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Abstract

Background: Lower respiratory system infections are highly common in young children and may require inpatient treat-
ment. Studies have shown that patients treated and followed up for lower respiratory system infections have low levels
of vitamin A and Vitamin D. In our study, we aimed to determine whether the deficiencies of these vitamins are risk factors
for the development of lower respiratory system infections by comparing the serum vitamin A and vitamin D levels of 0-
36 months old patients with lower respiratory tract infection and healthy children.

Materials and Methods: The study included 82 children who applied to pediatric outpatient clinic between February 1st
2020 and June 30t 2020 with lower respiratory tract infection between the age 0-36 months. Blood samples were ob-
tained after getting written consent from the families for determination of serum vitamin A and vitamin D levels. 58
healthy children who applied to the outpatient clinic for routine check-up were determined as the control group. Age,
sex, height and weight of all children were recorded.

Results: The average vitamin D level of the lower respiratory tract infection group was 15.9617.49ng/ml and those in the
healthy group had average vitamin D levels of 32.19+14.27ng/ml, showing that the patient group had statistically signifi-
cantly lower levels of vitamin D (p=0.0001). The median vitamin A level of those in the patient group was found to be 172
ng/ml (128-249), whereas those in the control group had median vitamin A levels of 263 ng/ml (222-312,5), which showed
that patient group had statistically significantly low levels of vitamin A (p=0.0001). Our study showed that there is a posi-
tive statistically significant correlation between the vitamin D variable and the vitamin A variable (r=0.432, p=0.0001).
Conclusions: Our study is the first study in the literature in which vitamin A and vitamin D levels were compared together
in children with Lower Respiratory Tract Infection (LRTI). Vitamin A and vitamin D levels are lower in children with LRTI
than in healthy children and vitamin levels should be checked in such children.
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Amag: Alt solunum yolu enfeksiyonlari 6zellikle kiigiik cocuklarda sik gérilmekte olup ayni zamanda hastaneye yatirilarak
tedaviyi gerektirmektedir. Calismalarda alt solunum yolu enfeksiyonu nedeniyle takip ve tedavi edilen hastalarda vitamin
A ve D duzeylerinin disiikoldugu bildirilmistir. Calismamizda 0-36 ay grubu alt solunum yolu enfeksiyonu tanisiyla takip
edilen gocuklarda serum vitamin A ve serum vitamin D dizeylerinin saptanarak, ayni yas grubundaki saglikli cocuklarla
karsilastirilmasi ve bu vitamin eksikliklerinin alt solunum yolu enfeksiyonu gelisiminde bir risk faktori olup olmadiginin
saptanmasi amaglanmistir.

Materyal ve Metod: Calismamizda 01 Subat 2020-30 Haziran 2020 tarihleri arasinda Bagcilar Egitim ve Arastirma Has-
tanesi Cocuk Saglig1 ve Hastaliklari Poliklinigine basvuran 0-36 ay arasi alt solunum yolu enfeksiyonu tanisi ile izlenen ve
serum A ve D vitamin saptanmasi igin kan alinan 82 gocuk ¢alismaya alindi. Poliklinige rutin kontrol i¢in bagvuran ve serum
A ve D vitamin duzeyleri bakilan 58 saglikl gcocuk kontrol grubu olarak alindi. Cocuklarin yas, cinsiyet, boy ve kilo degerleri
kaydedildi.

Bulgular: Calismamiza katilan hasta grubunun vitamin D ortalamasi 15,96+7,49ng/ml, kontrol grubunun vitamin D ortala-
masi 32,19+14,27 ng/ml olup istatistiksel olarak hasta grubunun vitamin D diizeyi anlamli derecede dusik bulunmustur
(p=0,0001). Calismamiza katilan hasta grubunun vitamin A median degeri 172 ng/ml (128-249 IQR), kontrol grubunun
vitamin A median degeri 263 ng/ml (222-312.5 IQR) olup istatistiksel olarak hasta grubunun vitamin A diizeyi anlaml
derecede diisiik bulunmustur (p=0,0001). Calismamizda vitamin D degiskeni ile vitamin A degiskeni arasinda pozitif ydonde
istatistiksel olarak anlamli korelasyon gézlenmistir (r=0,432 p=0,0001).

