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BRI G RRCANO) N[ENHN To investigate the effect of vitamin A and

Corticosteroid in reducing kidney scars in children with acute Pyelonephritis
(PN).

This clinical trial study was conducted on 45 children with
acute pyelonephritis. Patients were randomly divided into three groups of vitamin
A (n= 15), Corticosteroid (n= 15) and placebo (n= 15). In addition to standard
treatment for all patients, the first group received vitamin A once a day and each
time 25,000 units for children under one year and 50,000 units for children one year
and older during 3 days of hospitalization intravenously. The second group received
Corticosteroid (dexamethasone) daily 0.15 mg/kg/day in two divided doses (25)
during three days of hospitalization intravenously. The placebo group received
normal saline as an injection. All patients were followed up for 6 months.

The recovery rate of abnormal lesions in the vitamin A, Corticosteroid
and placebo groups was 46.7%, 6.7% and 26.7% respectively, and this difference
was statistically significant (P-Value=0.016). Also, the results of 99mTc-
dimercaptosuccinic acid (DMSA) before and after intervention was statistically
significant only for the group receiving vitamin A, so that 46.7% of the total 66.7%
patients with abnormal lesions in the first 9mTc-DMSA scan had improved after
the intervention in the the second 99mTc-DMSA scan (P-Value =0.001).

Vitamin A may be effective in reducing kidney scars in children
with APN.

Kidney Scar, Pyelonephritis, Corticosteroid, Vitamin A, Clinical
Trial Study
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1. Introduction

rinary tract infection (UTI) is one of the most visits to the emergency department (4). Acute

common infectious diseases in children, the

prevalence of which is estimated at 1-3.5%

and its most severe form is acute
pyelonephritis, which is caused by invading pathogens.
Escherichia coli is the most common cause with a
prevalence of 80-90% (1, 2). Pyelonephritis (PN) induced
by renal parenchymal infection is considered as a
potentially life-threatening condition which leads to the
renal scarring (3). Pyelonephritis is responsible for 0.7%
of children's visits to the doctor's office and 5 to 14% of
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pyelonephritis (APN) is responsible for kidney failure in
8-20% of children and young adults (5). The symptoms of
APN in the early stages are non-specific, however, delay
in diagnosis and timely treatment can lead to the
formation of irreversible kidney scars. Evidence suggests
that 5-15% of first febrile UTIs in children can lead to
kidney scarring (6, 7). The incidence of renal scarring
following APN ranges from 5 to 57% and is associated
with an increased risk of progressive renal damage. It can
even lead to long-term cardiovascular complications and
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chronic kidney failure in children (8). Therefore, to
prevent complications such as irreversible scarring, high
blood pressure, chronic kidney disease and sepsis, APN
requires proper diagnosis and treatment, especially in
children (9).

Antibiotics therapy is considered as the first therapeutic
choice for acute pyelonephritis treatment to prevent the
progression of disease (10). However, antibiotic
administration alone may not be effective in preventing
kidney scarring in children with APN (11). Considering
inflammation and oxidative stress as potential underlying
mechanisms of renal damage in APN, anti-inflammatory
or antioxidant therapy given at the same time as
antibiotics may reduce the risk of scarring after
pyelonephritis (12). Blocking the inflammatory cascade
involved in kidney scarring has been proposed as one of
the treatment strategies. In addition, animal studies have
shown that the use of Corticosteroid (dexamethasone),
anti-inflammatory drugs (ibuprofen), dapsone, or
melatonin/oxytocin can significantly reduce kidney
scarring and its long-term consequences (13-15).

Currently, there are many antibiotic treatments for
pyelonephritis, which in most cases require the patient to
be hospitalized (sometimes for several days) and endure
side effects of the drugs. Therefore, the aforementioned
cases along with the high costs and the lack of sufficient
facilities in hospitals have prompted researchers to look
for new treatment methods to reduce the duration of
hospitalization and reduce the complications caused by
pyelonephritis (16, 17). Studies have suggested that
among the vitamins, vitamin A, as a micronutrient
supplement, may have an effect on the incidence of
pyelonephritis. Also, immunodeficiency that can increase
the risk of urinary tract infections following vitamin A
deficiency has been reported (8, 18). Vitamin A as an anti-
inflammatory substance includes retinol, retinal, retinoic
acid and several provitamin a carotenoid (mostly beta-
carotene). Considering the role of beta-carotene as an
effective agent in deactivating free oxygen radicals and
retinol as a hormonal growth factor for epithelial cells,
vitamin A is expected to work effectively in restoring
damaged mucosal surfaces (19, 20). On the other hand, it
has been found that the severity of renal scarring is higher
in people who have lower levels of vitamin A (21).
However, due to the limitations of the studies conducted
regarding the effect of vitamin A and other anti-
inflammatory drugs along with standard treatment on
kidney scarring in children with APN, this clinical trial
study was designed to investigate the effect of vitamin A
and Corticosteroid in reducing kidney scars in children
with APN.

