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Abstract: The present study aimed to assessment the relationship between serum 25-hydroxyvitamin D level and
Urinary tract infections (UTIs) in both male and female children. Most of the study participants (46.35%) had light
brown skin color, approximately one-third had dark brown skin color (27.03%) and few (9.87%) had black skin
color. More than 50% of participants were of high economic level (54.93%), 32.61% were of intermediate and
12.44% were of low economic level. Statistically, there is a highly significant difference between skin colors and
economic levels in all enrolled participants (p-value < 0.05). Our results showed a high frequency of Escherichia
coli followed by Klebsiella pneumonia and Proteus mirabilis in female than in male. They recorded 93 (31.00), 81
(40.91); 76 (25.33), 58 (29.29); 58 (19.33), 40 (20.20), respectively. The association between 25-hydroxyvitamin D
level and the frequency of isolated pathogen in both male and female children showed higher frequency of
Escherichia coli between all enrolled children which have deficient 25-hydroxyvitamin D level in compared to
sufficient 25-hydroxyvitamin D level. It recorded 42 (51.85%), 11 (13.58%); 47 (50.54%), 14 (15.05%),
respectively. Pearson’s correlation coefficient recorded a higher positive significant value (p-value < 0.05).
Klebsiella pneumonia and Proteus mirabilis recorded also a high frequency between deficient 25-hydroxyvitamin
levels in both enrolled male and female children in compared to sufficient level. They recorded 31 (53.45), 7
(12.07), 41 (53.95%), 9 (11.84%) and 23 (57.50), 3 (7.50), 33 (56.90%), 5 (8.62%), respectively. Pearson’s
correlation coefficient between 25-hydroxyvitamin D levels and the frequency of isolated pathogens recorded a
higher positive significant value (p-value < 0.05).
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1. Introduction permanent kidney damage (Abdulhadi et al., 2008;
Urinary tract infection (UTI) is an infection of Becknell et al., 2015; Hay et al., 2016).

the urethra, bladder and kidney that represent the Vitamin D deficiency and insufficiency is a
urinary system of the body. These infections can be global issue (Holick and Chen, 2008). Vitamin D is a
defined as the presence of significant quantity or steroid hormone which is mainly produced in the skin
number of bacteria and other parasites in the urine after exposure to ultraviolet radiation (Guillot et al.,
along with signs and symptoms of infection 2010). It is well known that vitamin D is involved in
(Abdulhadi ef al., 2008). In children, one of the most calcium homeostasis. More recent data from a variety
common sites of infection is the urinary tract (Shaikh of sources indicate that vitamin D has a broad
et al., 2010). Bacteria are the most common cause of spectrum of actions against autoimmune diseases and
urinary tract infection and the most common clinical infections (Arnson et al., 2007; Borella et al., 2014). It
problems in childhood (Allamin et al., 2015). was shown that recurrent UTIs in premenopausal
Escherichia coli (E. coli) are the predominant women are associated with vitamin D deficiency
pathogen in childhood UTI, found in 90% of girls and (Nseir et al., 2013). Recently, it was reported that
in 80% of boys. An important factor for the serum 25-hydroxyvitamin D level of <20 ng/mL was
predominance of E. coli is their ability to attach to the associated with UTI in children (Tekin et al., 2015).
urinary tract endothelium (Brandstrom and Hansson, Furthermore, the vitamin D receptor gene
2015). These infections have been reported to be one polymorphism was an important factor for UTI
of the most infections that cause serious health susceptibility in children diagnosed with UTIs.

problems affecting millions of people both in the Studies show that vitamin D, in addition to
community and hospital setting and may cause calcium-phosphate homeostasis and bone metabolism,
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has multiple extra skeletal proprieties (Holick, 2010).
Immunomodulatory and antibacterial properties are 2
extra skeletal effects of vitamin D (Lagishetty et al.,
2011; Hewison, 2011) Several studies have been
conducted that vitamin D in some infectious diseases
including tuberculosis, lower respiratory tract
infections and wupper respiratory tract infections
(Wilkinson et al., 2000; Cannell et al., 2006; Holick,
2007; Laaksi et al., 2007; Nnoaham and Clarke, 2008;
Ginde et al., 2009; Adams and Hewison, 2010; Sabetta
et al., 2010; Aydin et al., 2011; Berry et al., 2011,
Nseir et al., 2012; Yildiz et al., 2012; Science et al.,
2013; Collak et al., 2014; Alladi and Gopal, 2017; Jian
et al., 2018). The present study aimed to assessment
the association between serum 25-hydroxyvitamin D
level and Urinary tract infections (UTIs) in both male
and female children.

