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Abstract: Objective: To investigate the effects of vitamin D drops on immune function in children with recurrent re-
spiratory tract infections (RRTI). Methods: The clinical data of 119 children with RRTI in our hospital were retrospec-
tively retrieved, and they were divided into group A (n=59, receiving routine treatment) and group B (n=60, receiving 
vitamin D drops) based on their treatment modality. The clinical efficacy, symptom disappearance time, immune 
function index, insulin-like growth factor (IGF-1), 25-hydroxyvitamin D3 [25-(OH)D3], serum y-interferon (INF-y), and 
the number of episodes of respiratory tract infections were compared between the two groups. Results: The total 
effective rate of treatment in group B was 96.67%, which was significantly higher than 71.19% in group A (P<0.05). 
Children in group B had shorter time to disappearance of lung rales, cough, and fever than group A (P<0.05). Group 
B had higher IgA, IgG, and IgM levels, higher CD4+, CD3+ levels and lower CD8+ levels as well as higher IGF-1, 25-
(OH)D3, INF-y levels, and fewer respiratory infections after treatment than group A (P<0.05). Conclusion: Vitamin D 
drops are effective in the treatment of children with RRTI, which is beneficial to the improvement of clinical symp-
toms and immune function.
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Introduction

Clinically, recurrent respiratory tract infections 
(RRTI) are more common in children, and are 
characterized by recurring upper and lower 
respiratory tract infections, mainly in school-
age and preschool children, and the incidence 
rate of RRTI accounts for about 20% of pediat-
ric respiratory tract infections [1, 2]. In recent 
years, the incidence of RRTI in children has 
increased significantly, and the common types 
include recurrent pneumonia, chronic bronchi-
tis, recurrent bronchiolitis, recurrent pharynge-
al- tonsillitis, and recurrent nasopharyngitis [3].

In most cases, respiratory tract infections 
develop rapidly, and children usually have typi-
cal symptoms such as sneezing and coughing, 
runny nose and congestion, and fever, which 
vary with age [4, 5]. In addition to the above 
symptoms, RRTI are usually accompanied by 
symptoms such as yellow face and thinness, 
loss of appetite, etc. If effective measures are 
not taken in time, it may also lead to myocardi-
tis, asthma and other diseases, seriously 

affecting the physical development and health 
of children [6, 7]. Antibacterial drugs are often 
prescribed to control the infection, but the ther-
apeutic effect of single-agent antimicrobial 
therapy needs to be further improved [8, 9]. 
Studies in recent years have shown that the 
occurrence of RRTI is not only related to micro-
bial infection and other factors, but also has a 
certain correlation with the nutritional status 
and immune function of children [10]. Vitamin D 
is one of the important micronutrients in the 
human body, and previous studies have shown 
that supplementation of this micronutrient is 
beneficial to improving immunity of the body 
[11].

Therefore, the present study explored the feasi-
bility of the adjunctive use of vitamin D drops in 
the treatment of RRTI.

Materials and methods 

Medical data

The clinical data of 119 children with RRTI were 
collected retrospectively and divided into two 
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(3) Immune function indices [13]: 
Before and after treatment, 4 ml 
of fasting venous blood was drawn 
from both groups of children in the 
morning, and heparin was added 
for anticoagulation, followed by 
centrifugation at 8000 r/min for 
10 min. Immunoglobulin IgA, IgG 
and IgM levels were detected by 
an automatic biochemical analyz-
er, and T lymphocyte subpopula-

Table 1. Comparison of baseline data [n (%)]/(
_
x±s)

Medical data Group A 
(n=59)

Group B 
(n=60) t/X2 P

Gender (cases) Male 41 (69.49) 43 (71.67) 0.068 0.795
Female 18 (30.51) 17 (28.33)

Age (years) 4.85±0.11 4.88±0.09 1.630 0.106
Duration of illness 1.62±0.13 1.65±0.11 1.359 0.177
Weight (kg) 21.35±2.28 21.38±2.25 0.072 0.943

groups based on the treatment modality. Group 
A (n=59) received routine therapy while group B 
(n=60) received vitamin D drops. (1) Inclusion 
criteria: patients who were <6 years old; 
patients whose family members signed the 
informed consent; patients who were diag-
nosed with RRTI. This study was approved by 
the medical ethics committee of The First 
People’s Hospital of Fuyang Hangzhou. (2) 
Exclusion criteria: patients who requested with-
drawal, those with poor treatment compliance, 
severe cardiac, hepatic and renal dysfunction, 
and treatment with vitamin D, hormonal drugs 
and immunostimulants within 2 months prior to 
enrollment; those with contraindications to the 
medication used in this study.

Methods

Group A: After admission, patients were given 
supportive therapy such as supplemental oxy-
gen, cough suppressants, asthma and expecto-
ration treatment according to their condition.

Group B: Vitamin D drops (H20113033, 
Qingdao Shuangjing Pharmaceutical Co., Ltd. 
400 units * 10 tablets * 3 tablets) were taken 
orally at q.d 800 U. Twenty days of medication 
and 10 days without in every 30 consecutive 
days were a course of treatment, and a total of 
3 courses were performed.

Outcome measurements

(1) Therapeutic efficacy criteria [12]: Cure: no 
recurrence of respiratory tract infection within 
1 year after treatment. Significant improve-
ment: reduction of >70% in the number of epi-
sodes of respiratory tract infections within 1 
year after treatment. Effective: reduction of 
40%-70%; Invalid: reduction of <40%. Total 
effective = Effective + Significant improvement 
+ Cure.

(2) Time to the disappearance of symptoms in 
the two groups were compared.

tions CD8+, CD4+ and CD3+ were detected by 
flow cytometry.

