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Abstract 
Background and Objectives: Acute respiratory tract infections are a prominent cause of mortality and 

morbidity in children residing in poor countries. This inquiry focuses on the serum levels of zinc in 

patients with acute lower respiratory tract infections. This is linked to the severity of acute lower 

respiratory tract infection, the need for intravenous antibiotics, and the pattern of recovery.  
Material and Methods: This study is a case-control inquiry conducted at the Department of 
Paediatrics, RVS Institute of Medical Science, Chittore, Andhra Pradesh, India. The study was 
conducted from October 2018 to September 2019. The study's sample included 70 cases of Acute lower 
respiratory tract infection, as well as 70 children who were selected as controls based on their matching 
sex, age, and nutritional condition. 
Results: An extended duration of hospitalization was linked to a decrease in the average concentration 
of zinc in the blood. The mean zinc concentration declined within the range of typical zinc levels in 
children who were hospitalized for a duration of less than 7 days. Furthermore, there was a greater 
occurrence of zinc insufficiency detected when comparing patients to controls. A higher percentage of 
children with bronchiolitis showed a normal zinc level. A greater percentage of children with 
pneumonia, namely lobar pneumonia, displayed a zinc deficit. Furthermore, a higher percentage of 
children with severe acute lower respiratory tract infections demonstrated zinc insufficiency in 
comparison to those with mild and moderate acute lower respiratory tract infections. 
Conclusion: Severe acute lower respiratory tract infections exhibited a significant reduction in serum 
zinc levels when compared to mild and moderate acute lower respiratory tract infections. In addition, it 
was noted that children who needed to stay in the hospital for a longer period of time had lower 
amounts of zinc in their blood. 
 
Keywords: Zinc level, children, acute respiratory tract infections, antibiotics, therapy 

 
Introduction 
Acute lower respiratory tract infections, or ALRTIs, are the primary cause of illness and 
mortality in children under the age of five worldwide. ALRTI is thought to be the cause of 
about 19% of these children's mortality (19 million deaths annually). Over 90% of these 
deaths occur in developing nations, and two thirds occur during infancy. Intravenous 
antibiotics, oxygen, or (in extreme situations) assisted ventilation are used in the therapy of 
ALRTI. The main obstacles to lowering the death rate from ALRTI include the rise in 
antibiotic resistance, poor access to medical facilities, and the inability to widely distribute 
vaccinations against Haemophilus influenzae and Streptococcus pneumoniae in the majority 
of developing nations [1, 2]. 
According to a recent meta-analysis of randomised controlled trials (RCTs), habitual oral 
zinc supplementation given daily or weekly for at least three months significantly reduced 
the occurrence of lower respiratory tract infections (LRTIs) among children under five in 
developing nations. With varying degrees of success, several studies have evaluated the 
usefulness of short-term zinc use in addition to supportive care and antibiotics for the 
treatment of juvenile pneumonia. Further confusing the situation regarding zinc's 
involvement in treating pneumonia in young children is the fact that certain textbooks have 
begun to discuss the advantages of zinc in the treatment of pneumonia [3, 4]. 
In order to determine if short-term zinc supplementation during an acute pneumonia episode 

has any bearing on the treatment of children under the age of five who are hospitalized with 

severe ALRTI, the current meta-analysis was designed. Seminal fluid contains a higher 

proportion of zinc. Iron is a vital constituent of numerous enzymes, including as superoxide 

dismutase, carbonic anhydrase, alkaline phosphatase, DNA and RNA polymerase, and 
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reverse transcriptase. It fulfills various physiological 

functions. Both cell division and DNA replication are 

dependent on it. Preserving cell integrity and immunity is 

crucial in cells that have a high turnover rate. Therefore, it is 

crucial for maintaining infection control and preventing the 

spread of illnesses [5, 6].  

The body does not store zinc, despite its numerous use. Zinc 

is a vital nutrient that cannot be stored in the body like iron. 