2. Materials And Methods

A school-based cross-sectional study was
conducted in Ha’il province, Saudi Arabia. As the
study aimed to assess the vitamin D deficiency as well
as the association between vitamin D deficiency and
urinary tract infection (UTI) in both male and female
children, a sample of the population was required, thus
school-based survey was found to be a relevant
approach to reach all age groups.
2.1. Study population

Urine samples were collected from a total of 233
children between the ages of 6 to 19 years, the present
study was conducted for a period from September
2018 to December 2019. Of all 233 urine samples, one
hundred thirteen collected from male and one hundred
twenty collected from female.
2.2. Urine collection

Clean catch urine samples were collected in
sterile universal containers as described by Karlowsky
et al. (2006) and Solberg et al. (2006). Two hundred
thirty-three "clean catch" mid-stream urine (MSU)
samples were collected inside sterile disposable
universal bottles from the children participated in the
study. They were instructed on how to collect samples
and the need for prompt delivery to the laboratory.
The samples were labeled and transported to the
medical microbiology laboratory, Ha’il university in
iced pack and were analyzed within one hour of
collection.
2.3. Sterilization of media and materials

The media used were Nutrient Agar (NA) from
Biotec Limited, Nutrient Broth (NB), MacConkey
agar (MCA) and Blood Agar (BA) media. All media
were supplied by Oxoid Limited. All glass wares were
washed with detergent and rinsed with water, then
allowed to dry. The glass wares were later wrapped in
aluminum foil and sterilized in a hot air oven at 180 °C
for 2 hr. Media were prepared according to the
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manufacturer’s specifications and sterilized by
autoclaving at 121 °C and 1.5 atm for 20 min.
2.4. Microscopy

The urine samples were mixed, and aliquots
centrifuged at 5000 rpm for 5 min. The deposits were
examined using both 10X and 40X objectives lenses.
Samples with 10 white blood cells /mm’ were
regarded as pyuric (Smith et al., 2003). A volume of
the urine samples was applied to a glass microscope
slide, allowed to air dry, stained with gram stain, and
examined microscopically (Kolawole ef al., 2009).
2.5. Culturing of bacteria from urine samples

This was carried out as described by
Cheesbrough (2006) and Prescott et al. (2008). Ten-
fold serial dilutions were made by transferring 1 ml of
the sample in 9 ml of sterile physiological saline. 1 ml
was then poured into molten nutrient agar in Petri
dishes and rotated gently for proper homogenization.
The contents could set, and the plates were then
incubated at 37 °C for 24 hr. Bacterial colonies
growing on the agar after the incubation period were
enumerated to determine wurine samples with
significant bacteriuria. A loopful of each urine sample
was also streaked on MacConkey agar and Blood agar
plate for the isolation of bacteria present in the urine
sample. After incubation, plates with growth were
selected, the colonies were isolated using an
inoculating loop and subsequently sub-cultured on
agar slants for use in further tests.
2.6. Identification of isolates

The methods used in the identification and
characterization of isolated bacteria included Gram
stain followed by microscopic examination, motility
test and biochemical tests according to Cheesbrough
(2006). The isolates were identified by Bergey’s
Manual for Determinative Bacteriology (Buchanan
and Gibbons, 1974). Identification was confirmed with
the API 20E system (BioMereiux).
2.7. Vitamin D assessment

To assess vitamin D serum level, 5 ml of blood
was collected from everyone participants as clotted
sample and was kept on ice until centrifugation on the
same day. Serum was kept in aliquots at -20°C until
analysis. Serum levels of 25-hydroxyvitamin D were
measured using chemiluminescent immunoassay
(Liaison 25 OH Vitamin D Total Assay; DiaSorin,
Stillwater, MN, USA). This analysis method measures
the total vitamin D in the range of 10-375 nmol/L. The
sensitivity of the assay is <10 nmol/l and the intra- and
inter-assay coefficients of variation were 5% for the
intra-assay and 10.4% for the inter-assay. We adopted
the Institute of Medicine cutoff points for vitamin D
levels (Ross et al., 2011; Rosen et al., 2012),
classifying serum levels into sufficient (50-125
nmol/L), insufficient (25-50 nmol/L), deficient (<25
nmol/L), and toxic (>250 nmol/l).
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2.8. Statistical analysis
To describe the study population and vitamin D
serum level, we used frequencies and proportions for
the quantitative variables. Significant differences in
proportions of vitamin D deficiency in various
population subgroups were assessed using Chi-square
test. Pearson’s correlation was done in order to assess
correlation between 25-OH vitamin D deficiency and
the frequency of urinary tract infection (UTI) in both
male and female children. A p-value of <0.05 was
defined as the level of significance. Statistical Package
for the Social Sciences (SPSS Inc., Chicago, IL,
USA), version 15 was used for data analysis.
2.9. Ethical considerations