Sonug: Calismamiz alt solunum yolu enfeksiyonu olan gocuklarda vitamin A ve vitamin D dizeylerinin beraber
karsilastirildigi literatiirdeki tek calismadir. Alt solunum yolu enfeksiyonu gegiren ¢ocuklarda vitamin A ve vitamin D
duzeyleri saglikh ¢ocuklara gore daha dusuk goriilmekte olup bu gocuklarin vitamin degerlerinin kontrol edilmesi ger-
eklidir.

Anahtar Kelimeler: Alt Solunum Yolu Enfeksiyonlari, vitamin D, vitamin A
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Introduction

Lower respiratory tract infections (LRTI) are common under
the age of 5, and seen in approximately 120 million children
worldwide, causing 1.8 million deaths per year (1). In devel-
oping countries, lower respiratory tract infections are the
most common cause of death in children under five years of
age. Respiratory syncytial virus (RSV) (15-20%) is the most
common cause of pneumonia in patients under the age of
five, whilst Mycoplasma pneumoniae (M. pneumoniae) (4-
39%) is the leading cause in patients older than 5 years old.
Other common causes of pneumoniae include parainfluenza
virus (PIV), Streptococcus pneumoniae (S. pneumoniae),
Staphylococcus aureus (S. aureus), Chlamydia trachomatis
(C. trachomatis), Chlamydia pneumoniae (C. pneumoniae),
influenza virus and adenoviruses (2,3).

Vitamin D plays an important part in the bone metabolism.
Beside being a hormone, it also has key roles in immuno-
modulation. Its most important effect is on calcium, phos-
phorus metabolism and bone mineralization. Moreover, in
recent years, it has been found that vitamin D deficiency has
impacts on common cancer types, cardiovascular diseases,
metabolic syndrome, infectious and autoimmune disease
(4). Vitamin D is important for cellular and humoral immun-
ity as well as lung function. Its relevance in severe lower
respirotary system infections has been shown in the most
recent studies (5,6).

Vitamin A deficiency is a major public health problem, af-
fecting 190 million children under the age of 5 in low and
middle income countries. Vitamin A deficiency predisposes
children to many diseases, including respiratory diseases, di-
arrhea, measles and vision problems, and can lead to death.
A review of forty-three randomized studies reported that
giving vitamin A capsules to children aged 6 months to 5
years reduced the overall risk of death by 24%. Vitamins A
and D are good antioxidants and they stabilize the structure
of the cell membrane as well as provide resistance against
lipid peroxidation (7). It is known that there is an imbalance
between oxidant and antioxidant mechanisms in pneumo-
nia. It is also important in defense against diarrhea and
lower respiratory tract infections (8,9).

In our study, we aimed to determine the serum vitamin A
and D levels in patients treated for lower respiratory tract
infections between the ages of 0-36 months.

Materials and Methods

82 patients diagnosed with lower respiratory tract infection
between the ages 0-36 months who were treated as inpa-
tient between February and June 2020 at xxxxxxxxxx Hospi-
tal and 53 healthy children who had routine check-ups at the
outpatient clinic were included. Ethical board approval was
received from xxxxxxxxxx Hospital (February 2" 2020, num-
ber: 2020.02.05.023). At the inpatient clinic, 3 ml blood sam-
ple was obtained from children who were being treated for
lower respiratory tract infection with no history of chronic
disease, between 08:30-10:00 a.m. Blood samples were
then kept at -40°C. All of our patients were being treated for
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their first lower respiratory tract infection and had no his-
tory of recurrence. Our patients were diagnosed with lower
respiratory tract infection according to clinical findings, and
bronchiolitis, viral, bacterial pneumonia were not differenti-
ated. Vitamin A levels of the taken samples were measured
using high-performance liquid chromatography colon Schi-
madzu 1c20 hplc device. Vitamin D levels were measured us-
ing chemiluminescence immunoassay method using Beck-
man Access 25(0H) Vitamin D total kit.