2. Materials and Methods
2.1 Study Design and Subjects

This clinical trial study was conducted on 45 children
with acute pyelonephritis referred to pediatric nephrology
clinic of Imam Reza Kermanshah hospital in 2022.
Patients were randomly divided into three groups of
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vitamin A (n= 15), Corticosteroid (n= 15) and placebo (n=
15). The sampling method was convenience. The
inclusion criteria were 1- age 3 months to 6 years 2-
diagnosis of acute pyelonephritis 3- The positiveness of
all urine cultures 4- hospitalization 5- consent to
participate in the study. The exclusion criteria included 1-
neurogenic bladder 2- obstructive uropathy 3- intolerance
to vitamin A 4- occurrence of symptoms of vitamin A
poisoning  (including breath odor, hypotension,
hypertension and apnea).

2.2 How to do the intervention

Diagnosis of acute pyelonephritis was made by a
specialist physician. Then all patients were subjected to
standard treatment so that during hospitalization, they
were treated with ceftriaxone 75 mg/kg/day twice a day
intravenously. Then, the treatment with oral Cefixime 8
mg/kg/day was continued until the end of 10 to 14 days
after hospitalization at home. Then, eligible patients
divided into three groups using permuted balanced block
randomization (vitamin A, n=15; Cortone, n=15 and
placebo, n=15). The first group, in addition to the standard
treatment, received vitamin A once a day and each time
25,000 units for children under one year and 50,000 units
for children one year and older during 3 days of
hospitalization intravenously. The second group, in
addition to the standard treatment, were treated with
Corticosteroid (dexamethasone) daily 0.15 mg/kg/day in
two divided doses during three days of hospitalization
intravenously. For the third group, along with the standard
treatment, normal saline was injected and were considered
as the placebo group. Also, during the treatment, the
children's parents were advised not to use ibuprofen at the
same time due to its anti-inflammatory effects, as well as
not to take the oral dose of vitamin A arbitrarily.

The data collection tool was a checklist including
demographic variables, UTI symptoms, ultrasound
findings, laboratory parameters, and first 99mTc-
dimercaptosuccinic acid (DMSA) scan findings, which
was collected for all patients before the intervention. In
measuring the severity of hydronephrosis, hydronephrosis
with grade 1 and 2 was considered as mild, grade 3 as
moderate and grade 4 as severe hydronephrosis. After 6
months of follow-up, the second 9mTc-DMSA scan was
repeated for the patients and the primary and secondary
99mTc-DMSA scans results were compared before and
after the intervention.It should be noted that the results of
two scans were evaluated for all patients by a nuclear
medicine specialist.

2.3 Statistical Analysis

In descriptive analysis, mean (S.D) and number (%)
were used for quantitative variables. In analytical analysis,
the one-way ANOVA test and Chi square test to compare
the quantitative ans qualitative variables in three group;
respectively. The data were analyzed using SPSS26
software and P-Value <0.05 was considered as a
significant level.
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3. Results

This clinical trial study was conducted on 45 children
with acute pyelonephritis referred to pediatric
nephrology clinic of Imam Reza Kermanshah hospital.
Patients were randomly divided into three groups of
vitamin A (n= 15), Corticosteroid (n= 15) and placebo
(n=15). (Table 1 & 2) shows baseline variables, clinical
symptoms and laboratory parameters before the
intervention. The mean (£S.D) age were 30.80 (£24.41),
29.20 (£25.95) and 28.20 (19.02) days; respectively. The
number (%) of girls were 11 (73.3), 11 (73.3) and 13
(86.7) in the three groups under study; respectively. In
vitamin A, Corticosteroid and placebo groups 20, 26.7
and 33.3% had vomiting, respectively. Also, 13.3, 6.7
and 40% had diarrhea, respectively. The mean (+S.D)
WBC were 14000 (+400), 14000 (£2800) and 12000
(3600); respectively. Generally, there were no significant
statistical difference between the three groups groups in
terms of baseline and clinical variables before
intervention (P-Value>0.05). This lack of significant
statistical difference between the two groups can be a
reason that randomization process has occurred
correctly. (Table 3) shows results of the first and second

