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Introduction. The role of vitamin A in re-epithelialization of the 
damaged mucosal surfaces has been documented. The aim of this 
study was to evaluate the role of vitamin A in preventing renal 
scaring after acute pyelonephritis in children. 
Materials and Methods. This clinical trial study was conducted 
in children with acute pyelonephritis in Mofid Children Hospital 
(Tehran, Iran). Patients were randomly divided into two groups 
to receive ceftriaxone and vitamin A or ceftriaxone only. 
Dimercaptosuccinic acid (DMSA) renal scintigraphy was performed 
before the start of the treatment and 6 months later. Results were 
compared for renal scaring between the two groups.
Results. Seventy-six patients (11 boys and 65 girls) were enrolled. 
The mean age was 25 ± 24 months and 54 patients (71.1%) were 
under 2 years old. The average vitamin A level was 71 ± 24 µg/
dL in the treatment group and it was 62 ± 18 µg/dL in the control 
group. Baseline DMSA scans were comparable between the two 
groups in terms of scarring (P = .53), but the second DMSA scans 
showed a significant change in progression of the renal injury 
and scaring in the control group compared to those treated with 
vitamin A as well as antibiotic (P < .001). 
Conclusions. We found administration of the vitamin A was useful 
in decreasing the amount of the injury and scarring following 
the pyelonephritis. Based on our study, vitamin A can be used 
in conjunction with other treatments in the management of acute 
pyelonephritis in children. 
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INTRODUCTION
Urinary tract infection (UTI) is a common problem 

in pediatric population that can cause renal scaring, 
and eventually, chronic kidney failure. Urinary tract 
infection occurs in 3% to 5% of girls and 1% of boys 
during childhood.1 Recently, the role of vitamin A 
in the treatment of UTI and renal scaring due to 
pyelonephritis has been investigated.2-6 The effects 
of vitamin A on the infection in the respiratory 
system, digestive system, and other organs have 

been broadly investigated.7-11 This property of 
vitamin A was attributed to its beneficial effects 
on the immune system and epithelialization.4 The 
World Health Organization recommended that 
children should take vitamin A capsules every 6 
month, along with strategies to address vitamin 
A deficiency as a health problem.10 

However, there have been few studies examining 
the influence of vitamin A on UTI.5,6,11 The role of 
vitamin A in re-epithelialization of the damaged 
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mucosal surfaces has been shown, and this process 
probably prevents future infections and renal 
scarring.4,5,11 Bennett and colleagues12 reported that 
the favorable effect of vitamin A on epithelialization 
had a role in preventing infections. It has also been 
shown that the severity of renal scarring increases 
in those with low serum levels of vitamin A.5

The present study was conducted to evaluate 
the effectiveness of vitamin A in preventing renal 
scarring after acute pyelonephritis. Technetium Tc 
99m dimercaptosuccinic acid (99mTc-DMSA) renal 
scintigraphy was used as the method of choice for 
detection of renal scar, which can differentiate 
between lower and upper UTI.6,13 

MATERIALS AND METHODS
In this single-blinded clinical trial, 108 children 

aged between 2 months and 12 years old with a 
definite diagnosis of acute pyelonephritis based 
on clinical, laboratory, and 99mTc-DMSA renal scan 
findings were evaluated. This study was conducted 
in Mofid Children Hospital (Tehran, Iran) from 
2007 to 2009. Patients with a previous history of 
UTI, high-grade vesicoureteral reflux, anatomical 
abnormality on urinary tract ultrasonography 
or renal scar on baseline DMSA renal scan were 
excluded. Consent was obtained from the parents of 
the eligible participants. The study was approved 
by the ethics committee of the Pediatric Infectious 
Research Center.

The enrolled children were divided randomly 
into 2 groups, using a simple random method. 
Participants in the study group received ceftriaxone 
and vitamin A, and those in the control group 
received only ceftriaxone. Ceftriaxone was 
administered at a dose of 75 mg/kg for 10 days 
intravenously. Vitamin A was administered at 25 
000 units for patient younger than 1 year old and 
at 50000 units for those aged 1 year or higher, 
through intramuscular injection during the first 3 
days of admission. Before starting treatment, serum 
vitamin A level was measured in the two groups. 
99mTc-DMSA renal scintigraphy was performed 
before the start of treatment and repeated 6 
months later, and the two scans were compared 
regarding the degree of damage to the kidneys 
and scar formation. 