In this present study, vitamin D levels of lower than 20ng/mL
were accepted as vitamin D deficiency (10). For vitamin A
levels, lower than 200ng/mL were accepted as vitamin A de-
ficiency (11). All of our patients had used or were currently
using vitamin D at the prophylaxis dose (400 IU). Children
with chronic diseases, cardiovascular diseases and neurode-
velopmental delay and patients who received vitamin D at
therapeutic doses or who received other multi-vitamin ther-
apy were not included in our study.

All of the data were analyzed with using the Statistical Pack-
age for the Social Sciences (SPSS 13.0 Statistical Software,
SPSS Inc., Chicago, IL, USA). Descriptive statistics, including
the means and ranges, were calculated for numeric varia-
bles. The Kolmogorov-Smirnov test was used to identify de-
viations from normal distribution and appropriate tests
were selected accordingly. Additionally, the Student's t-test
was used to the compare numeric data with normal distri-
bution. The Mann-Whitney U test was used to compare the
numeric data without normal distribution. In the data,
height, weight and vitamin D levels show normal distribu-
tions, whereas vitamin A value do not. Therefore, the me-
dian (25-75 IQR) value of vitamin A was used. Additionally,
chi-squared tests were used to compare the categorical var-
iables. and Pearson correlation test was used in order to de-
termine the relation amongst the variables. A p value of less
than 0.05 was considered to indicate a significant difference.

Results

The age of the patients were between 1 month and 35
months with an average of 7.6617.69 months. The age of
those in the control group were between 3 months and 34
months with an average of 9.93+6.47 months. The sex,
height and weight percentile data are shown in table 1.
There was no significant difference in age, sex, height and
weight percentile between the study and the control
groups.

In our study, we found the mean serum Vitamin D levels of
the study group was 15.96+7.49ng/ml, while the mean of
the control group was 32.19+14.27ng/ml. The vitamin D lev-
els of the study group were found to be meaningfully low
(p=0.0001).

The median Vitamin A level of the study group was 172
ng/ml (128-249 IQR), the median of the control group was
263 ng/ml (222-312.5 IQR). The vitamin A levels of the study
group were found to be meaningfully low (p=0.0001) (Table
2).
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In our study, we found a statistically significant positive cor-
relation between the vitamin D and vitamin A levels
(r=0.432, p=0.0001). There were no significant correlations
found between age, weight percentile, height percentile and
Vitamin D levels (p>0.05). There was statistically significant
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positive correlation between vitamin A levels and age
(months) (r=0.355, p=0.0001) while no such correlation was
found between vitamin A levels and weight and height per-
centiles (p>0.05). (Table 3).

Table 1. Age, Sex and Percentile Data of the Study and Control Groups

Control Group Study Group p
Age (months) 9.93+6.47 7.66+7.69 0,069%
Sex Male 28 %52.83 54 %65.85
Female 25 %47.17 28 %34.15 0.130+
Weight Percentile 49.15+26.34 56.45+26.72 0.121*
Height Percentile 59.83+26.5 62.05+17.86 0.561*

*Independent t test ¥Mann Whitney U test +Chi-Squared test

Table 2. Comparison of the serum Vitamin A and Vitamin D Levels of the Study and Control Groups

Control Group

Study Group p¥

Vitamin D (ng/ml) 32.19+14.27

15.96+7.49 0,0001

Vitamin A (ng/ml) 263 (222-312.51QR)

172 (128-249 IQR) 0,0001

#Mann Whitney U test

Table 3. Correlation between variables and Vitamin A and Vitamin D of the study group

Vitamin D (ng/ml) Vitamin A (ng/ml)

Vitamin D (ng/ml) ; 33'03021
Vitamin A (ng/ml) ; 0%‘:)3;)21
Age (months) :, 82?13 (2:05051
Weight Percentile ; _(()), 118193 _(())!?377
Height Percentile ; _8217; 8(1)35

