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Abstract

induce severe complications such as pyelonephritis.

period.

between the two groups.

urgency, and dribbling urine.

Background: Urinary tract infections (UTIs) as a urological disorder occur in 1% - 3% of females and 1% of males. This disease can

Objectives: The current study aimed to evaluating the efficacy of vitamin C supplementation on UTI in children.

Methods: The current clinical trial study was conducted on 152 female children with UTI admitted to Amir-Kabir hospital, Arak, Iran.
The cases were randomly divided, based on blocked groups, into two treatment and control groups (76 patients in any group). The
subjects were matched in terms of age, gender, and clinical signs and symptoms. The control group received only routine treatment
of UT], while the treatment group, in addition to the routine treatment received oral vitamin C supplementation tablet, for a 14-day

Results: Dysuria, urine incontinence, fever, urinary urgency, and dribbling occurred significantly earlier in vitamin C supplemented
individuals than the control ones, while abdominal pain, dimercaptosuccinic acid (DMSA) scan, and recurrent UTI were not different

Conclusions: Vitamin C supplementation can control the symptoms of urinary tract infections, including fever, dysuria, urinary

Keywords: Urinary Tract Infection, Vitamin C Supplementation, Children, Urinary Symptoms

1. Background

Urinary tract infections (UTIs) as the most common
urological disease and the 2nd prevalent infection in
children after viral flu, affect male and female children
in pediatric clinics. This condition is treated with rou-
tine antibiotics including ceftriaxone, cefixime, and un-
treated UTIs lead to pyelonephritis (1-3). The symptoms
of pyelonephritis include pain of back, flank or abdomen,
nausea, malaise, vomiting, and, diarrhea, but fever may be
the only manifestation (4, 5). Also nonspecific symptoms
may be observed in newborns, including irritability, poor
feeding, weight loss, and jaundice (6-8). Pyelonephritis as
the most common serious bacterial infection occurs in in-
fants lower than 24 months of age, and they have fever
without an obvious focus (9-11). These symptoms indicate

a bacterial infection in upper urinary tract system (12, 13).
Acute pyelonephritis can result in renal injury and termed
pyelonephritis scaring. Escherichia coli are the cause of in-
fection in 75% - 90% of female cases followed by Klebsiella
and Proteus species (6, 10, 14). Vitamin C supplementa-
tion is involved in neurotransmitter metabolism, choles-
terol metabolism, and the biosynthesis of carnitine. In this
reaction, vitamin C supplementations maintain the iron
and copper atoms and cofactors of the metalloenzymes,
in a reduced state. In addition, it is an important antiox-
idant in the aqueous of the body (15, 16). Vitamin C sup-
plementations deficiency reduces cellular immunity and
increase duration of some diseases (11, 17). Unfortunately,
to the authors‘ best knowledge, there were few studies and
only one study was completely related (18) and evaluated
the effectiveness of vitamin C supplementations in treat-
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ing UTIs. Appropriate treatment can reduce kidney scar;
therefore, the application of medicinal and nonmedicinal
substances to prevent kidney damage are useful.

2. Objectives

Vitamin C supplementation is a nutrient that plays a
role in the improvement of the urinary system function;
the current study aimed at evaluating the use of vitamin
C supplementation to treat UTIs and pyelonephritis and
their symptoms.

3. Methods

The current clinical trial was conducted on 152 female
patients with positive UTIs and consent to participate in re-
search projects. Subjects with congenital and acquired re-
nal abnormality, no consent to use their personal data in
the study, and the ones that for any reasons wanted to leave
the study were excluded. The subjects were randomly di-
vided into two groups of treatment and control each with
76 patients; this division was based on blocked groups.
The patients in the two groups were matched in terms of
age, gender, and clinical symptoms including fever, dy-
suria, and frequency. Urinary symptoms on the 2nd day
of admission and urine culture in 10 days after admission
were evaluated. The two groups were given routine an-
tibiotic regimen for UTI (Parenteral treatment with ceftri-
axone 50 - 75 mg/kg/day/IV in two divided doses for ad-
mitted patients followed by cefixime 8 mg/kg/day/per oral
in two divided doses for outpatients for 14 days). In the
treatment group, subjects were treated with vitamin C sup-
plementation, 250 mg| day for 14 days in addition to rou-
tine treatment UTI and the control group received placebo
and routine treatment of UTIs. Subjects were followed by
technetium-labeled dimercaptosuccinic acid (DMSA) scan.
The course of resolution of frequency, dysuria, abdomi-
nal pain, malodorous, dribbling, fever, and urgency were
compared in the two groups; these clinical manifestations
were observed and mentioned by interns and parents of
patients, improvement and relief of fever, dysuria, abdom-
inal pain, urgency, urinary dribbling, and incontinence
were measured as days after improvement on these man-
ifestations in the subjects. Urine culture of children was
performed one week, as well as one, two, and three months
after the termination of treatment.