All data were analyzed by the chi-square and the 
t test using the SPSS software (Statistical Package 
for the Social Sciences, version 13.0, SPSS Inc, 

Chicago, Ill, USA). A P value .05 was considered 
significant. 

RESULTS
A total of 108 patients started in this study, 

but 32 patients were excluded from the study 
because of poor adherence to treatment. Therefore, 
76 patients (37 in the study group and 39 in the 
control group) completed the study. The mean age 
was 25 ± 24 months and the median age was 15 
months. Fifty-four patients (71.1%) were younger 
than 2 years old. Eleven patients (14.5%) were 
boys and 65 (85.5%) were girls. There were no 
significant differences between the two groups in 
terms of age and gender (Table). 

The mean serum vitamin A level was 71 ± 24 µg/
dL in the study group, and it was 62 ± 18 µg/dL in 
the control group. Comparison of the initial DMSA 
scans between the two groups did not show any 
significant differences (P = .53; Figure 1); however, 

Characteristics Study Group Control Group
Number of patients 37 39
Gender

Male 5 (13.5) 6 (15.4)
Female 32 (86.5) 33 (84.6)

Median age, mo 16 12
First DMSA scan

Normal 0 1 (2.6)
Abnormal 37 (100) 38 (97.4)

Baseline Characteristics of Children in Study and Control 
Groups*

*Values in parentheses are percents.

Figure 1. Baseline technetium Tc 99m dimercaptosuccinic acid 
(DMSA) renal scans in children of the study and control groups. 
Scan results are categorized as normal and mild, moderate, and 
severe decrease in kidney cortical function.
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the second DMSA scan showed a significant change 
in progression of kidney injury and scaring in favor 
of vitamin A administration (P < .001; Figure 2).

DISCUSSION
Vitamin A is a micronutrient essential for 

immunity, cellular differentiation, and maintenance 
of epithelial surfaces.14 Several experimental studies 
on rat showed that the severity of renal scarring 
increased in those with low serum vitamin A level, 
and administration of the vitamin A was useful in 
decreasing the amount of the injury and scarring 
following pyelonephritis.4,5,12 Previous studies 
demonstrated the inhibitory effects of antioxidant 
and anti-inflammatory agents such as vitamin A, 
vitamin E, glucocorticoids, and pentoxifylline on 
renal scarring in animal models.15-19 However, a 
few studies showed failure of vitamin A to prevent 
kidney damage.20 In our study, of 37 patients with 
primary abnormal renal DMSA scans in the study 
group, none of the children were demonstrated to 
have renal scar on their second scans 6 months 
after the hospital discharge. Among the 39 patients 
in the control group, the results of renal DMSA 
scans were significantly different as shown by 
the second renal scans, in which 6 patients were 
revealed to have renal scar.

Ayazi and colleagues showed that of 25 patients 
with primary abnormal DMSA renal scan in the 
their case group, only 5 children had abnormal 
scans on the second DMSA 3 months after the 

initial scan, and in the control group, 17 patients 
had abnormal findings on the second renal scan. 
The difference between the two groups was 
significant (P = .001).6 The differences between 
results of second DMSA renal scan in our patient 
may be related to the time that scan was performed 
(6 months after initial scan). Another reason for 
different rates of scar formation in our study may 
be related to the higher dose of vitamin A that we 
administered to the patients. 

CONCLUSIONS 
Vitamin A deficiency is an important health 

problem. Vitamin A is required for the development 
and preservation of all epithelial tissues of the 
body. Administration of vitamin A is useful in 
decreasing the amount of the injury and scarring 
following the pyelonephritis. Based on our study, 
vitamin A can be used in conjunction with other 
treatments in the management of UTI. However, 
this exciting new approach has to be explored 
further in order to find the true effect of vitamin 
A in management of UTI. 
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