This study was approved by the ethical
committee of the College of Medicine (University of
Ha’il, KSA) Research Board. All collected data were
kept confidential. Participants were informed on the
risks and benefits and their right not to provide
information, or to withdraw from the study at any time
without any sort of penalty.

3. Results

The present study was conducted for a period
from September 2018 to December 2019. A total of
233 participants with an average age 10.33 + 3.68,
consisting of 113 (48.50%) males and 120 (51.50%)
females were included in this study (Fig 1). Out of 113
(48.50%) males, there were 19 (16.81%) have
sufficient 25-hydroxyvitamin D level, 39 (34.51%)
have insufficient 25-hydroxyvitamin D level while 55
(48.67%) have deficient 25-hydroxyvitamin D level.
On the other hand, out of 120 (51.50%) female there
were 21 (17.50%) have sufficient 25-hydroxyvitamin

D level, 41 (34.16%) have insufficient 25-
hydroxyvitamin D level and 58 (48.33%) have
deficient 25-hydroxyvitamin D level (Fig 2).

Female
120
(51.50%)

Male
113
_ (48.50%)

Fig 1. Study population
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Fig 2. Vitamin D level in the study population

3.1. Characteristics of study participants

Table (1): Characteristics of study participants

Characters No. (%) P- value
Male 113 (48.5)

Gender Female 120 (51.5) 0.646
6-9 33 (14.16)

Age 10- 14 78 (33.47) 0.000
15-19 122 (52.36)
White 39 (16.73)

. Light Brown 108 (46.35)

Skin color Dark Brown 63 (27.03) 0-000
Black 23 (9.87)
Primary 42 (18.02)

School level Intermediate 111 (47.63) 0.000
Secondary 80 (34.33)
Low 29 (12.44)

Economic level Intermediate 76 (32.61) 0.000
High 128 (54.93)

Total 233 (100%) --
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As shown in table 1, 233 school students were
enrolled in this study with almost equal proportion of
males (48.5%) and females (51.5%), statistically there
is no significant difference between the percentages of
male and female, p-value recorded 0.646. Their ages
ranged from 6 to 19 years. Mostly (46.35%) had light
brown skin color, approximately one-third had dark
brown skin color (27.03%) and few (9.87%) had black
skin color. Most of the study participants were from
the intermediate school level (47.63%), and the rest
were distributed between the primary school level
(18.02%) and secondary school level (34.33%).
Furthermore, more than 50% of participants were of
high economic level (54.93%), 32.61% were of
intermediate economic level, and 12.44% were of low
economic level. Statistically, there is a highly
significant difference between the different age, skin

colors and different economic levels between all
enrolled participants (p-value < 0.05).
3.2. Frequency of isolated pathogens and its
relation to urine analysis in male children

One hundred thirteen urine samples were
collected from male children. Urine microscopy
recorded highest pus cells (WBCs) in all infected urine
samples, while red blood cells (RBCs) and crystals
were only found in 24 of samples. Culture plates with
bacterial counts greater than or equal to 1x10° CFU
/ml were taken as positive, thus indicative of urinary
tract infection (UTI). Table (2), showed higher
incidence of Escherichia coli 81 (40.91%) followed by
Klebsiella pneumonia 58 (29.29%) and Proteus
mirabilis 40 (20.20%), while the incidence of
Staphylococcus aureus was 19 (9.60%). Statistically
our result showed higher significant bacteriuria in all
infected urine samples (P-value < 0.05).

Table (2): Frequency of isolated pathogens and its relation to urine analysis in male children

Frequenc Microscopic urine analysis (No.)

