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Abstract

Background: Bronchiolitis is a viral infection that causes the airways (bronchioles) in the lungs to become narrow, which makes
breathing difficult.

Objectives: This study aimed to evaluate the effect of vitamin A on persistent wheezing in infants with bronchiolitis.

Methods: This study was performed on 60 infants with bronchiolitis who were randomly divided into two equal groups (n=30) of
intervention (receiving 5000 units per kg of vitamin A injection) and control. The severity of wheezing and retraction and number
of breaths in the patients were recorded. Chi-square, Mann-Whitney U test, and t-test were used to compare the data.

Results: Our study showed that 6.7% of infants in the control group had severe wheezing during the discharge, while no wheezing
was reported in the intervention group. Also, the rate of moderate wheezing in the control and intervention groups was 40% and
10%, respectively (P = 0.006). Two weeks after treatment, the moderate wheezing frequency in the control group was 30%, but no
wheezing was recorded in the intervention group, which was statistically significant (P < 0.001).

Conclusions: In this study, administration of vitamin A significantly reduced the severity of wheezing in patients with bronchi-
olitis. Accordingly, it is recommended that vitamin A along with other treatments, be prescribed for all infants with symptoms of
bronchiolitis.
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1. Background dence is in winter and more by RSV, although other viruses
are also involved., although other viruses are also involved

Bronchiolitis is a viral infection that causes the airways ~ (6)- Bronchiolitis is commonly defined as the first viral res-

(bronchioles) in the lungs to become narrow, which makes
breathing difficult. It occurs most often in children un-
der two years of age during winter and early spring. Very
rarely, adults can also get bronchiolitis (1). In fact, it is the
most common infection of the lower respiratory tract in
infants and the main reason for admission from birth to
14 months of life (2). It is also one of the most important
causes of mortality and morbidity in developing countries
(3)- This disease is the most common infection in the lower
airways during the first year of life, and approximately one
percent of children are hospitalized annually (4). The dis-
ease is self-limiting and is mainly associated with respira-
tory syncytial virus (RSV), and bronchial obstruction is as-
sociated with edema and accumulation of mucus (5). Gen-
erally, bronchiolitis is established by a syncytial pattern
(6). The prevalence is 2:1 in males (7), and the highest inci-

piratory distress attack with symptoms of coryza, cough-
ing, crackle, and wheezing, but its clinical definition varies
from country to country (8, 9). The American Academy of
Pediatrics (AAP) has defined bronchiolitis as a set of clini-
cal signs and symptoms, including early symptoms of res-
piratory infections and wheezing in children younger than
two years of age (8). However, in the UK and some parts of
Europe and Australia, wheezing is not a mandatory crite-
rion for diagnosis (8, 9). Usually, the first sign of the dis-
ease in infants is rhinorrhea. Coughing can occur simulta-
neously, but it usually occurs after one to three days, which
can be accompanied by mild cough and sneezing at this
time. Immediately after coughing, a child with bronchioli-
tis will have audible wheezing. If the disease is mild, the
symptoms do not progress more than this stage. Ausculta-
tion often represents mild and diffused dry crackles with
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exhalation wheezing (10). In about half of the cases, the
disease continues with a recurrent wheezing after bronchi-
olitis, which is referred to as wheezing after bronchiolitis.
Some studies investigated the association of this wheezing
with asthma, which indicated the potential role of inflam-
matory and interleukin processes in the onset of the dis-
ease and its related symptoms (5, 10-12). Sustained wheez-
ing that develops after bronchiolitis as a respiratory tract
disease is one of the causes of morbidity in children, be-
sides being costly for the health system (13, 14).

According to recent studies, antioxidants (such as vi-
tamins A, E, and C, and carotenoids) have a unique effect
on the immune system (15). Vitamin A has important roles
such as regulating the functions of immunity, vision, re-
production, and cellular communication. Moreover, dif-
ferent studies have shown its role in the health of children
under the age of five, so that even a mild deficiency of this
vitamin leads to increased mortality in children aged six
months to six years (16-20). Regarding the proven role of
vitamin A in regulating immune function, (21) some stud-
ies have examined the relationship between this vitamin
and infant bronchiolitis.

Considering the relationship between bronchiolitis
and wheezing and asthma in infants (11) and due to the lim-
ited studies on the efficacy of administrating vitamin A for
patients with bronchiolitis, this study was carried out to
determine the effect of vitamin A on persistent wheezing
in infants with bronchiolitis referred to Ali Ibn Abi Talib
Hospital in southern Iran in 2018.

2. Objectives

The present study aimed to determine the effect of vita-
min A on persistent wheezing in infants with bronchiolitis
referred to Ali Ibn Abi Taleb Hospital in Zahedan, Iran.