not have a statistically significant difference, which
indicates the correctness of the random allocation
process (P-Value>0.05). In addition, the results of the
Chi square test showed the results of the second 99mTc-
DMSA scan after the intervention were not statistically
significant in the three groups (P-Value>0.05). However,
after the intervention, the recovery rate of abnormal
lesions in the vitamin A, Corticosteroid and placebo
groups was 46.7%, 6.7% and 26.7% respectively, and
this difference was statistically significant (P-
Value=0.016).

(Table 4) shows the results of the first and second
99mTc-DMSA scans before and after intervention
according to the three groups under study. As can be
seen, the results of the comparison of the first and second
99mTc-DMSA scans were statistically significant for the
group receiving vitamin A, so that 46.7% of the total
66.7% patients with abnormal lesions in the the first
99mTc-DMSA scan, recovery was observed in the the
second 99mTc-DMSA scan (P-Value=0.001). However,
the results of the comparison of the first and second
99mTc-DMSA scans was not significant for the
Corticosteroid group, so that 33.3 % of the total 40%

patients with abnormal lesions in the first 99mTc-DMSA
scan, no change in recovery was observed in the second
99mTc-DMSA scan (P-Value =0.229).

99mTc-DMSA scans before and after intervention in the
three groups under study. As can be seen, the results of
the the first 99mTc-DMSA scan in the three groups did

Table 1. Comparison of baseline variables, clinical symptoms and laboratory parameters in three groups before the intervention

Placebo

Vitamin A Cortone
Qualitative Variables P-Value*

Number (%)

Number (%) Number (%)

Boy 4 (26.7) 4 (26.7) 2 (13.3)
Sex 0.598
Girl 11(73.3) 11(73.3) 13 (86.7)
City 11 (73.3) 11 (73.3) 11 (73.3)
Residence 1.000
Village 4(26.7) 4(26.7) 4 (26.7)
Yes 14 (93.3) 15 (100) 15 (100)
Fever 0.360
No 1(6.7) 0(0) 0(0)
Yes 3 (20) 4 (26.7) 5(33.3)
Vomit 0.711
No 12 (80) 11(73.3) 10 (66.7)
Yes 2 (13.3) 1(6.7) 6 (40)
Diarrhea 0.054
No 13 (86.7) 14 (93.3) 9 (60)
Yes 10 (66.7) 12 (80) 13 (86.7)
Dysuria 0.407
No 5(33.3) 3 (20) 2(13.3)
Yes 6 (40) 4 (26.7) 4(26.7)
Poor nutrition 0.661
No 9 (60) 11(73.3) 11(73.3)
Yes 8 (53.3) 5(33.3) 5(33.3)
Abdominal pain 0.435
No 7 (46.7) 10 (66.7) 10 (66.7)
+1 4 (30.8) 8 (57.1) 5(38.5)
CRP +2 7 (53.8) 1(7.1) 5(38.5) 0.133
+3 2 (15.4) 5(35.7) 3(23.1)
Nitrite Positive 5(33.3) 2(13.3) 4 (28.6) 0.416
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Negative 10 (66.7) 13 (86.7) 10 (71.4)
=<10 7 (50) 8(57.1) 7 (46.7)
Pyuria 0.848
>10 7 (50) 6(42.9) 8(53.3)
None 10 (66.7) 11 (73.3) 10 (66.7)
Low 4 (26.7) 3(20) 5(33.3)
Severity of hydronephrosis 0.815
Moderate 1(6.7) 1(6.7) 0(0)
Severe 0(0) 0(0) 0(0)
*: Chi square test
Table 2. Comparison of baseline variables and laboratory parameters in three groups before the intervention
Variable Groups Number Mean S.D P-Value*
Vitamin A 15 30.80 24.41
Age (month) Cortone 15 29.20 25.95 0.946
Placebo 15 28.20 19.02
Vitamin A 15 87.80 19.57
Height (cm) Cortone 15 87.80 18.72 0.909
Placebo 15 85.27 16.36
Vitamin A 15 13.93 8.63
Weight (kg) Cortone 15 13.35 5.57 0.629
Placebo 15 11.75 4.18
Vitamin A 15 3.87 1.92
The number of days with Cortone 15 426 3.03 0.720
symptom
Placebo 15 4.60 2.16
Vitamin A 15 14000 4000
WBC Cortone 15 14000 2800
0.216
Placebo 15 12000 3600
Vitamin A 15 52.50 20.80
PMN Cortone 15 56.50 17.20
0.610
Placebo 15 49.70 17.90
Vitamin A 15 10.69 1.21
HB(g/dl) Cortone 15 10.75 1.14 0.894
Placebo 15 10.89 1.18
Vitamin A 15 0.59 0.202
Cr Cortone 15 0.55 0.118 0.774
Placebo 15 0.57 0.122
Vitamin A 15 20.73 5.58
BUN Cortone 15 20.13 4.82 0.102
Placebo 15 25.21 9.45
Vitamin A 15 44.73 26.08
Cortone 15 45.53 29.13 0.991
ESR
Placebo 15 44.26 23.19