Sample size was determined based on previous studies
(18) and patients were selected by convenience sampling
method; totally, 76 subjects were included in the treatment
group 76 in the control group. They were diagnosed with
positive UTI and their age range was 5 - 12 years. The treat-
ment and control groups comprised of patients referred

to the hospital and diagnosed with UTIs by urine culture
(UC). Method of allocation of the subjects in the study was
randomized; double blind, and in phase II of clinical tri-
als, in addition, parallel assignment was used. It was ob-
served that Vitamin C had significant effect on symptoms
of UTL For the study blinding, there were two groups of list
numbers and patients were select from one of them and
allocated into the interventional or control groups and
patients or doctors did not know the patients of the two
groups.

3.1. Ethical Considerations

Ethical committee of Arak University of Medical Sci-
ences approved the study protocol. Also, the study was reg-
istered in the Iranian registry of clinical trials (IRCT) (No.
IRCT2015073113366N5).

3.2. Statistical Analysis

Data analysis was conducted by Chi-square and t inde-
pendent test. In addition, logistic regression analysis was
used with the significance level of <0.05.

4. Results

Overall, the follow-up course was not significantly dif-
ferent between the groups; in treatment group was 6.1 +
2.48 days and in the control group was 5.5 £ 2.014 days (P =
0.14). Also, overall prevalence of fever was 96.7%, which was
98.7% and 94.7% in the control and the treatment groups,
respectively (P = 0.2). Also, overall dysuria was 84.8%; while
85.5% and 88% in the control and treatment groups, respec-
tively (P=0.4). The overallabdominal pain was 87.4%; it was
88.2% and 86.7% in the control and treatment groups, re-
spectively (P = 0.8). The overall frequency was 84.8%; also,
85.5% and 84% in the control and treatment groups, respec-
tively (P = 0.014). The overall urgency was 74.2%; also, 82.9%
and 65.3% in the control and treatment groups, respec-
tively (P =0.8). The overall urinary incontinence was 76.2%;
also, 77.6% and 74.7% in the control and treatment groups,
respectively (P=0.7). The overall urine dribbling was 68.2%;
itwas 71.7% and 65.3% in the control and treatment groups,
respectively (P = 0.4). Therefore, except the urgency, all
other variables were appropriately overlapping with re-
spect to the reception (Table 1).

The average improvement of fever in the control group
was 3.96 * 2.08 days and in treatment group was 2.06 +
1.29 days that showed a significant difference between the
groups (P = 0.001); also, interruption of fever occurred 32
hours earlier in the treatment group, improvement of dy-
suria was 4.08 + 2.96 days in the control and 3.99 =+ 2.27
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Table 1. The Prevalence of Pyelonephritis Symptoms in Percentage in the Study Groups *

Variable Treatment Control Total P-Value

Fever 0.2
Positive 94.7 98.7 96.7
Negative 53 13 33

Dysuria 0.4
Positive 88 92.1 90.1
Negative 12 7.9 9.9

Urinary infection frequency 0.8
Positive 84 85.5 84.8
Negative 16 14.5 15.2

Abdominal pain 0.8
Positive 86.7 88.2 87.4
Negative 133 1.8 12.6

Urinary urgency 0.014
Positive 65.3 82.9 74.2
Negative 347 171 25.8

Urinary incontinence 0.7
Positive 74.4 71.6 76.2
Negative 25.6 22.4 23.8

Urine switching 0.4
Positive 65.3 7.7 68.2
Negative 347 283 318

? All values represented as No. (%).

