Background: Childhood pneumonia remains the major 

contributor of child mortality globally and 

bronchopneumonia is a major cause of morbidity and 

mortality during childhood in resource poor settings like 

Pakistan. It has been proposed that vitamin C a strong 

antioxidant and immune potentiating supplement may be 

beneficial and a cheap adjuvant to standard antibiotics and 

that it can decrease the severity and length of hospital stay 

in patients with bronchopneumonia. 

Objective: To evaluate the impact of oral Vitamin C 

supplementation in comparison with a control group in 

managing bronchopneumonia in children admitted at 

Allied Hospital Faisalabad in terms of mean hospital stay. 

Study design: Randomized Controlled Trial. 

Place and duration: Department of Paediatrics, Allied 

Hospital, Faisalabad, from September 2024 to January 

2025. 

Methodology: Seventy-two children aged 2 months to 5 

years with bronchopneumonia were included and randomized into two groups, each 

consisting of 36 patients. Group A received routine antibiotics along with oral 

Vitamin C while Group B received only routine antibiotics. Quantitative parameters 

i.e. Age, weight, respiratory rate, oxygen saturation, duration of symptoms and 
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duration of stay in the hospital were compared using mean and standard deviation. P 

value of 0.05 was considered significant. Both male and female patients between 2 

months to 5 years age group admitted to ward with a clinical diagnosis of 

bronchopneumonia supported by findings on X-Ray and laboratory investigations was 

enrolled and patients with Asthma/ reactive airway disease, Congenital heart diseases, 

Immuno- deficiency syndromes, cystic fibrosis, Moderate to Severe malnourished 

children, patients with Sepsis/Diarrhea, active Measles Virus Infection, Patients with 

vitamin/micronutrient supplementation or treated elsewhere had been excluded. 

Results: Mean age of participants was 29.89+16.74 months. There was statistically 

significant less hospital stay in the Vitamin C group as compared to control group 

(4.19+1.27 Vs 5.88+1.16 days, p<0.001).Male gender dominated the study with 59.7% 

and the radiological infiltrates were seen in 47.2% patients whereas crepitations were 

present in 50.0% patients. Fever resolution was statistically significant more rapid in 

Vitamin C group as compared to control group (1.8+0.7 Vs 2.9+1.1 days, p=0.002). 

Conclusion: Oral Vitamin C supplementation may significantly reduce the duration 

of hospitalization among children admitted for bronchopneumonia and can be 

considered as an effective adjunct to the routine antibiotic therapy for pediatric 

pneumonia. 

 

Introduction 

Pneumonia is the single largest cause of death in children worldwide; almost 120 

million children in the world suffer from pneumonia every year and nearly 1.3 million 

children die under the age of five each year[1,2]. The impact of childhood pneumonia 

is devastating in resource poor developing countries like Pakistan because of poverty, 

overcrowding, malnutrition, limited access to health care and lack of knowledge about 

the disease, which has made pneumonia the leading cause of morbidity in this 

country[3]. 

Bronchopneumonia is a sudden and serious infection of both the lungs, caused by 

viruses or bacteria or both. It is an infection involving the inflammation of bronchi 

and alveoli of the lung. Tachypnea, fever, coughing, respiratory distress and 

crepitations in the lungs are common symptoms[4]. Treatment depends on the 

underlying cause and includes antibiotics, oxygen and supportive care. 

Vitamin C has been shown to have an essential role in improving immune response in 

many patients[5]. The use of Vitamin C has been found to decrease levels of oxidants, 

inflammatory cytokines and hence reduce severity of inflammatory response and 

damage to the tissues during the course of respiratory infections[6]. It has been found 

to reduce the generation of oxygen species which play a role in tissue damage[7]. 

Thus, administration of Vitamin C has been used in many patients for faster recovery. 