Isolated pathogens No. % WBCs  |RBCs | Epi. cells Crystal
Escherichia coli 81 40.91 78 7 3 5
Klebsiella pneumonia 58 29.29 63 5 1 3
Proteus mirabilis 40 20.20 45 3 2 1
Staphylococcus aureus 19 9.60 27 0 0 0

Total 198 100 213 15 6 9
P-value 0.000 - 0.000 0.067 0.034 0.087

3.3. Frequency of isolated pathogens and its
relation to urine analysis in female children

One hundred twenty urine samples were
collected from female children. Urine microscopy
recorded highest pus cells (WBCs) in all infected urine
samples. While red blood cells (RBCs) and crystals
were only found in 34 of samples. Table (3), showed

higher incidence of Escherichia coli 93 (31.00%)
followed by Klebsiella pneumonia 76 (25.33%) and
Proteus mirabilis 58 (19.33%), while the incidence of
Pseudomonas aeruginosa recorded the lowest value. It
recorded 29 (9.67%). Statistically our result showed
higher significant bacteriuria in all infected urine
samples (P-value < 0.05).

Table (3): Frequency of isolated pathogens and its relation to urine analysis in female children

Frequency Microscopic urine analysis (No.)
Isolated pathogens No. % WBCs  |RBCs | Epi. cells Crystal
Escherichia coli 93 31.00 97 13 36 11
Klebsiella pneumonia 76 25.33 79 7 29 7
Proteus mirabilis 58 19.33 58 5 15 4
Streptococcus faecalis 44 14.67 36 1 8 1
Pseudomonas aeruginosa 29 9.67 22 3 4 2
Total 300 100 292 29 92 25
P-value 0.000 -- 0.000 0.005 0.000 0.010

3.4. The association between 25-hydroxyvitamin D
level and the frequency of isolated pathogen in
male children

Table (4), represents the association between 25-
hydroxyvitamin D level and the frequency of isolated
pathogen in male children. The frequency of
Escherichia coli isolate recorded the higher percentage
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between enrolled male children which have deficient
25-hydroxyvitamin D level in compared to sufficient
25-hydroxyvitamin D level. It recorded 42 (51.85%)
and 11 (13.58%), respectively, followed by Klebsiella
pneumonia and Proteus mirabilis. They recorded 31
(53.45%), 7 (12.07%) and 23 (57.50%), 3 (7.50%),
respectively. While the frequency of Staphylococcus
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aureus recorded lowest values in compared to the
frequency of Escherichia coli, Klebsiella pneumonia
and Proteus mirabilis. Tt recorded 13 (65.00%) and
zero in deficient and sufficient 25-hydroxyvitamin D
level groups, respectively. Statistically, there is a

hydroxyvitamin D deficiency and the frequency of
Escherichia coli, Klebsiella pneumonia and Proteus
mirabilis (p-value < 0.05). On the other hand, there is
no significant different between the frequency of
Staphylococcus aureus and 25-hydroxyvitamin D

higher significant ~ different  between 25- deficiency (p-value = 0.069).

Table (4): The association between 25-hydroxyvitamin D level and the frequency of isolated pathogen in male

children

Isolated pathogens 25-hydroxyvitamin D level (No.) % |Frequency of isolated pathogens (No.) % | P-value
Sufficient 19 (16.81) 11 (13.58)

Escherichia coli Insufficient 39 (34.51) 28 (34.57) 0.005
Deficient 55 (48.67) 42 (51.85)
Sufficient 19 (16.81) 7 (12.07)

Klebsiella pneumonia |Insufficient 39 (34.51) 20 (34.48) 0.010
Deficient 55 (48.67) 31 (53.45)
Sufficient 19 (16.81) 3 (7.50)

Proteus mirabilis Insufficient 39 (34.51) 14 (35.00) 0.004
Deficient 55 (48.67) 23 (57.50)
Sufficient 19 (16.81) 0

Staphylococcus aureus | Insufficient 39 (34.51) 6 (30.00) 0.069
Deficient 55 (48.67) 13 (65.00)

3.5. Pearson’s correlation  between  25- significant value. It recorded (r = 1.000**, p-value

hydroxyvitamin D level and the frequency of
isolated pathogens in male children

Table (5) & Fig (3, 4, 5, 6), showed a higher
positive  significant  correlation between  25-
hydroxyvitamin D levels and the frequency of
Escherichia coli, Klebsiella pneumonia and Proteus
mirabilis, (p-value < 0.05). Pearson’s correlation
coefficient between 25-hydroxyvitamin D and the
frequency of isolated pathogens recorded a higher

0.005) for E. coli; (r = 1.000*, p-value 0.010) for K.
pneumonia and (r = 1.000**, p-value 0.004) for P.
mirabilis, this correlation is highly significant because
the p-value is less than 0.05. On the other hand,
Pearson’s correlation coefficient between 25-
hydroxyvitamin D and the frequency of
Staphylococcus aureus non-significant (p-value >
0.05).