days in the treatment groups (P = 0.012). Relief of abdom-
inal pain in the control group was 3.57 4 3.84 days and
3.13 &£ 2.46 days in the treatment group indicating a sig-
nificant difference between the groups (P = 0.4). Improve-
ment of urgency was 3.96 + 2.97 days in the control and
2.6 £ 2.76 days in the treatment groups (P = 0.004). Urine
dribbling improvement was 3.74 & 3.64 days in the control
and 2.75 + 2.58 days in the treatment groups (P = 0.022)
and urinary incontinence improvement was 4.04 =+ 3.61
days in the control and 3.2 = 3.27 days in the treatment
group (P=0.099) (Table 2). In addition, relief of these com-
plications occurred earlier in the treatment group rather
than the control group. Interruption of fever and urgency
occurred 32 hours earlier, and the control of dysuria and
urine dribbling occurred 24 hours earlier in the treatment
group rather than the control group (Table 3). Also, regard-
ing UC in 24 hours, one positive case in the control and 0
in the treatment groups were found (P = 0.99) and regard-
ing positive UC 7 - 10 days after treatment, 13 cases in the
control and seven in the treatment groups were observed,
therefore, there were no significant differences in the two
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group before and after the treatment (P = 0.24) (Table 4).

5. Discussion

The current study aimed at considering the effect of
vitamin C supplementation on the development of UTIs
in children. Accordingly, there was no difference in DMSA
scan and UC of children treated with vitamin C supple-
mentation and antibiotics and the ones receiving only an-
tibiotics. Since the current study observed the effect of vi-
tamin C supplementation in the earlier improvement of
fever, dysuria, urinary urgency, and urine dribbling; there-
fore, to treat patients with pyelonephritis-presented early
in the disease- vitamin C supplementation can be used to
improve the symptoms and it seems that intake of vita-
min C supplementation has significant effect UTI mani-
festations and reduced hospitalization period; contribut-
ing to the current study results, several studies on kidney
stones are discussed as follows:

Zarinfar et al, in a study on the effect of vitamin C
supplementation on the treatment of UTI observed that
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Table 2. Comparing the Mean of Days for Improvement of Clinical Symptoms in the Two Groups *

Variables Average Standard Deviation Probability Value Mean Difference

Fever
Control 3.96 2.08 0.001 -1.36
Treatment 2.6 129

Dysuria
Control 4.08 2.96 0.012 -1.09
Treatment 2.99 227

Urinary frequency
Control 4.37 3.28 0.1 -0.08
Treatment 3.56 2.87

Abdominal pain
Control 3.57 3.84 0.4 -0.43
Treatment 3.13 2.46

Urinary urgency
Control 3.96 2.97 0.004 -1.36
Treatment 2.6 2.76

Urine switching
Control 3.74 3.61 0.055 0-99
Treatment 2.75 2.58

Urinary incontinence
Control 4.04 332 0.099 -0.89

Treatment 3.2 3.27

? All values represented as No. (%).

Table 3. Patients by Fever, Dysuria, Frequency, Abdominal Pain, Urgency, Incontinence, and Dribbling in a 14-Day Follow-up in the Study Groups *

