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Abstract: 

Lower respiratory tract infections are a major cause of illness and hospitalization in children under 5 

years old. It is usually caused by bacteria, viruses, or fungi and is spread through contact with an 

infected person or their respiratory droplets. Symptoms include fever, rapid breathing, chills, cough, 

wheezing, fast heart rate, poor appetite, and fatigue. This study aims to evaluate the Immune-boosting 

effect of Vitamin C and Zinc against pediatric pneumonia.  A randomized control trial was done on 

40 patients between 2 years and 5 years of age with a diagnosis of pneumonia who were enrolled at 

Raiwind RHC (rural health center). The control, group being studied included 20 children who had 

pneumonia and were receiving medication for it. The experimental group contains 20 children on 

medications and given Vitamin C (125mg) and Zinc (20mg). Pre-testing of all participants was done 

and immunoglobulin levels (IgG, IgA, IgM) were studied. Post-testing of all participants was done at 

the end of these interventions. The results show that vitamin C and zinc have significant (<0.05) 

effects against IgG, IgA, and IgM in pediatric pneumonia. Both combined have health-beneficial 

effects against immunity in pneumonia.  
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Introduction: 

Pneumonia is a respiratory infection that affects the alveoli and distal airways, causing high morbidity 

and mortality rates worldwide. It is a leading cause of death for children under 5 and requires urgent 

attention (1). According to WHO, pneumonia in children aged 2-59 months is characterized by 

coughing or difficulty breathing with rapid or chest indrawing. Severe pneumonia is accompanied by 

the inability to drink, persistent vomiting, convulsions, lethargy, stridor, or severe malnutrition. (2). 

The burden of pneumonia cases in 2015 was largely concentrated in India, Nigeria, Indonesia, 

Pakistan, and China, which accounted for over 54% of all global cases. India alone was responsible 

for 32% of the global burden of pneumonia (3,4). The prevalence of acute respiratory infection (ARI) 
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and pneumonia in 2018 was 14%. Out of those affected, 84% of children were taken to a health 

facility, and 46% were treated with antibiotics (5).  

According to recent studies in Pakistan, 23% of children under five are underweight and 8% are 

severely underweight. Severe pneumonia is linked to underweight children (6). Low levels of IgA, 

IgG, or IgM are associated with significantly increased risks of bacterial respiratory tract infections 

in primary immunodeficiency syndromes (7). 

Vitamin C (VC), a well-known antioxidant, has been reported to have beneficial effects in the 

prevention and treatment of pneumonia (8). Vitamin C is an antioxidant by limiting damage caused 

by oxygen and nitrogen free radicals produced during normal cell metabolism and by neutrophils 

activated in response to bacteria, viruses, and toxins (9). Multiple recent trials have been published 

that suggest the positive effects of treating septic patients with a combination therapy of high-dose 

vitamin C, thiamine, and fludrocortisone (10). Vitamin C may protect against acute kidney injury, 

shorten hospital stays for cardiac surgery patients, and reduce blood pressure. (11).  

Zinc and other micronutrient like selenium also play an essential role in strengthening and supporting 

the immune system, the body's natural defense mechanism against infections and diseases (12,23). 

Zinc is critical for human immunity as it affects T cell generation, cytokine production, and metabolic 

toxin removal (13,14,15). During the early stages of an infection, the most effective antiviral 

antibodies are neutralizing ones. They bind to the viral envelope or capsid proteins and regulate the 

virus's entry into the host cell (14,15). Zinc ions regulate the activity of the zinc-finger antiviral 

protein, which helps degrade RNA viruses (15). Zinc salts have broad-spectrum antimicrobial 

properties against various viruses, including HSV, SARS-CoV, HIV, and others (16). Many studies 

have been conducted to see the relationship between vitamin C and zinc against pneumonia and many 

other diseases (17,18), But the combo effect of vitamin C and zinc needs to be studied to reduce the 

severity of pneumonia and other diseases. 

 

Methodology: 

Sample Size and Study Group: The study's sample size of 40 participants was determined using the 

Raosoft 2020 online calculator. The participants were then divided into two groups, with 20 

individuals in each group. Group 1 was the experimental group that received intervention treatment. 

Group 2 was the control group that received placebo treatment. 

 

Study conducted at: The study was conducted at Raiwind RHC (Rural Health Center), Punjab. 

 

Inclusion Criteria  

• Age ranges from 2 -5 years old. 

• Newly diagnosed with pneumonia.  

• Willing to cooperate. 

• On medication.  

 

Exclusion Criteria 

• Having other diseases. 

• Have allergy. 

 

Tools: 

Anthropometric measurements:  

Height and weight measurements were taken, and BMI was calculated using a percentile graph for 

ages (2-20) (19,20). 

 

Immunoglobulins blood test: 

There are five immunoglobulin (Ig) types in the human body - IgG, IgM, IgA, IgD, and IgE. In a 

regular serum, IgG accounts for approximately 80%, IgA for about 15%, and IgM for 5%. These tests 
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are beneficial in diagnosing various medical conditions and diseases that affect the levels of one or 

more of these immunoglobulin types (21).  

 

Ethical consent  

The research obtained approval from the Research and Ethics Committee of Riphah International 

University, Lahore (No. REC/RCR & AHS/22/0807). 