Table (5): Pearson’s correlation between 25-hydroxyvitamin D level and the frequency of isolated pathogens

in male children

25-hydroxyvitamin D level | Frequency of Isolated Pathogens
Vitamin D level
Pearson’s Correlation | 1.000(**)
Sig. (2 tailed) 0.005
Escherichia |N 3 3
Coli Frequency Escherichia Coli
Pearson’s Correlation 1.000(**) 1
Sig. (2 tailed) 0.005
N 3 3
Vitamin D level
Pearson’s Correlation 1 1.000(*)
Sig. (2 tailed) 0.010
N 3 3
K. pneumonia | Frequency Klebsiella
pneumonia *
Pearson’s Correlation (1)8(1)8( ) !
Sig. (2 tailed) '
N 3 3
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25-hydroxyvitamin D level | Frequency of Isolated Pathogens

Vitamin D level

Pearson’s Correlation | 1.000(**)

Sig. (2 tailed) 0.004
Proteus N 3 3
mirabilis Frequency Proteus mirabilis

Pearson’s Correlation 1.000(**) 1

Sig. (2 tailed) 0.004

N 3 3

Vitamin D level

Pearson’s Correlation 1 0.994

Sig. (2 tailed) 0.069

N 3 3
Staph. aureus | Frequency Staphylococcus

aureus

Pearson’s Correlation 8(9)23 !

Sig. (2 tailed) ’

N 3 3

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
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Fig 3: Correlation between 25-hydroxyvitamin D levels and the frequency of Escherichia Coli isolates in male
children (r = 1.000**, p = 0.005).
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Fig 4: Correlation between 25-hydroxyvitamin D levels and the frequency of Kilebsiella pneumonia isolates in
male children (r = 1.000%, p = 0.010).
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Fig 5: Correlation between 25-hydroxyvitamin D levels and the frequency of Proteus mirabilis isolates in male

children (r = 1.000%*, p = 0.004).

60
50

40

y =18x+ 1.6667
R*= 0.9959

30

10

—a&— Vitamin D level

Linear (Vitamin D level )

¥ =6.5x - 6.6667
R*=0.998

3.5

—— Frequency of isolated pathogens

Linear (Frequency of isolated pathogens )

Fig 6: Correlation between 25-hydroxyvitamin D levels and the frequency of Staphylococcus aureus isolates in

male children (r = 0.994, p = 0.069).

3.6. The association between 25-hydroxyvitamin D
level and the frequency of isolated pathogen in
female children

Table (6), represents the association between 25-
hydroxyvitamin D level and the frequency of isolated
pathogen in female children. The frequency of
Escherichia coli isolate recorded the higher percentage
between enrolled female children which have deficient
25-hydroxyvitamin D level in compared to sufficient
25-hydroxyvitamin D level. It recorded 47 (50.54%)
and 14 (15.05%), respectively. Followed by Klebsiella
pneumonia and Proteus mirabilis which recorded also
a higher percentage between deficient 25-
hydroxyvitamin levels in enrolled female children in
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compared to sufficient 25-hydroxyvitamin D level.
They recorded 41 (53.95%), 9 (11.84%) and 33
(56.90%), 5 (8.62%), respectively. While the
frequency of Pseudomonas aeruginosa recorded the
lowest values in compared to the frequency of
Escherichia coli, Klebsiella pneumonia and Proteus
mirabilis. It recorded 19 (65.52%) and zero in
deficient and sufficient 25-hydroxyvitamin D level
groups, respectively. Statistically, there is a higher
significant different between 25-hydroxyvitamin D
deficiency and the frequency of Escherichia coli,
Klebsiella  pneumonia and  Proteus  mirabilis,
Streptococcus faecalis and Pseudomonas aeruginosa
(p-value < 0.05).
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Table (6): The association between 25-hydroxyvitamin D level and the frequency of isolated pathogen in

female children

Isolated pathogens g/S-hydroxyvitamin D level (No.) f/requency of isolated pathogens (No.)|P-
() (] value