-0.078 -0.250
CRP ; 0.485 0.024

Pearson Correlation Test

Discussion

Lower respiratory tract infections are commonly seen in pe-
diatric patients under 5 years old and it is one of the main
reasons for hospitalization and mortality in developing
countries. It is estimated that 15.5% of child deaths world-
wide are due to LRTIs. (12). Factors causing lower respira-
tory tract infections include young age (<1 years), low birth
weight, prematurity, insufficient feeding, underlying dis-
eases, no history of breastfeeding, low socioeconomic sta-
tus, crowded living situations (large family, daycare etc.), no
healthcare, age of the mother and the education of the
mother, air pollution inside the house, smoking, insufficient
immunization and vitamin D deficiency (13).

There are multiple studies in literature about the correlation
between lower respiratory tract infections and vitamin D.
(14-16). However, in our country, such research is low in
number (17). Both pneumonia and vitamin D deficiency are
common in children. Until recently, it was thought that vita-
min D is mainly related to calcium and bone metabolism, but
in recent years, there are many studies investigating the ef-
fects of vitamin D outside of bone metabolism. It is known

that vitamin D modulates the body's natural immune system
and has a protective role against many diseases, including
pneumonia. More respiratory infections have been reported
during the winter months, when vitamin D production is
lowest. (15). Certain studies show that epithelial cells of the
respiratory system can synthesize active vitamin D and this
vitamin D play an important part in the production of anti-
microbial peptides (cathelicidin and defensin) (18-20).
Cathelicidin helps preventing infections caused by bacteria
and viruses (Mycobacterium tuberculosis, RSV) (20). Early
vitamin D treatment increases the production of allergen re-
lated proliferation of T cells thus Th2 cytokines (IL-4 and IL-
13) and IgE (21). Therefore, lower respiratory tract infec-
tions are more common in patients with low serum vitamin
D levels.

Our study found that the vitamin D levels of pediatric pa-
tients (0-36 months) treated in the pediatric ward were
lower than that of healthy children of same age group. In a
review of 12 studies evaluating the relationship between vit-
amin D deficiency and lower respiratory tract infections in
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children, it was observed that children with lower respira-
tory tract infections had significantly lower vitamin D levels
than the control group. A correlation was also found be-
tween Vitamin D levels and the severity of the disease com-
pared to controls (15). In studies conducted in Kuwait, Egypt
and Jordan, it has been reported that pneumonia is more
common in children with rickets, and this prolongs the hos-
pitalization period due to pneumonia. (22-24). A study con-
ducted in Bangladesh on 50 children about the correlation
between vitamin D levels and lower respiratory tract infec-
tions showed that when compared to the control group,
children diagnosed with lower respiratory tract infections
have lower serum vitamin D levels, reporting that vitamin D
deficiency is in relation with lower respiratory tract infec-
tions in pediatric population (25). Sutcu et al (26) also
showed that children younger than 5 years old treated at in-
patient clinic who are diagnosed with lower respiratory tract
infections have low vitamin D levels. Our results were similar
to these studies.

Vitamin A, works in keeping the integrity of the respiratory
tract epithelia, helping lower the frequency of lower respir-
atory tract infection in children younger than 5 years old
(27,28). Moreover, vitamin A, increases the synthesis of im-
munoglobulins, thus effecting humoral and cellular immun-
ity. Vitamin A deficiency is found to be in relation with dys-
function of humoral and cellular immunity, keratinization of
respiratory epithelia and decrease in mucus secretion (29).
The study by Zhang X et al (30) showed that there is a mean-
ingful relation between lower respiratory tract infections
and vitamin A deficiency. Multiple studies show that follow-
ing a vitamin A treatment, the hospitalization time due to
lower respiratory tract infections decrease significantly
(31,32). There are few studies in the literature showing the
relation between vitamin A deficiency and lower respiratory
tract infection. Studies about this subject are mostly on sup-
plementation of vitamin A in order to decrease the symp-
toms of lower respiratory tract infection and the results are
conflicting (31,33-35).