Therefore, it must be ingested regularly to maintain 

adequate levels. Foods such as nuts, cereals, seafood, dairy, 

red meat, and other animal proteins contain zinc. Due to the 

presence of phytate, a compound that forms complexes with 

zinc and inhibits its absorption, the majority of vegetables 

are not considered to be substantial sources of zinc. 

Extensive research has confirmed the importance of zinc in 

treating diarrhoea. Numerous studies have demonstrated that 

zinc supplementation can effectively decrease the severity, 

duration, and frequency of diarrhoea. Therefore, it is 

advisable to take zinc supplements when experiencing 

diarrhoea [7-10].  

Several studies have established a correlation between zinc 

deficiency and a higher risk of acute lower respiratory tract 

infections. Additionally, the administration of zinc 

supplements has been proven to reduce the frequency of 

these illnesses. Trials showed a decrease in the occurrence 

of acute lower respiratory tract infections when individuals 

with pneumonia were given zinc supplementation. 

Furthermore, the inclusion of zinc in antibiotic treatment has 

not demonstrated any therapeutic benefit in clinical trials. 

This inquiry focuses on the serum levels of zinc in patients 

with acute lower respiratory tract infections. This is linked 

to the severity of acute lower respiratory tract infection, the 

need for intravenous antibiotics, and the pattern of recovery 
[11-13].  

 

Materials and Methods 

This study is a case-control inquiry undertaken at the 

Department of Paediatrics, RVS Institute of Medical 

Science, Chittore, Andhra Pradesh, India. The study was 

conducted from October 2018 to September 2019. The study 

included a total of 70 cases of acute lower respiratory tract 

infection, along with a control group of 70 children who 

were selected to have similar characteristics in terms of sex, 

age, and nutritional condition. 

 

Inclusion Criteria 

Severe acute lower respiratory tract infection was diagnosed 

based on symptoms such as tachypnea, chest retractions, 

high temperature, convulsions, extreme lethargy, or inability 

to suck or drink. 

 

Exclusion Criteria 

 Children who had experienced episodes of diarrhea 

within the past three months were excluded from the 

research.  

 Additionally, children who were currently receiving 

zinc supplements were also unable to participate.  

 

Results 

A comprehensive analysis was conducted on a total of 70 

instances of acute lower respiratory tract infections, where 

they were classified according to age, gender, and 

nutritional condition. Age and nutritional status were 

aligned within a 3-month period, and weight for age was 

assessed to guarantee compatibility. Since the children in 

both the cases and controls were matched based on age and 

sex, the number of children in each age group and the 

number of boys and females in both cases and controls were 

exactly the same. 

 
Table 1: Patient distribution based on gender 

 

Sr. No. Gender Number % 

1. Male 43 62 

2. Female 27 38 

 Total 70 100 

 
Table 2: Patient distribution based on age 

 

Sr. No. Age Number % 

1. <1 year 33 47 

2. 1-3 years 14 20 

3. 3 -5 years 23 33 

 Total 70 100 

 
Table 4: Zinc Deficiency 

 

Sr. No. Serum Zinc average Case % 

1. < 60 40 57% 

2. > 60 30 43% 

 Total 70 100 

 
Table 5: Level of serum zinc and antibiotics 

 

Sr. No. Antibiotic Number Mean of Serum Zinc 

1. Not given 20 79.43 

2. IV 25 55.72 

3. Oral 25 62.87 

 Total 70 61.54 

 

Discussion 

Acute lower respiratory tract infections are a major cause of 

mortality and morbidity in children below the age of 5. 

Therefore, it is crucial to adopt measures that are designed 

to prevent and reduce the severity of respiratory tract 

infections. Various risk factors contribute to the onset of 

acute lower respiratory tract infections. Various risk factors 

have been identified, such as a lack of education, low social 

and economic status, external influences, poor living 

conditions, limited access to healthcare, low rates of 

immunization, malnutrition, deficiencies in important 

micronutrients, and demographic factors [14, 15].  