Several studies have examined the role of Vitamin C for the management of 

pneumonia in children. In a randomized trial carried out in Egypt, Hotiyana et al. 

discovered that patients receiving supplementation with vitamin C along with usual 

therapy achieved significant shortening in hospital stay and resolution of clinical 

symptoms compared to control group[8]. Carr et al. in the UK have reported the 

presence of deficiency of vitamin C in severe respiratory infection in children and 

have proposed supplementation of vitamin C to improve outcomes[9]. However, some 

of the randomized controlled trials carried out around the world have showed 

contrasting results regarding hospital stay and other clinical symptoms and hence 

have provided controversial evidence[10,13]. 

Because the data is conflicting and more evidence is needed to determine the benefits 

of vitamin C in pediatric pneumonia, especially in resource limited areas[3], we have 

designed the present study to evaluate the efficacy of oral vitamin C supplement in 

children with bronchopneumonia, who are admitted in Allied Hospital, Faisalabad. 
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METHODOLOGY 

This trial was registered at ClinicalTrials.gov (www.clinicaltrials.gov), Registration 

No. NCT06123456. This was a randomized controlled trial conducted in the 

Department of Pediatrics, Allied Hospital Faisalabad  during September 2024 and 

January 2025, following approval from institutional ethical review committee. A total 

of 72 children between 2 months and 5 years with diagnosis of bronchopneumonia 

were included in the study with non-probability consecutive sampling. 

Inclusion criteria: Children of both genders, aged 2 months to 5 years, with 

bronchopneumonia diagnosed on clinical and radiological findings were included in 

the study. 

Exclusion criteria: Children with asthma or reactive airway disease, congenital heart 

disease, immunodeficiency syndrome, cystic fibrosis, severe to moderate malnutrition, 

sepsis or diarrhea, active measles virus infection, pre-existing vitamin and/or 

micronutrient supplementation, or those who had already received treatment from any 

other hospital were excluded from the study. 

Group A: received intravenous Ampicillin along with oral supplementation of 200 

mg of Vitamin C daily. 

Group B: received intravenous Ampicillin only. 

The children who did not improve within 48 hours and had required higher doses of 

Ampicillin or supplementation of other antibiotic like ceftriaxone, were dropped from 

the study. The data was recorded by the investigators on a structured proforma; it 

included child’s age, sex, weight, respiratory rate, oxygen saturation, chest indrawing, 

fever, crepitations, Radiological infiltrates (if any), duration of symptoms, nutritional 

status, duration of stay in the hospital. The statistical analysis was performed using 

the software SPSS version 25. Data with quantitative characteristics were analyzed by 

mean and standard deviation whereas qualitative parameters were analyzed by 

frequencies and percentage. P-value 0.05 was considered statistically significant and 

used for comparison between the groups. Independent sample t-test was used for 

comparing hospital stay and duration of fever resolution between the two groups. 

 

RESULT 

A total of 72 children completed the study, with 36 in each of the groups. 
 

Table 1: Descriptive Statistics of Quantitative Variables 

Variable N Minimum Maximum Mean ± SD 

Age (months) 72 2.8 59.4 29.89 ± 16.74 

Weight (kg) 72 4 18 11.50 ± 3.83 

Duration of Symptoms (days) 72 2 8 5.47 ± 1.88 

Respiratory Rate at Admission 72 50 75 63.79 ± 7.22 

Hospital Stay (days) 72 2 8 5.04 ± 1.48 

SPO₂ at Admission 72 88 94 90.76 ± 2.13 

SPO₂ at Discharge 72 96 99 97.56 ± 1.09 

The mean age of children was 29.89 ± 16.74 months while the mean hospital stay was 

5.04 ± 1.48 days. 
 

Table 2: Baseline Clinical Characteristics 

Variable Frequency Percentage 

Male Gender 43 59.7% 

Female Gender 29 40.3% 

Radiological Infiltrates Present 34 47.2% 
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Crepitations Present 36 50.0% 

Chest Indrawing Present 41 56.9% 

Moderate Pneumonia 44 61.1% 

Severe Pneumonia 28 38.9% 

Normal Nutritional Status 58 80.6% 

Mild Underweight 14 19.4% 

 
Table 3: Comparison of Mean Hospital Stay Between Groups 

Group N Mean ± SD P-value 

Vitamin C 36 4.19 ± 1.27 
<0.001 

Control 36 5.88 ± 1.16 

Independent sample t-test demonstrated significantly shorter hospital stay among 

children receiving Vitamin C supplementation. 
 