In our study, it is shown that children hospitalized due to
lower respiratory tract infection have low levels of vitamin
A. There was no significant correlation between vitamin A
levels and weight and height percentiles. It has been re-
ported in the literature that low vitamin A level is a factor
contributing to pneumonia in children and that vitamin A
level is associated with the severity of pneumonia and the
subsequent development of recurrent lower respiratory
tract infections (36). Vitamin A, a micronutrient, is defined
as a class of compounds that exert a multifunctional effect
on human health. These molecules can act as regulators in
biological functions such as development, vision, and intes-
tinal barriers. It has been confirmed that vitamin A defi-
ciency inhibits normal regeneration of the mucosal barrier
disrupted by infection and impairs innate immunity by
weakening the function of neutrophils, macrophages, and
natural killer (NK) cells (37). Additionally, Vitamin A is indis-
pensable for the adaptive immune system. In this present
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study, we detected that both vitamin A and vitamin D levels
were low in children with lower respiratory tract infection.
Vitamin A and vitamin D are both lipid soluble vitamins and
play key roles in the development, maturity and the
strengthening of the immune system in pediatric population
(37). The study by Zhang J et al. (37), examined the vitamin
A, D and E levels in 422 children with lower respiratory tract
infection and 100 healthy children. Four hundred and
twenty two children were then divided into two groups: ac-
tive and stable. Vitamin A levels of the children in both ac-
tive and stable groups were found to be meaningfully lower
than those of the control group. Similar results were found
for vitamin D levels. Moreover, both vitamin A and vitamin
D levels were lower in the active group when compared to
those in the stable group. The study also concluded that
there is a meaningful correlation between the active group
and the vitamin A and D levels. Our study showed that pa-
tients with lower respiratory tract infection had lower vita-
min A and vitamin D levels as well as a positive meaningful
correlation between the vitamin A and vitamin D levels.
Lipid soluble vitamins are necessary micro nutrients and dif-
ferent vitamins play different roles in development of chil-
dren. Several studies show that changes in the levels of lipid
soluble vitamins A, D and E have impacts on the immune sys-
tem. Low levels of vitamins A, D and E, reduce the immune
response, causing severe cases of lower respiratory tract in-
fections (38). Vitamin A deficiency cause contagious dis-
eases and long term deficiency increase the death rates. Vit-
amin D, regulates hematopoietic system, inhibit the growth
of tumor cells and have endocrine functions. Supplementa-
tion of vitamin D, impacts the clinical course in respiratory
tractinfections (38). Martineau et al., explained that Vitamin
E, which has a similar physiologic function as vitamins A and
D, is a good antioxidant and stabilizes the structure of the
cell membrane as well as the resistance against lipid peroxi-
dation. Therefore, the supplementation of vitamin E, helps
support cellular immunity. Moreover, Martineau et al.,
showed that there is a positive correlation between vitamins
A, D and E levels in children with active lower respiratory
tract infections (7). Bergman et al. determined that low lev-
els of vitamin D have positive correlation with the severity
of lower respiratory tract infections (39). Studies show that
serum calcium levels effect the cell membrane permeability
of capillaries and this increases the risk of developing respir-
atory tract infections. Serum calcium levels are in a positive
correlation with serum vitamin D levels, therefore, the pos-
sibility of having lower respiratory tract infection is lower in
populations with normal levels of vitamin D. Sufficient vita-
min levels, decrease the harm caused by lipid peroxide, in-
crease immunity and lower the rate of respiratory tract in-
fections (39).

The positive correlation between vitamins A and D, as well
as low levels of vitamins A and D in patients with lower res-
piratory tract infections shown in our study is supportive of
the data in the literature.
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The limitation of our study is that the relation of vitamin lev-
els and the severity of the illness have not been evaluated.
The strength of our study is that there aren’t many studies
on the evaluation of serum vitamin A and D levels of children
with lower respiratory tract infections, therefore our study
contributes to the present literature.

In conclusion, lower respiratory tract infections are still a
major cause of death in children 0-5 years in developing
countries. Therefore, we believe that determination of vita-
min A and vitamin D levels in children with lower respiratory
tract infections and providing supplementation if needed is
important..
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