STATISTICAL INVESTIGATION 

The data analysis was carried out using SPSS software version 24. A T-test was performed on the 

data, and the results were presented as mean ± SD. Any p-value less than 0.05 was deemed to be 

significant. 

 

Results: 

Baseline and Contestants: 

In the control group, 55% were boys and 45% were girls however in the experimental group, 38.8% 

were boys and 61.1% were girls. About 45.95% of children are less than <1percentile according to 

the BMI chart. The mean IgG, IgA, and IgM levels of participants were 2118.95, 0.20, and 213.9 

mg/dl respectively. 

 

Effect of Vitamin C and Zinc on Immunoglobulins: 

It was observed that the levels of IgG and IgM significantly decreased (p<0.05), While the levels of 

IgA significantly improved (p<0.05) when participants were given a combination of Vitamin C and 

zinc. However, in the control group, there was no significant impact on these values. 

 

Table 1: Mean and SD of Immunoglobulins level (n= 40) before intervention 
Parameter Control group VC-Zn group 

Mean±SD Mean±SD 

IgG (mg/dl) 2118.2±9.37 2119.7±23.55 

IgA (mg/dl) 0.19±0.06 0.20±0.06 

IgM (mg/dl) 213.25±5.0 214.5±4.4 

 

VC-Zn: Vitamin C and Zinc, IgG: Immunoglobulin G, IgA: Immunoglobulin A, and IgM: 

Immunoglobulin M.  

 

Table 2: After intervention the effect of Vitamin C and Zinc 
parameter Groups Before intervention After intervention 

Mean±SD Mean±SD 

IgG (mg/dl) Control 2118.2±9.37 2102±4.46 

 VC-Zn 2119.7±23.55 2085.9±5.76 

IgA (mg/dl) Control 0.19±0.06 0.33±0.04 

 VC-Zn 0.20±0.06 0.42±0.04 

IgM (mg/dl) Control 213.25±5.0 197±4.54 

 VC-Zn 214.5±4.4 191.5±4.14 

 

Table 3: boy’s percentile table 
Percentile 

Age <5th <85th Grand Total 

2ys 4 2 6 

3y 6 - 6 

4y 4 2 6 

5y 2 1 3 

Total 16 5 21 
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Table 4: girl's percentile 
Percentile 

Age <5th <85th Grand Total 

2ys 5 - 5 

3y 7 2 10 

4y 2 2 4 

5y 1 - 1 

Total 15 4 19 

Discussion: 

A recent study demonstrated the positive effects of Vitamin C and Zinc on human subjects without 

causing any harm. The intervention group received 125mg of Vitamin C and 20mg of Zinc in the 

study. The results showed that the combined effect of Vitamin C and Zinc significantly boosted 

immunity in pediatric pneumonia. Pneumonia patients experience declining nutrient levels, affecting 

their muscles and immune response. Hospitalized patients need immediate dietary support alongside 

treatment. Micronutrient deficiencies lead to secondary immunodeficiency and increase the risk of 

infections (22).  In 2014 a study was conducted in Islamabad by Imran Mahmood showed a significant 

effect of vitamin C against pneumonia and reduced the severity of pneumonia (24). In 1977 W Prinz 

conducted a study that showed that vitamin C has a statistically significant increase in IgA and IgM 

serum levels (25). Vitamin C is an antioxidant that prevents damage from free radicals (oxygen and 

nitrogen) produced during normal cell metabolism and immune response to pathogens (13). Vitamin 

C enhances the migration of neutrophils to the site of infection in response to chemo-attractants, 

which ultimately leads to killing pathogens by increasing phagocytosis and oxidant generation (13).  

In 2015 Noshina Riaz conducted a study that also shows the significant effect of vitamin C against 

pediatric pneumonia. In this study, she evaluates the hospital stay and the vitamin C group shows less 

stay in the hospital (26). In 2014, an RCT trial was conducted that showed Zn has a significant effect 

against pediatric pneumonia lessens the symptoms of pneumonia, and also reduces the drug resistance 

caused by multiple therapies (27). In 2019 Jorge Alberto conducted a study on Zn against pneumonia 

and found significant improvements in antibodies, and a significant improvement in sign and 

symptoms and have significant improvement in morbidity rate of pneumonia in children (28).  

A double-blind placebo control trial was conducted in Bangladesh on children having pneumonia. 

They were given Zn (20mg/day) until they were discharged. This study also showed a significant 

effect on pneumonia and its severity (29). A RCT conducted in 2022 shows that Zn can improve the 

level of immunoglobulin G and have an effect on antibodies in our body (30). Due to the beneficial 

role of  VC and Zn,  this study aims at the effect of both on immunoglobulin levels in pneumonia. 

The result of this study related to previous studies showed a significant effect against pneumonia 

symptoms and had a significant improvement in immunoglobulin levels. VC needs to be studied 

further for the improvement and treatment of pneumonia. VC and Zn both given at the same time for 

3 months will improve the pneumonia severity and immunoglobulins level.  

 

Conclusion: 

Pneumonia is a respiratory illness that distresss the alveoli and distal airways. It is a health issue 

associated with high morbidity and mortality in all age groups worldwide. Most of the children’s BMI 

was less than <5 percentile and were from rural areas. Their nutrition levels need to be monitored. In 

the future, more research about the combo of vitamin C and zinc needs to be studied to treat 

pneumonia and improve the immunoglobulin levels and their defense of action, and how many days 

it is to be given to pneumonia patients.  
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