Fever P Dysuria © Frequency © Abdominal Pain € Urgency © Incontinence © Dribbling
b Control Vitamin C Control Vitamin C Control Vitamin C Control Vitamin C Control Vitamin C Control Vitamin C Control Vitamin C
a
Y + - + - + - + - + - + - + - + - + - + - + - + - + - +
1 75 1 74 2 70 6 66 10 65 21 63 3 67 9 65 n 63 3 49 27 59 17 56 20 54 22 49 27
2 7 5 62 14 63 3 52 24 63 23 57 19 62 14 57 19 57 19 a1 35 56 20 45 31 53 23 45 31
3 54 22 34 42 47 30 37 39 52 24 37 39 45 31 36 50 43 33 31 45 43 33 29 47 39 37 29 47
a 36 40 16 60 32 44 24 52 42 34 27 49 35 a1 23 53 34 42 24 52 40 36 23 53 29 47 26 50
5 25 a1 5 7 28 48 8 68 28 48 19 57 24 52 15 61 28 4 16 60 31 45 15 61 24 52 17 59
6 19 57 2 74 24 52 5 7 22 54 3 63 21 55 13 63 23 53 10 66 19 57 14 62 23 53 13 63
7 1 65 2 74 17 59 5 7 20 56 3 63 17 59 9 67 19 57 10 66 16 50 3 63 16 60 7 69
8 3 7 1 7 2 64 4 72 15 61 10 66 10 66 5 7 16 60 3 7 3 63 1 65 B 63 6 70
9 1 75 1 7 8 68 4 72 10 66 9 67 6 70 4 72 8 68 3 7 10 66 8 68 1 65 4 72
10 1 75 1 75 5 7 3 7 5 7 8 68 4 72 4 72 7 69 2 4 8 68 7 69 10 66 3 7
n 1 75 0 76 4 72 3 73 4 72 5 n 1 75 3 73 2 74 2 7 7 69 7 69 5 n 4 72
12 1 75 0 76 0 76 0 76 4 72 4 72 0 76 1 75 1 75 1 75 2 74 2 74 4 72 2 74
13 0 76 0 76 o 76 0 76 1 75 1 75 0 76 0 76 o 76 1 75 1 75 2 74 2 74 1 75
14 0 76 0 76 0 76 0 76 1 75 1 75 0 76 [ 76 0 76 1 7 0 76 2 74 1 75 o 76

2 All values represented as No. (%).
P-values = 0.05.
€ P-values =0.001.

vitamin C supplementation, as a supplementary drug, = improved some pyelonephritis symptoms such as fever

4 Arch Pediatr Infect Dis. 2018; 6(4):e57071.
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Table 4. Distribution of Urine Culture in the Two Groups *

Variable Treatment Control Total P-Value

48-Hour UC 0.99
Positive 0(0.0) 1(13) 1(0.7)
Negative 76 (100) 75(98.7) 150 (3.99)

UC, 7-10 Days after treatment 0.23
Positive 7(9.3) 13 (17.1) 20(13.2)
Negative 68(90.7) 63(82.9) 131(86.8)

? All values represented as No. (%).

and dysuria and decreased hospitalization period (18) that ~ Acknowledgments

their results were similar to those of the current study.
Montorsi et al., in a study enrolled 42 consecutive females
with recurrent UTIs and treated with 120 mg cranberries
plus 750 mg vitamin C supplementation thrice daily for 20
consecutive days reported negative urinary analysis (UA)
and UC and absence of symptoms. They found no major
side effects in the follow-up of 26 patients at three-month
and 22 patients at six-month (14, 19); but in the current
study, the side effects of vitamin C were not evaluated. In
another study by Nseir et al., on the association between
vitamin D and UTIs in a period of three years, 93 females
that were premenopausal with the history of recurrent UTI
from the Infectious Diseases Unit were enrolled. They con-
cluded thatrecurrent UTIs in premenopausal females were
associated with vitamin D deficiency (13), but the current
study was conducted on children and no association was
observed. In a study by Fowler et al., in 1:1:1 ratio, they ran-
domized 24 children admitted to the intensive care unit af-
fected by sepsis, receiving IV ascorbic acid every six hours
for four days. They concluded that IV infusion of ascorbic
acid was safe and well tolerable (20). Yousefichaijan et al.,
concluded that zinc supplementation had a positive effi-
cacy in the relief of severe UTIs symptoms (21). Also, in an-
other study by Yousefichaijan et al., on vitamin E and UTIs
they observed that vitamin E in UTIs had statistically sig-
nificant ameliorating impact on the signs and symptoms
(15); also, in the current study the effect of vitamin C was ap-
proved. Bannwart et al., concluded that vitamin C supple-
mentation cannot be recommended to lower urinary pH
of alkaline urines (22), but in the current study this effect
was not evaluated. Some limitations of the current study
were the small size of patients in the two groups and lack of
cooperation by some patients and their parents. However,
due to these reasons, further studies, especially prospec-
tive ones with larger sample sizes should be conducted to
evaluate the efficacy of ascorbic acid supplementation in
the control of UTI symptoms.
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