3. Methods

This clinical trial was conducted on infants (age range:
one month to two years of age) diagnosed with bronchioli-
tis after taking a history and performing a physical exam-
ination. The exclusion criteria were a history of congeni-
tal heart disease, pulmonary disease, asthma, immune de-
ficiency, and other chronic underlying diseases. Patients
were also excluded from the study if another diagnosis was
made during the diagnostic or treatment process.

The patients were randomly divided into two groups of
case and control. The patients’ checklists were completed
considering their demographic information (such as age
and sex) and severity of symptoms (wheezing severity, re-
traction status, respiratory rate, and general condition of

the patient). Both groups received the usual treatments
for bronchiolitis, including nebulizer and bronchodilator.
However, the case group also received 5,000 units per kilo-
gram of body weight of the injected vitamin A. The patients
in both groups were visited every 24-hours during the hos-
pitalization, at the time of discharge, and two weeks later,
and the relevant information was recorded. The collected
data was entered into the SPSS software version 24 and an-
alyzed.

4. Results

In this study, 60 infants (25 (41.7%) males vs. 35 (58.3%)
females) with a mean age of 7.63 = 4.08 months were ran-
domly divided into two equal groups (n =30) of case and
control.

As Table 1 demonstrates, the mean age of infants did
not show a statistically significant difference between the
two groups (P> 0.05).

As shown in Table 2, the prevalence of gender did not
show a statistically significant difference between the two
groups (P> 0.05).

First: Determination and comparison of the severity of
wheezing in infants with bronchiolitis at pre-treatment, 24
hours after treatment, during discharge, and two weeks af-
ter treatment in the two groups.As shown in Table 3, the
severity of wheezing in infants before treatment and 24
hours after treatment did not show a statistically signif-
icant difference (P > 0.05). While 6.7% of infants in the
control group had severe wheezing during discharge, no
wheezing was reported in the case group. Also, the fre-
quency of the moderate wheezing in the control and case
groups was 40% and 10%, respectively (P=0.006). Also, two
weeks after the treatment, the frequency of wheezing in
control group was 30%, but no wheezing was reported in
case group, indicating a statistically significant difference
(P< 0.001).

Second: Determination and comparison of the status
of retraction in infants with bronchiolitis at pre-treatment,
24 hours after treatment, during discharge, and two weeks
after treatment in the two groups.

As shown in Table 4, the frequency of retraction sever-
ity in infants did not show a statistically significant differ-
ence between the two groups (P> 0.05).

Third aim: Determination and comparison of respira-
tory rate in infants with bronchiolitis at pre-treatment, 24
hours after treatment, during discharge, and two weeks af-
ter treatment in the two groups.As shown in the Table 5,
therespiratoryrate decreased significantly in both groups,
and this difference existed until the end of the follow-up of
patients due to the difference in baseline characteristics.
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Table 1. Mean and Standard Deviation of Age in the Patients

Group Number Mean PValue
Case 30 6.69 0.058
Control 30 8.57
Table 2. Frequency of Gender in Infants in the Two Study Groups
Group Case All PValue
Sex 0.19
Male, No. (%) 10,(333) 25, (41.7)
Female, No. (%) 20,(66.7) 35,(58.3)
All, No. (%) 30,(100) 60, (100)
Table 3. Frequency of Wheezing Severity in Infants in the Two Groups *
Time/ Wheezing Case Control All PValue
Before Treatment, No. (%) 0.4281
No 10, (33.3) 5,(16.7) 15,(25)
Mild 10,(333) 10,(333) 20,(33.3)
Moderate ,(13.3) 7,(233) 11, (18.3)
Severe 6,(20) 8,(26.7) 14,(233)
24 hours After Treatment, No. (%) 0.1521
No 12,(40) 5,(16.7) 17,(28.3)
Mild 9,(30) 10,(333) 19, (31.7)
Moderate 6,(20) 7,(233) 13,(21.7)
Severe 3,(10) 8,(26.7) 1, (18.3)
During Discharged, No. (%) 0.0062
No 15,(50) 5,(16.7) 20,(33.3)
Mild 12,(40) 11,(36.7) 23,(383)
Moderate 3,(10) 12,(40) 15,(25)
Severe 0,(0) 2,(6.7) 2,(33)
2 weeks After Treatment, No. (%) 0.0012
No 27,(90) 9,(30) 36,(60)
Mild 3,(10) 12, (40) 15, (25)
Moderate 0,(0) 9,(30) 9,(15)

21, Pearson Chi-square test; 2, Fisher’s exact test.