(4) Clinical parameters [14]: Before and after 
treatment, 2 ml of fasting venous blood was 
drawn from both groups of children in the morn-
ing, and the levels of insulin-like growth factor 
(IGF-1), 25-hydroxyvitamin D3 [25-(OH)D3], and 
serum y-interferon (INF-y) were measured by 
enzyme-linked immunosorbent assay after 
centrifugation (3000 r/min for 10 min).

(5) The number of episodes of respiratory infec-
tions before and after treatment were com-
pared between the two groups of children.

Statistical methods

SPSS 22.0 was used for data analysis. 
Measurement data were indicated by mean ± 
standard deviation (mean ± SD). The t test was 
used for normally distributed data, while Mann-
Whitney U test was used for non-normally dis-
tributed data. Count data expressed as [n (%)] 
was compared by chi-squared test. P<0.05 sug-
gested statistical significance.

Results 

Comparison of baseline data 

There was no difference in terms of sex, age, 
disease duration and body mass in the two 
groups (P>0.05) (Table 1).

Comparison of the clinical efficacy

The total effective rate of group B was 96.67%, 
significantly higher than 71.19% in group A 
(P<0.05) (Table 2).

Comparison of the time to disappearance of 
symptoms 

Group B had a shorter time to disappearance of 
cough, lung rales, and fever than group A 
(P<0.05) (Figure 1).



Effects of vitamin D drops on immune function in children with RRTI

1752 Am J Transl Res 2021;13(3):1750-1756

Table 2. Comparison of the clinical efficacy [n (%)]
Grouping Cases Cure Significant improvement Effective Invalid Total effective
Group A 59 22 (37.29) 11 (18.64) 9 (15.25) 17 (28.81) 42 (71.19)
Group B 60 37 (61.67) 15 (25.00) 6 (10.00) 2 (3.33) 58 (96.67)*
X2 14.395
P 0.000
Note: * indicates comparison with group A, P<0.05.

Comparison of immunoglobulin levels

The levels of IgA, IgG, and IgM showed no sig-
nificant difference between the two groups 
before treatment (P>0.05). After treatment, the 
levels of IgA, IgG, and IgM were increased in the 
two groups (P<0.05). The levels of IgA, IgG, and 
IgM in group B after treatment were higher than 
those in group A (P<0.05) (Figure 2).

Comparison of two subpopulations of T lym-
phocytes

The levels of CD8+, CD4+ and CD3+ revealed no 
significant difference in the two groups before 

treatment (P>0.05). After treatment, CD4+ and 
CD3+ levels were increased and CD8+ levels 
were decreased in both groups (P<0.05). Group 
B showed higher levels of CD4+ and CD3+ and 
lower CD8+ levels than group A (P<0.05) (Figure 
3).

Comparison of clinical indicators

There was no difference in the levels of IGF-1, 
25-(OH)D3, and INF-y between the two groups 
before treatment (P>0.05). After treatment, the 
levels of IGF-1,25-(OH)D3, and INF-y were 
increased in both groups (P<0.05). Group B 
had higher levels of IGF-1, 25-(OH)D3, and INF-y 

Figure 1. Comparison of the disappearance time of symptoms between the two groups. A. Disappearance time of 
fever; B. The time of disappearance of cough; C. the disappearance time of lung rales. *P<0.05, compared with 
group A.

Figure 2. Comparison of immunoglobulin levels between the two groups. A: IgA levels; B: IgM levels; C: IgG levels. 
*P<0.05, compared with group A.
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than group A after treatment (P<0.05) (Figure 
4).

Comparison of the number of episodes of 
respiratory infection

There was no difference in the number of respi-
ratory tract infections between the two groups 
before treatment (P>0.05). The number was 
reduced in both groups after treatment 
(P<0.05) and was less in group B in contrast to 
group A (P<0.05) (Table 3).

Figure 4. Comparison of clinical indices between the two groups. A: INF-y levels; B: 25-(OH)D3 levels; C: IGF-1 levels. 
*P<0.05, compared with group A.

Figure 3. Comparison of T-lymphocyte subsets between the two groups. A: CD4+ levels; B: CD8+ levels; C: CD3+ lev-
els. *P<0.05, compared with group A.

Table 3. Comparison of the number of epi-
sodes of respiratory infection (

_
x±s, min)

Grouping Pre-treatment Post-treatment
Group A (n=59) 6.52±0.19 4.12±0.13#

Group B (n=60) 6.58±0.12 2.25±0.11#,*

t 2.063 84.760
P 0.041 0.000
Note: # indicates a comparison with pre-treatment, 
P<0.05; * indicates a comparison with group A, P<0.05.

Discussion

RRTI in children is a common respiratory dis-
ease with a complex pathology and etiological 
mechanisms [15]. It is believed clinically that 
the disease onset is associated with immune 
dysfunction, vitamin deficiency, malnutrition, 
microbial infections, and improper care [16]. At 
present, symptomatic therapy is usually used 
for RRTI, but the therapeutic effect needs to be 
further improved [17, 18]. The specific patho-
genesis of the disease and novel treatments 
should be explored [19].

Clinical studies have confirmed that there is a 
strong correlation between reduced body resis-
tance, immune dysfunction and recurrent respi-
ratory infections in children [20-22]. Improving 
immune function is one of the important ways 
to improve the therapeutic effect of RRTI in chil-
dren. Vitamin D drops belong to steroid deriva-
tives, are fat-soluble, and play an important 
role in promoting human growth and develop-
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In conclusion, vitamin D drop treatment has 
shown significant efficacy in improving various 
clinical symptoms and immune function.

Although this study has achieved some results, 
it also has the limitation of small sample size, 
which needs to be further expanded in the 
future for more-in-depth research and 
analysis.
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