Sufficient 21 (17.50) 14 (15.05)

Escherichia coli Insufficient 41 (34.16) 32 (34.41) 0.004
Deficient 58 (48.33) 47 (50.54)
Sufficient 21 (17.50) 9(11.84)

Klebsiella pneumonia Insufficient 41 (34.16) 26 (34.21) 0.007
Deficient 58 (48.33) 41 (53.95)
Sufficient 21 (17.50) 5(8.62)

Proteus mirabilis Insufficient 41 (34.16) 20 (34.48) 0.004
Deficient 58 (48.33) 33 (56.90)
Sufficient 21 (17.50) 2 (4.55)

Streptococcus faecalis | Insufficient 41 (34.16) 15 (34.09) 0.015
Deficient 58 (48.33) 27 (61.36)

Pseudomonas Sufﬁciept 21 (17.50) 0

aeruginosa Insufficient 41 (34.16) 10 (34.48) 0.010
Deficient 58 (48.33) 19 (65.52)

3.7. Pearson’s  correlation  between  25- coefficient between 25-hydroxyvitamin D and the

hydroxyvitamin D level and the frequency of
isolated pathogens in female children

Table (7) & Fig (7, 8, 9, 10, 11), showed a higher
positive  significant  correlation between  25-
hydroxyvitamin D levels and the frequency of
Escherichia coli, Klebsiella pneumonia and Proteus
mirabilis, Streptococcus faecalis and Pseudomonas
aeruginosa (p-value < 0.05). Pearson’s correlation
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frequency of isolated pathogens recorded a higher
positive significant value. It recorded (r = 1.000**, p-
value 0.004), for E. coli; (r = 1.000**, p-value 0.007)
for K. pneumonia; (r = 1.000**, p-value 0.004) for P.
mirabilis; (r = 1.000%, p-value 0.015) for
Streptococcus faecalis; (r = 1.000*, p-value 0.010) for
P. aeruginosa, this correlation is highly significant
because the p-value < 0.05.
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Fig 7: Correlation between 25-hydroxyvitamin D levels and the frequency of Escherichia Coli isolates in

female children (r = 1.000**, p = 0.004).
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Fig 8: Correlation between 25-hydroxyvitamin D levels and the frequency of Klebsiella pneumonia isolates in
female children (r = 1.000**, p = 0.007).

Table (7): Pearson’s correlation between 25-hydroxyvitamin D level and the frequency of isolated pathogens
in female children

25-hydroxyvitamin D | Frequency of Isolated
level Pathogens

Vitamin D level

Pearson’s Correlation 1 1.000(*%*)

Sig. (2 tailed) 0.004
Escherichia| N 3 3
Coli Frequency Escherichia Coli

Pearson’s Correlation 1.000(**) 1

Sig. (2 tailed) 0.004

N 3 3

Vitamin D level

Pearson’s Correlation 1 1.000(**)

Sig. (2 tailed) 0.007
K. N 3 3
pneumonia |Frequency Klebsiella pneumonia

Pearson’s Correlation 1.000(**) 1

Sig. (2 tailed) 0.007

N 3 3

Vitamin D level

Pearson’s Correlation 1 1.000(**)

Sig. (2 tailed) 0.004
Proteus N 3 3
mirabilis | Frequency Proteus mirabilis

Pearson’s Correlation 1.000(**) 1

Sig. (2 tailed) 0.004

N 3 3

Vitamin D level
Strept. Pearson’s Correlation 1 1.000(*)
faecalis Sig. (2 tailed) 0.015

N 3 3
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Frequency Streptococcus faecalis

Pearson’s Correlation 1.000(*) 1
Sig. (2 tailed) 0.015
N 3 3
Vitamin D level
Pearson’s Correlation 1 1.000(*)
Sig. (2 tailed) 0.010
N 3 3

P.

. Frequency Pseudomonas

aeruginosa .

aeruginosa *
) . 1.000(*) 1

Pearson’s Correlation 0010
Sig. (2 tailed) '
N 3 3

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
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Fig 9: Correlation between 25-hydroxyvitamin D levels and the frequency of Proteus mirabilis isolates in
female children (r = 1.000**, p = 0.004).
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Fig 10: Correlation between 25-hydroxyvitamin D levels and the frequency of Streptococcus faecalis isolates
in female children (r = 1.000*, p = 0.015).
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Fig 11: Correlation between 25-hydroxyvitamin D levels and the frequency of Pseudomonas aeruginosa

isolates in female children (r = 1.000%, p = 0.010).