*: One Way ANOVA
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Table 3. Results of the first and second 99mTc-DMSA scans before and after intervention in the three groups under study

Variable
Normal
Abnormal
The first 99mTe- Both sides normal
DMSA scan Reduced absorption on both sides

(before intervention) Normal-scar

Normal - reduced absorption

Decreased absorption - scars

Normal
The second 99mTec- Abnormal
DMSA scan .
Both sides normal
(6 months after
intervention) Normal-scar

Normal - reduced absorption
Unchanged
Final status Recovery

Worsening of the disease

P-Value *
Vitamin A Cortone Placebo
5(33.3) 9 (60.0) 9 (60.0) 0241
10 (66.7) 6 (40.0) 6 (40.0)
5(33.3) 9 (60.0) 9 (60.0)
1(6.7) 1(6.7) 1(6.7)
6 (40.0) 2(13.3) 4(26.7) 0.516
2(13.3) 3 (20.0) 0(0)
1(6.7) 0(0) 1(6.7)
12 (80.0) 9 (60.0) 13 (86.7)
3 (20.0) 6 (40.0) 2(13.3) 0-209
12 (80.0) 9 (60.0) 13 (86.7)
3 (20.0) 3(20.0) 2(13.3) 0.135
0(0) 3 (20.0) 0(0)
8 (53.3) 13 (86.7) 11(73.3)
7 (46.7) 1(6.7) 4(26.7) i
0(0) 1(6.7) 0(0)

*: Chi square test

Table 4. Results of the first and second 9mTc-DMSA scans before and after intervention according to the three groups under study

Reduced absorption on both sides

Normal-scar

Vitamin A
Normal - reduced absorption

= Decreased absorption - scars
f:': Both sides normal
% Reduced absorption on both sides
E Cortone Normal-scar
% Normal - reduced absorption
(E) Decreased absorption - scars
§ Both sides normal
= Reduced absorption on both sides

Placebo Normal-scar

Normal - reduced absorption

Decreased absorption - scars

The second 99mTc-DMSA scan

Bothsides . o  Normal-reduced P-Value
normal absorption
1 (100) 0(0) 0(0)
3(50) 3(50) 0(0)
2000 00 00 0.001
1 (100) 0(0) 0(0)
8 (88.9) 1(11.1) 0(0)
1 (100) 0(0) 0(0) 0.229
0(0) 2 (100) 0 (0)
0(0) 0(0) 3 (100)
0(0) 0(0) oo
9 (100) 0(0) 0(0)
1 (100) 0(0) 0(0)
2(50) 2(50) 0(0) 0.096
0(0) 0(0) 0(0)
1 (100) 0(0) 0(0)

*: Chi square test
4. Discussion

The aim of this study was to determine the effect of
vitamin A and Corticosteroid in reducing kidney scars
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in children with APN. The results of our study showed
that the recovery rate of the lesions after the
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intervention in the group receiving vitamin A (46.7%)
was significantly higher than the group treated with
Corticosteroid (6.7%) and placebo (26.7%). Also, the
results of DMSA scan before and after intervention was
statistically significant only for the group receiving
vitamin A, so that 46.7% of the total 66.7% patients
with abnormal lesions in the primary DMSA scan had
improved after the intervention in the secondary
DMSA scan. In line with the results of our study, in an
interventional study conducted by Sobouti et al. with
the aim of investigating the effects of vitamins A or E
supplementation along with standard treatment on
kidney scars in children with APN, patients were
randomly divided into three vitamin A (n=17), E
(n=18) and control (n=25) groups and were treated with
these supplements for 10 days. Finally, after 6 months,
the results of the second 99mTc-DMSA scan showed
that the kidney scar in the patients receiving vitamins
A and E was significantly less than the control group
(22). In a meta-analysis study conducted by Zhang et
al. aimed at the effect of vitamin A on renal damage in
children with APN, after screening, 4 studies with 248
children aged 1-144 months were included in the
analysis and the results showed that the consumption
of vitamin A can reduce the risk of renal damage by
47% (relative risk: 0.53, 95 % confidence interval:
0.43-0.67) (12).