Forth aim: Determining and comparing the gen-
eral conditions of the infants with bronchiolitis at pre-

5. Discussion

Bronchiolitis is a lower respiratory viral disease and a
cause of wheezing (13). Diagnosis is generally based on his-
tory and clinical examination, and about 3% of infants are
admitted due to bronchiolitis in the first year of infancy
(6). Proper treatment and wheezing control can reduce the
risk factors for asthma in infants and consequently reduce
morbidity (5,10, 11). So far, no definitive treatment has been
introduced for bronchiolitis, but the common treatments

treatment, 24 hours after treatment, during discharge, and
two weeks after treatment in the two groups. As shown in
Table 6, general conditions did not show a statistically sig-
nificant difference between the two groups (P> 0.05).

] Compr Ped. 2021;12(4):e116760. 3
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Table 4. The Frequency of Retraction Severity in Infants in the Two Study Groups *

Time/ Wheezing Case Control All P Value
Before Treatment, No. (%) 0.1741
No 7,(23.3) 13,(433) 20,(333)
Intercostal 13,(43.3) 13,(43.3) 26,(43.3)
Subcostal 5,(16.7) 1,(3.3) 6,(10)
Severe 5,(16.7) 3,(10) 8,(133)
24 hour After Treatment, No. (%) 0.0541
No 9,(30) 13,(43.3) 22,(36.7)
Intercostal 1,(36.7) 3,(10) 14,(233)
Treacheosternal 7,(233) 6,(20) 13,(21.7)
Severe 3,(10) 8,(26.7) 11, (18.3)
During Discharged, No. (%) 0.2732
No 28,(933) 24,(80) 52,(86.7)
Intercostal 2,(6.7) 5,(16.7) 7,(11.7)
Treacheosternal 0,(0) 1,(3.3) 1,(1.7)
2 week After Treatment, No. (%) 0.3552
No 30, (100) 28,(93.3) 58,(96.7)
Intercostal 0,(0) 1,(33) 1,(1.7)
Treacheosternal 0,(0) 1,(33) 1,(1.7)

1, Pearson Chi-square test; 2, Fisher’s exact test.

Table 5. Mean and Standard Deviation of Respiratory Rate in Infants in the Two Study Groups *

Time Number Mean SD PValue
Before Treatment 0.0091
Case 30 46.86 9.86
Control 30 53.03 771
24 hours After Treatment 0.0011
Case 30 45.63 9.25
Control 30 5333 7.26
During Discharged 0.0012
Case 30 41.43 6.05
Control 30 47.06 4.98
2 weeks After Treatment 0.0192
Case 30 40.03 7.36
Control 30 43.13 4.62

1, Pearson Chi-square test; 2, Fisher’s exact test.

include using supportive cold nebulizer and bronchodila- A on persistent wheezing in 60 infants with bronchiolitis
tor (15). referred to Ali Ibn Abi Talib Hospital of Zahedan, Iran in
2018. The mean age and frequency of sex were not signif-
Due to the role of vitamin A in the epithelium stabiliza-  icantly different in the two groups.
tion of the lower respiratory tract and immune system, (12)
the present study aimed to investigate the effect of vitamin The results of our study showed that the severity of
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Table 6. Frequency of General Conditions in Infants in the Two Study Groups

Time General Conditions Group Case Control All PValue
Before Treatment Normal Case 6 1 7
Control 20 33 1.7
Difficult feeding Case 18 23 41
0.124
Control 60 76.7 68.2
Agitation Case 6 6 12
Control 20 20 20
24 hours After Treatment Normal Case 26 20 46
Control 86.7 66.7 76.7
0.125
Difficult feeding Case 4 10 14
Control 133 333 233

wheezing was not significantly different in infants before
and 24 hours after treatment. However, while 6.7% of in-
fants in the control group had severe wheezing during dis-
charge, no wheezing was reported in the case group. Also,
there was no significant difference between the severity of
retraction and general conditions in the infants of the two
groups. There was also a significant decrease in the respira-
tory rate in both groups, which was observed until the end
of the follow-up.

Pinnock et al. evaluated children’s respiratory diseases
and reported that children with frequent episodes of res-
piratory problems benefited from vitamin A supplements.
Inarandomized clinical trial in 1988, they also investigated
206 children aged 2 to 7 years with a history of hospitaliza-
tion during infancy due to bronchiolitis and treated them
with vitamin A supplementation. The results showed that
this supplement did not alter plasmaretinol levels and did
not affect respiratory morbidity (22). These results are in
line with the findings of our study.

In our study, it was found that vitamin A supplementa-
tion in infants could improve wheezing, and it did not have
a negative effect on the general conditions and retraction
of patients.