4. Discussion

Urinary tract infection (UTI) is one of the most
commonly acquired bacterial infections in childhood.
It affects 10% of children and causes significant
morbidity (Craig, 2001). Escherichia coli (E. coli) is
the most predominant pathogen in childhood UTI
found in 90% of girls and in 80% of boys at the
primary UTI. These infections have been reported to
be one of the most infections that cause serious health
problems affecting millions of people both in the
community and hospital setting and may cause
permanent kidney damage (Abdulhadi et al., 2008;
Becknell et al., 2015; Hay et al., 2016).

Vitamin D deficiency and insufficiency is a
global issue (Holick and Chen, 2008). It is well known
that vitamin D is involved in classical calcium
homeostasis. More recent data from a variety of
sources indicate that vitamin D has a broad spectrum
of actions against autoimmune diseases and infections
(Arnson et al., 2007; Borella et al., 2014). The present
study was undertaken to assessment the association
between serum 25-Hydroxyvitamin D level and
urinary tract infections (UTIs) in both male and female
children. Out of the 233 patients 120 female (51.5%)
and 113 males (48.5%) with an average age 10.33 +
3.68, participated in this study. Mostly (46.35%) had
light brown skin color, approximately one-third had
dark brown skin color (27.03%) and few (9.87%) had
black skin color. Most of the study participants were
from the intermediate school level (47.63%), and the
rest were distributed between the primary school level
(18.02%) and secondary school level (34.33%).

Furthermore, more than 50% of participants were
of high economic level (54.93%), 32.61% were of
intermediate economic level, and 12.44% were of low
economic level. Statistically, there is a highly
significant difference between the different age, skin
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colors and different economic levels between all
enrolled participants, p-value < 0.05. The frequency of
isolated pathogens and its relation to urine analysis in
both male and female -children showed higher
incidence of Escherichia coli, Klebsiella pneumonia,
Proteus mirabilis. In male Escherichia coli, recorded
81 (40.91%) followed by Klebsiella pneumonia 58
(29.29%) and Proteus mirabilis 40 (20.20%), while
the incidence of Staphylococcus aureus was 19
(9.60%). Also, frequency of isolated pathogens in
female children showed higher incidence of
Escherichia coli 93 (31.00%) followed by Klebsiella
pneumonia 76 (25.33%) and Proteus mirabilis 58
(19.33%), while the incidence of Pseudomonas
aeruginosa recorded the lowest value. It recorded 29
(9.67%). Our data showed that the incidence of
isolated pathogens recorded a higher incidence in
female than in male children. Statistically our result
showed higher significant bacteriuria in all infected
urine samples (P-value = 0.000). Similar to our study,
Kehinde et al., (2017), found that, out of 280 urine
samples analyzed, 91(32.5 %) samples were positive
to urine culture 61(38.1%) for females and 30 (25%)
for males and Escherichia coli have the highest (33%)
occurrence.

The association between 25-hydroxyvitamin D
level and the frequency of isolated pathogens in male
children showed that, frequency of Escherichia coli
isolate recorded the higher percentage between
enrolled male children which have deficient 25-
hydroxyvitamin D level in compared to sufficient 25-
hydroxyvitamin D level. It recorded 42 (51.85%) and
11 (13.58%), respectively. Followed by Klebsiella
pneumonia and Proteus mirabilis which recorded also
a higher percentage between deficient 25-
hydroxyvitamin levels in enrolled male children in
compared to sufficient 25-hydroxyvitamin D level.
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They recorded 31 (53.45%), 7 (12.07%) and 23
(57.50%), 3 (7.50%), respectively. Pearson’s
correlation coefficient recorded a higher positive
significant value. It recorded (r = 1.000**, p-value
0.004), for E. coli; (r = 1.000**, p-value 0.007) for K.
pneumonia; (r = 1.000%* p-value 0.004) for P.
mirabilis; (= 1.000*%, p-value 0.015) for
Streptococcus faecalis; (r = 1.000*, p-value 0.010) for
P. aeruginosa, this correlation is highly significant
because the p-value < 0.05. Our findings were in
agreement to that reported by Shalaby et al., (2018),
they showed that the serum level of 25(OH)D3 in
children with UTI was significantly lower than in
healthy children (p < 0.001). Insufficient levels of (<
25 nmol/l) were significantly more frequent (38%) in
patients with UTI, compared with controls (12%) (p =
0.031).