In another study conducted by Kahbazi et al to
determine the efficacy of vitamin A supplementation
along with standard treatment in improving the
symptoms of UTIs and preventing renal scarring in
girls with APN. The results showed that vitamin A
supplement along with specific antibiotics can reduce
kidney scar, fever, and frequency of urination and
duration of unfavorable feeding in girls with APN (8).
Ayazi et al.'s study, which examined the effect of
vitamin A injection in children with pyelonephritis,
showed that three months after the intervention, the rate
of abnormal findings in the scans of all vitamin A and
control groups was 20% and 68%, respectively, which
indicates the effect of Vitamin A is significant in
reducing kidney scarring (6). In the same way, studies
by Dalirani et al has also reported the positive effect of
vitamin A administration along with specific
antibiotics in reducing renal scarring in children with
pyelonephritis (23) . Evidence suggests that vitamin A
is required for all epithelial cells in body tissues, and
vitamin A deficiency can lead to keratinizing
metaplasia in respiratory, urinary, and other organs
(24). Accordingly, WHO has emphasized the
prescription of vitamin A capsules for children every 6
months (25). On the other hand, due to the fact that
oxygen free radicals can play an important role in the
inflammatory damage to tubulointerstitium, on the
other hand, due to the fact that oxygen free radicals can
play an important role in the inflammatory damage to
tubulointerstitium. It is expected that the
administration of antioxidants at the same time as
antibiotics will lead to the neutralization of the effect
of free oxygen radicals, limiting the oxidative damage
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to the kidney tissue and ultimately reducing the risk of
scarring after pyelonephritis (12).

In our study, Corticosteroid administration had no
effect on reducing kidney scar in children with APN
compared to placebo which this finding was not
consistent with similar studies in this field. For
example , Jaddskeldinen et al.'s meta-analysis study
aimed to determine the effect of corticosteroids on
renal scarring in children with APN, showed that
supplemental corticosteroids can reduce renal scarring
by 35% in these patients (relative risk: 0.65, 95 %
confidence interval: 0.44- 0.96) (11). In another study
in Taiwan on 84 children under 16 years of age with
APN, the scan results six months after the intervention
showed that administration of methylprednisolone can
reduce renal scarring by 67%, while it was reported by
40% in the control group (26). Sakulchit colleagues
also concluded that corticosteroids can be prescribed as
an adjunctive treatment in addition to the standard
treatment in reducing the scarring of children with
acute pyelonephritis (27). Meena et al.'s meta-analysis
study also showed that renal scarring was significantly
lower in patients receiving corticosteroids than in the
control group (28). A clinical trial study by Shaikh et
al. on 546 children with APN in the United States
showed that administration of corticosteroids along
with specific antibiotics for acute pyelonephritis can
reduce the risk of kidney scarring compared to
antibiotic treatment alone (29). Perhaps an important
reason for this discrepancy is the different type of
corticosteroid prescribed, because in most of the
mentioned studies, methylprednisolone was given to
the patients, while in our study, dexamethasone was
prescribed.

5. Conclusion

Vitamin A may be effective in reducing kidney scars
in children with APN. However, multicenter clinical
trial studies with higher sample size are recommended
to confirm this finding.

6. Declarations

6.1 Acknowledgments

Thanks to Vice Chancellor of Kermanshah
University of Medical Sciences.

6.2 Ethical Considerations

The study was approved by Ethics Committee of
Kermanshah University of Medical Sciences (ID-
number: IR.KUMS.MED.REC.1401.277) and was
registered in IRCT (ID: IRCT20180519039715N5).