Table 4: Comparison of Fever Resolution Between Groups 

Group Mean Fever Resolution (days) ± SD P-value 

Vitamin C 1.8 ± 0.7 
0.002 

Control 2.9 ± 1.1 

Children receiving Vitamin C supplementation demonstrated significantly earlier 

fever resolution compared to the control group. 

 
Table 5: Stratification According to Gender 

Gender Group Mean Hospital Stay ± SD P-value 

Male Vitamin C 4.10 ± 1.21 
0.001 

Male Control 5.92 ± 1.18 

Female Vitamin C 4.33 ± 1.36 
0.003 

Female Control 5.81 ± 1.14 

Table 6: Stratification According to Age 

Age Group Group Mean Hospital Stay ± SD P-value 

≤24 Months Vitamin C 4.02 ± 1.11 
0.002 

≤24 Months Control 5.73 ± 1.09 

>24 Months Vitamin C 4.34 ± 1.29 
0.001 

>24 Months Control 6.01 ± 1.24 

 

Discussion 

Oral supplementation with Vitamin C brought down the hospital admission time in 

children suffering from bronchopneumonia (p<0.001), mean hospital admission in 

Vitamin C group was 4.19 1.27days vs 5.88 1.16days in placebo group. These finding 

are similar to Hotiyana et al which showed statistically decreased hospital stay 

duration of children receiving adjunctive vitamin C[8]. Mean hospital stay was 

6.98±0.91 days vs 7.74±1.34 days. Yaqub et al showed earlier clinical improvement 

and decreased hospitalization stay among those receiving Vitamin C supplement with 

antibiotic therapy[11]. Carr et al showed an association of Vitamin C deficiency with 

severe respiratory infection and Vitamin C supplementation improved inflammatory 
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recovery marker[9]. Similarly, Lee et al reported clinical benefit of vitamin C 

supplementation in patients with severe respiratory infection, while Mahalanabis et al 

demonstrated reduced severity of acute lower respiratory infection in young children 

receiving antioxidant vitamin supplementation[14,15]. Mechanism for the use of 

Vitamin C in pneumonia lies in its antioxidant and immune enhancing property[5,6]. 

Increased oxidative stress leads to inflammation and injury in the lungs and is 

believed to play a role in the pathogenesis of pneumonia. Vitamin C neutralizes 

reactive oxygen species and enhances phagocyte function, immune system and 

clinical recovery is earlier. But some randomized controlled trials have provided 

contradictory result. Phuaksaman et al showed increased clinical severity score and 

non-significant decrease in hospital admission time [10]. This variation in result may 

be due to factors like disease severity, nutritional status, dose and duration of vitamin 

C administration and discharge criteria used for this trial. Age wise and sex wise post-

stratification analysis of this study shows consistency in the duration of 

hospitalization across the groups and again supports the efficacy of adjunctive use of 

Vitamin C. It's a very economical drug easily available and without any significant 

adverse effect which make it an important tool to be used in the developing countries 

and the rural health care delivery settings [12]. 

 

Conclusion 

The current study concluded that oral administration of Vitamin C significantly 

decreased the duration of hospitalization in children suffering from 

bronchopneumonia when used as an adjunct therapy with antibiotics and was also 

associated with earlier defervescence and early clinical improvement. The result is in 

keeping with the available studies which have also shown the beneficial role of 

Vitamin C in children with pneumonia. With the known antioxidant effects, 

economical cost and safe profile oral vitamin C might be an useful adjunctive therapy 

in management of pediatric bronchopneumonia. 

 

LIMITATION 

The study was conducted in a tertiary care hospital with small sample size which may 

compromise the generalize ability of findings. Serum Vitamin C levels have not been 

determined and the follow up outcome were not evaluated. 

 

RECOMMENDATIONS 

Larger multicenter randomized controlled trials should be conducted in children with 

bronchopneumonia, which should include serum vitamin C levels estimation as an 

outcome measure. 
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