Another study conducted by Dowell et al. (1996) in
Chile aimed at assessing the effect of high-dose vitamin
A on RSV infection in 180 children aged one month to six
years old. Based on the specimen from the nose, the pa-
tients were treated with oral vitamin A (50,000 t0 200,000
[Uretinol palmitate based on age) and placebo. The results
showed that there was no significant relationship between
the administration of vitamin A and the reduction in hos-
pitalization period, the need for oxygen, or the time of
loss of hypoxemia. However, in the analysis of subgroups,
it was found that the administration of this vitamin re-
sulted in a significant reduction in the duration of tachyp-

] Compr Ped. 2021;12(4):e116760.

nea and shortening of the hospitalization period for chil-
dren who had severe hypoxemia during admission (23). In
our study, the duration of hospitalization was not studied,
but it was found that administration of vitamin A could re-
duce wheezing; but its effect on reducing the respiratory
rate was similar to that of the control group.

On the other hand, some studies have found that the
prevalence of vitamin A deficiency is higher in patients
with persistent wheezing, and serum retinol levels are as-
sociated with the severity of this wheezing (24). These re-
sults are in contrast with the results of our study. In our
study, it was found that the administration of vitamin A in
infants improved their wheezing and had no negative ef-
fects on the general conditions and retraction of patients.

Although the serum vitamin A level was not measured
in our study, it could be concluded that the serum vitamin
Alevel increased in the case group after treatment, which
was associated with a decrease in the severity of wheezing.
The reason for this difference may be due to the difference
in the sample size, study design, demographic character-
istics of the patients, and the effects of the confounders.
Therefore, serum vitamin A levels are important at prior to
treatment. (25).

In this regard, Sharafian et al. (2015) examined the ef-
fect of vitamin A on persistent wheezing after bronchioli-
tis in 84 one- to twelve-year-old infants in Yasouj, Iran. In
this study, patients diagnosed with viral bronchiolitis were
randomly assigned to two groups (case and control). The
control group received conventional treatments for bron-
chiolitis, including cold nebulizer and wet oxygen with
bronchodilator, and the case group received a vitamin A
dose of 5000 units per kilogram in addition to the above-
mentioned treatment. The severity and rate of wheezing
were examined in the two groups at pre-treatment, after
the treatment, as well as one and two weeks after the treat-
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ment. After two weeks, there was a significant decrease in
the severity and rate of wheezing in the group receiving
vitamin A compared to the control group (P < 0.05). The
authors concluded that the administration of a dose of vi-
tamin A in hospitalized patients due to viral bronchioli-
tis can significantly reduce post-bronchial wheezing (24).
The results of this study are in line with the findings of our
study.

Tian M et al. (2009) examined the causes of bronchioli-
tisininfants and reported that(a)lack of breastfeeding, ex-
posure to cigarette smoke, and vitamin A and D deficiency
were a major contributor to the onset of RSV bronchiolitis;
(b) exposure to cigarette smoke, vitamin D deficiency, a his-
tory of atopy and a family history of atopy were important
risk factors for wheezing after bronchiolitis in children; (c)
patients with eosinophilia, high serum IgE, RANTES, and
a decrease in the ratio of TH1 to TH2 increased the risk of
wheezing (26). However, in our study;, it was found that vi-
tamin A has a direct relationship with the wheezing of pa-
tients, which is inconsistent with the results of the study.
The reason for this difference may be due to the difference
in sample size, type of study, demographic characteristics
of patients, and the inclusion criteria. T

In a study by Ellison et al., vitamin A supplementa-
tion was associated with a 60% reduction in mortality in
measles patients, which researchers attributed to the ef-
fect of vitamin A on the immune system and epithelium
(27).

Pres-Chi et al.,, in a study in Santiago on admitted in-
fants by diagnosis of RSV pneumonia showed that receiv-
ing vitamin A did not have a role in the duration of hos-
pitalization, but it improved faster tachypnea in patients
with oxygen levels lower than 90%. They attributed the
cause to the role of vitamin A in reducing inflammation of
the lower respiratory tract, or its role in regulating the im-
mune system (28).

In a study on serum vitamin A levels in 400 patients
aged 3 to 36 months with wheezing, Shalaby et al. con-
cluded that low levels of vitamin A are associated with per-
sistent wheezing and acute respiratory disease (29). Al-
though these results were in line with our findings, the
study design was different from ours.

In a study in Australia on 206 children aged 2-7 years
with a history of bronchiolitis leading to hospitalization,
measuring serum levels of vitamin A and its adminis-
tration showed that administration of vitamin A supple-
ments could not raise serum retinol levels, and it did not
affect the morbidity rate (30). These results are in contrast
with the results of our study.

5.1. Conclusion

The results of this study showed that the severity of
wheezing in infants receiving vitamin A significantly de-
creased during discharge and two weeks after treatment.
Therefore, considering the prevalence of bronchiolitis in
children and the high incidence of wheezing in infants fol-
lowing bronchiolitis, and given the direct effect of vitamin
A onreducing infant wheezing, it is recommended that vi-
tamin A along with other treatments be administrated for
infants with symptoms of bronchiolitis.
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