6.3 Authors' Contributions

Conceptualization, data collection, statistical
analysis, review and editing: AS, MRT and MMK;

Journal of Advances in Medical and Biomedical Research



170 Effect of Vitamin A and Corticosteroid on Kidney Scars

Study design, and data analysis: AS and MMK;
Writing the original draft: AS, MRT and MMK; Final
approval: All authors.

6.4 Conflict of Interest

The authors declare that there are no conflicts of

interest.

1.

Tullus K, Shaikh N. Urinary tract infections in
children. Lancet. 2020;395(10237):1659-68.
[DOI:10.1016/S0140-6736(20)30676-0] [PMID]

Khanali F, Mehramiz M, Dalirani R, Parsarad E,
Arad B. Doppler ultrasonography in children with
acute pyelonephritis in diagnosis of renal scar
compared to DMSA scintigraphy. Tehran Univ
Med J TUMS Publications. 2021;78(10):651-7.

Williams E, Papineni P, Bhagani S, Harber M.
Infections and the kidney. In: Primer on
Nephrology. 2022. pp.543-64. Heidelberg,
Germany: Springer. [PMCID]
[DOI:10.1007/978-3-030-76419-7_30]

Parente G, Gargano T, Pavia S, Cordola C,
Vastano M, Baccelli F, et al. Pyelonephritis in
pediatric uropathic patients: differences from
community-acquired ones and therapeutic
protocol considerations-a 10-year single-center
retrospective study. Children (Basel). 2021;8(6):
436. [DOI:10.3390/children8060436] [PMID]
[PMCID]

Pleniceanu O, Twig G, Tzur D, Sherman G, Afek
A, Erlich T, et al. Acute pyelonephritis in children
and the risk of end-stage kidney disease. J
Nephrol. 2021;34:1757-65.
[DOI:10.1007/s40620-020-00841-x] [PMID]

Ayazi P, Moshiri SA, Mahyar A, Moradi M. The
effect of vitamin A on renal damage following
acute pyelonephritis in children. Eur J Pediatr.
2011;170:347-50. [PMID]
[DOI:10.1007/s00431-010-1297-1]

Shaikh N, Ewing AL, Bhatnagar S, Hoberman A.
Risk of renal scarring in children with a first
urinary tract infection: a systematic review.
Pediatrics. 2010;126(6):1084-91.
[DOI:10.1542/peds.2010-0685] [PMID]

Kahbazi M, Sharafkhah M, Yousefichaijan P,
Taherahmadi H, Rafiei M, Kaviani P, et al.
Vitamin A supplementation is effective for
improving the clinical symptoms of urinary tract
infections and reducing renal scarring in girls
with acute pyelonephritis: a randomized,
double-blind, placebo-controlled clinical trial.

Volume 33, March & April 2025

6.5 Fund or Financial Support

The research budget was

supported by the

Kermanshah University of Medical Sciences.

6.6 Using Artificial Intelligence Tools (AI

Tools)

The authors were not utilized Al Tools.

References

10.

11.

12.

13.

14.

15.

Complement Ther Med. 2019;42:429-37.
[DOI:10.1016/j.ctim.2018.12.007] [PMID]

Lee HB, Lee S, Choi YH, Cheon JE, Lee SB, Cho
YJ, et al. Contrast-enhanced ultrasound for the
diagnosis of acute pyelonephritis in pediatric
patients with urinary tract infection: a feasibility
study. PLoS One. 2023;18(4):¢0284016. [PMID]
[DOI:10.1371/journal.pone.0284016] [PMCID]

Laperrousaz S, Drepper VIJ. Overview of
peritoneal  dialysis. Rev  Med  Suisse.
2016;12(507):408-12. [PMID]
[DOI:10.53738/REVMED.2016.12.507.0408]

Jadskeldinen J, Renko M, Kuitunen 1L
Corticosteroids to prevent renal scarring in
children with pyelonephritis: a systematic review
and meta-analysis. J Nephrol. 2023;36:1-10.
[DOI:10.1007/s40620-022-01552-1] [PMID]
[PMCID]

Zhang GQ, Chen JL, Zhao Y. The effect of
vitamin A on renal damage following acute
pyelonephritis in children: a meta-analysis of
randomized controlled trials. Pediatr Nephrol.
2016;31:373-9. [DOI:10.1007/s00467-015-3098-
2] [PMID]

Sener G, Tugtepe H, Velioglu-Ogiing A, Cetinel
S, Gedik N, Yegen BC. Melatonin prevents
neutrophil-mediated  oxidative  injury in
Escherichia coli-induced pyelonephritis in rats. J
Pineal Res. 2006;41(3):220-7. [PMID]
[DOI:10.1111/1.1600-079X.2006.00357.x]