Also, the association between 25-hydroxyvitamin
D level and the frequency of isolated pathogens in
female children showed a higher frequency of
Escherichia coli between enrolled female children
which have deficient 25-hydroxyvitamin D level in
compared to sufficient 25-hydroxyvitamin D level. It
recorded 47 (50.54%) and 14 (15.05%), respectively.
Followed by Klebsiella pneumonia and Proteus
mirabilis which recorded also a higher percentage
between deficient 25-hydroxyvitamin levels in
enrolled female children in compared to sufficient 25-
hydroxyvitamin D level. They recorded 41 (53.95%),
9 (11.84%) and 33 (56.90%), 5 (8.62%), respectively.
While the frequency of Pseudomonas aeruginosa
recorded lowest values in compared to the frequency
of Escherichia coli, Klebsiella pneumonia and Proteus
mirabilis. Tt recorded 19 (65.52%) and zero in
deficient and sufficient 25-hydroxyvitamin D level
groups, respectively. Pearson’s correlation coefficient
recorded a higher positive significant value. It
recorded (r = 1.000**, p-value 0.004), for E. coli; (r =
1.000**, p-value 0.007) for K pneumonia; (r =
1.000**, p-value 0.004) for P. mirabilis; (r = 1.000%,
p-value 0.015) for Streptococcus faecalis; (r = 1.000%,
p-value 0.010) for P. aeruginosa, this correlation is
highly significant because the p-value < 0.05.

Our findings were similar to that reported by
(Nseir ef al., 2013; Nielsen et al., 2014; Kwon et al.,
2015; Tekin et al., 2015; Yang et al., 2016; Mahyar et
al., 2018; Georgieva et al., 2018) they showed that
there was a relationship between serum 25-
hydroxyvitamin D levels and UTI in children. They
concluded that the risk of UTI is high in children with
vitamin D deficiency. Furthermore, our study was in
agreement with, a recently published Turkish study of
82 children experiencing a first episode of UTI, with
no risk factors for UTI, and 64 healthy control
children showed that a serum level of 25(OH)D3 < 20
nmol/l is associated with UTI (OR = 3.503, 95% CI:
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1.621-7.571; p = 0.001). Children with serum levels
of 25(OH)D3 < 20 nmol/l are 3.5 times more likely to
develop UTI than those with normal levels (Tekin et
al., 2018). On the other hand, Haghighi e al., (2017)
showed that, serum level of 25-hydroxyvitamin D was
significantly lower in patients with asymptomatic
bacteriuria, = compared to  women  without
asymptomatic bacteriuria. Also, Ryu et al., (2019)
found that, vitamin D deficiency is correlated with
hematuria in women, particularly after menopause.

Bodin et al., (2019), found that, multiple
infections were significantly more frequent among
girls with the lowest vitamin D levels. This is in
accordance with reports of increased risk for
hospitalization due to respiratory tract infections
among adults with 25(OH) D levels below 37 nmol/L
(Jovanovich et al., 2014; Mamani et al., 2017).
Furthermore, intervention studies addressing vitamin
D supplementation show decreased respiratory
infections at serum levels above 50 nmol/L (Martineau
et al., 2017; Li et al., 2018), as well as the prevention
of seasonal influenza among school children in Japan
(Urashima et al., 2010; Arihiro et al., 2019). Also, our
finding was in agreement with Mahmoudzadeh ef al.,
(2020), they found that, 25-hydroxyvitamin D levels
were lower in the UTI group [14.5 ng/mL (9.4-18.8)]
than in the controls [27ng/mL (22.4-39.0)]
(»<0.001). In addition, the prevalence of 25-
hydroxyvitamin D levels <20 ng/mL was higher in the
children with UTI than in the controls (68% vs 18%)
(p <0.001).

S. Conclusion

Escherichia coli, Klebsiella pneumonia, and
Proteus mirabilis are the most common bacterial
isolates causes urinary tract infections (UTIs) in both
male and female children but their incidence recoded a
higher frequency in female than in male children.
Also, there is a higher positive significant correlation
between vitamin D deficiency and the incidence of
UTIs between male and female children.
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