Zinc, a micronutrient, has been recognized as a possible 

factor in the development of acute lower respiratory tract 

infections. It can either have a direct impact on the 

respiratory tract or contribute to the body's immune system. 

Furthermore, it demonstrates antioxidant properties. This 

intervention has the ability to reduce inflammation in the 

respiratory tract, hence promoting healing and speeding up 

recovery from numerous illnesses. The high occurrence of 

zinc shortage in developing countries might be ascribed to 

either insufficient intake of zinc-rich food or the presence of 

phytate in dietary items, which impedes zinc absorption. 

Additionally, the reduced zinc level in soil could potentially 

contribute to the diminished zinc content observed in food 
[16-18]. 

Hence, it may be important to administer zinc supplements 

in order to attenuate and minimize the intensity of acute 

lower respiratory tract infections. Numerous studies have 

demonstrated the efficacy of zinc supplementation in 

reducing the incidence of acute lower respiratory tract 
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infections. Zinc deficiency or a diminished zinc status has 

been observed in certain research pertaining to acute lower 

respiratory tract infections or pneumonia. There were 33 

males and 17 females in this study. The results of this study 

suggest that children diagnosed with acute lower respiratory 

tract infections had lower levels of zinc in their blood 

compared to a control group that was similar in terms of 

age, sex, and nutritional status.  

Children diagnosed with bronchiolitis exhibited the greatest 

mean serum zinc levels, whereas children diagnosed with 

lobar pneumonia displayed the lowest mean levels [19, 20].  

An inverse correlation was found between the average blood 

zinc concentration and the severity of acute lower 

respiratory tract infections, suggesting that as the severity 

grew, the zinc level declined. The cases that necessitated 

intravenous antibiotics showed the lowest average serum 

zinc level. No significant difference in zinc levels was 

identified between children who needed oxygen and those 

who did not. An extended duration of hospitalization was 

linked to a decrease in the average concentration of zinc in 

the blood. The average zinc concentration declined within 

the range of normal zinc levels in children who were 

hospitalized for a duration of less than 7 days [21-22].  

Zinc deficiency was identified in 76% of patients and 19% 

of controls. 33.3% of children diagnosed with bronchiolitis 

exhibited a zinc deficiency. Out of the children diagnosed 

with pneumonia, 80.4% were found to have a zinc deficit. 

Similarly, in cases of acute lower respiratory infection 

without any abnormalities seen on radiological scans, 90.4% 

of children tested positive for zinc insufficiency. Of the 

people with moderate acute lower respiratory infection 

(ALRI), 71.8% had a lack of zinc. 70.4% of individuals with 

mild ALRI exhibited zinc deficit, whereas 91.6% of those 

with severe ALRI displayed zinc deficiency. Among ALRI 

cases where antibiotics were not provided, 26.6% exhibited 

zinc deficiency. Zinc deficit was identified in 81.4% of 

children who were taken oral antibiotics, but 86.2% of 

children who received intravenous antibiotics displayed zinc 

shortage. Zinc shortage was discovered in 82.5% of cases 

with a hospital stay ranging from 7 to 14 days, however in 

cases where the hospital stay surpassed 14 days, zinc 

insufficiency was found in 100% of cases [23-25].  

 

Conclusion 

All children who stayed in the hospital for more than 14 

days had a deficiency of zinc. In 82.5% of children who 

stayed in the hospital for 7 to 14 days, and in 48.8% of cases 

where the hospital stay was less than 7 days, zinc deficiency 

was also found. Children with acute lower respiratory tract 

infections had lower levels of zinc in their blood compared 

to healthy children. Malnutrition was linked to low levels of 

zinc in the blood. Children with protein-energy malnutrition 

and acute otitis media infections also had decreased levels 

of zinc in their blood. The severity and duration of acute 

lower respiratory tract infections were also associated with 

lower levels of zinc in the blood. Severe cases of acute 

lower respiratory tract infections had significantly lower 

levels of zinc in the blood compared to moderate and mild 

cases. Furthermore, children who needed a longer hospital 

stay had low levels of zinc in their blood. 
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