Biyikli NK, Tugtepe H, Sener G, Velioglu-Ogiing
A, Cetinel §, Midillioglu $, et al. Oxytocin
alleviates oxidative renal injury in pyelonephritic
rats via a neutrophil-dependent mechanism.
Peptides. 2006;27(9):2249-57.
[DOI:10.1016/j.peptides.2006.03.029] [PMID]

Rius-Gordillo N, Ferré N, Gonzalez JD, Ibars Z,
Parada-Ricart E, Fraga MG, et al. Dexamethasone
to prevent kidney scarring in acute
pyelonephritis: a randomized clinical trial.
Pediatr Nephrol. 2022;37(9):2109-18. [PMCID]
[DOI:10.1007/s00467-021-05398-w] [PMID]

Journal of Advances in Medical and Biomedical Research


https://doi.org/10.1016/S0140-6736(20)30676-0
https://www.ncbi.nlm.nih.gov/pubmed/32446408
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9148657
https://doi.org/10.1007/978-3-030-76419-7_30
https://doi.org/10.3390/children8060436
https://www.ncbi.nlm.nih.gov/pubmed/34071019
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8224700
https://doi.org/10.1007/s40620-020-00841-x
https://www.ncbi.nlm.nih.gov/pubmed/32875542
https://www.ncbi.nlm.nih.gov/pubmed/20853007
https://doi.org/10.1007/s00431-010-1297-1
https://doi.org/10.1542/peds.2010-0685
https://www.ncbi.nlm.nih.gov/pubmed/21059720
https://doi.org/10.1016/j.ctim.2018.12.007
https://www.ncbi.nlm.nih.gov/pubmed/30670279
https://www.ncbi.nlm.nih.gov/pubmed/37018354
https://doi.org/10.1371/journal.pone.0284016
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10075446
https://www.ncbi.nlm.nih.gov/pubmed/27039607
https://doi.org/10.53738/REVMED.2016.12.507.0408
https://doi.org/10.1007/s40620-022-01552-1
https://www.ncbi.nlm.nih.gov/pubmed/36692666
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10393849
https://doi.org/10.1007/s00467-015-3098-2
https://doi.org/10.1007/s00467-015-3098-2
https://www.ncbi.nlm.nih.gov/pubmed/25980468
https://www.ncbi.nlm.nih.gov/pubmed/16948782
https://doi.org/10.1111/j.1600-079X.2006.00357.x
https://doi.org/10.1016/j.peptides.2006.03.029
https://www.ncbi.nlm.nih.gov/pubmed/16707192
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9307518
https://doi.org/10.1007/s00467-021-05398-w
https://www.ncbi.nlm.nih.gov/pubmed/35041042

Abolhassan Seyedzadeh er al. 171

16.

17.

18.

19.

20.

21.

22.

Oztiirk R, Murt A. Epidemiology of urological
infections: a global burden. World J Urol. 2020;
38:2669-79. [DOI:10.1007/s00345-019-03071-4]
[PMID]

Wagenlehner FM, Bjerklund Johansen TE, Cai T,
Koves B, Kranz J, Pilatz A, et al. Epidemiology,
definition and treatment of complicated urinary
tract infections. Nat Rev Urol. 2020;17(10):586-
600. [DOI:10.1038/s41585-020-0362-4] [PMID]

Yousefichaijan P, Rezagholizamenjany M,
Kahbazi M, Rafiei M, Taherahmadi H, Kaviani P,
et al. The effect of vitamin A on clinical
manifestations of recurrent pyelonephritis in
children. Nephro-Urol Mon. 2020;12(3):
€103037. [DOI:10.5812/numonthly.103278]

Dalirani R, Yousefi ZM, Sharifian M, Mohkam
M, Karimi A, Fahimzad A, et al. Role of vitamin
A in preventing renal scarring after acute
pyelonephritis. Nephro-Urol Mon. 2011;3(1):31-
7.

Ebadi M, Mohammadi M, Pezeshki A, Jafari SM.
Beta-carotene. In: Handbook of Food Bioactive
Ingredients: Properties and Applications. 2023.
pp. 603-28. Heidelberg, Germany: Springer.
[DOI:10.1007/978-3-031-28109-9 51]

Sirmeli Doéven S, Erdogan S. Vitamin D
deficiency as a risk factor for renal scarring in
recurrent urinary tract infections. Pediatr Int.
2021;63(3):295-9. [DOI:10.1111/ped.14397]
[PMID]

Sobouti B, Hooman N, Movahed M. The effect of
vitamin E or vitamin A on the prevention of renal
scarring in children with acute pyelonephritis.
Pediatr Nephrol. 2013;28:277-83.
[DOI:10.1007/s00467-012-2308-4] [PMID]

How to Cite This Article:

23.

24.

25.

26.

27.

28.

29.

Dalirani R, Zoshk MY, Sharifian M, Mohkam M,
Karimi A, Fahimzad A, et al. Role of Vitamin A
in Preventing Renal Scarring After Acute
Pyelonephritis. Iran J Kidney Dis. 2011;5(5):320.

Surman SL, Penkert RR, Sealy RE, Jones BG,
Marion TN, Vogel P, et al. Consequences of
vitamin A deficiency: = immunoglobulin
dysregulation, squamous cell metaplasia,
infectious disease, and death. Inter j molecule sci.
2020;21(15):5570. [DOI1:10.3390/ijms21155570]

Bhaskaram P. Micronutrient malnutrition,
infection, and immunity: an overview. Nutr Rev.
2002;60(suppl 5):S40-5.
[DOI:10.1301/00296640260130722] [PMID]

Huang YY, Chen MJ, Chiu NT, Chou HH, Lin

KY, Chiou YY. Adjunctive oral
methylprednisolone in  pediatric acute
pyelonephritis  alleviates  renal  scarring.

Pediatrics. 2011;128(3):e496-504.
[DOI:10.1542/peds.2010-0297] [PMID]

Sakulchit T, Goldman RD. Corticosteroids for
renal scar prevention in children with acute
pyelonephritis. Can Fam Physician. 2017;63(4):
286-7.

Meena J, Kumar J. Adjuvant corticosteroids for
prevention of kidney scarring in children with
acute pyelonephritis: a systematic review and
meta-analysis. Arch Dis Child. 2021;106(11):
1081-6. [DOI:10.1136/archdischild-2020-
320591] [PMID]

Shaikh N, Shope TR, Hoberman A, Muniz GB,
Bhatnagar S, Nowalk A, et al. Corticosteroids to
prevent kidney scarring in children with a febrile
urinary tract infection: a randomized trial. Pediatr
Nephrol. 2020;35:2113-20. [PMCID]
[DOI:10.1007/s00467-020-04622-3] [PMID]

Seyedzadeh A, Tohidi M R, Mohammadi Kamalvand M. The Effect of Vitamin A and Corticosteroid in
Reducing Kidney Scars in Children with Acute Pyelonephritis: A Clinical Trial Study. J Adv Med Biomed

Res. 2025;33(157):164-71.

Download citation:

Send citation to:
@ Mendeley © Zotero @ RefWorks

N

Volume 33, March & April 2025

Journal of Advances in Medical and Biomedical Research


https://doi.org/10.1007/s00345-019-03071-4
https://www.ncbi.nlm.nih.gov/pubmed/31925549
https://doi.org/10.1038/s41585-020-0362-4
https://www.ncbi.nlm.nih.gov/pubmed/32843751
https://doi.org/10.5812/numonthly.103278
https://doi.org/10.1007/978-3-031-28109-9_51
https://doi.org/10.1111/ped.14397
https://www.ncbi.nlm.nih.gov/pubmed/33118657
https://doi.org/10.1007/s00467-012-2308-4
https://www.ncbi.nlm.nih.gov/pubmed/23052650
https://doi.org/10.3390/ijms21155570
https://doi.org/10.1301/00296640260130722
https://www.ncbi.nlm.nih.gov/pubmed/12035857
https://doi.org/10.1542/peds.2010-0297
https://www.ncbi.nlm.nih.gov/pubmed/21844061
https://doi.org/10.1136/archdischild-2020-320591
https://doi.org/10.1136/archdischild-2020-320591
https://www.ncbi.nlm.nih.gov/pubmed/33632785
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7529851
https://doi.org/10.1007/s00467-020-04622-3
https://www.ncbi.nlm.nih.gov/pubmed/32556960
https://journal.zums.ac.ir/web2export.php?a_code=A-10-7024-1&sid=1&slc_lang=en&type=BibTeX
https://journal.zums.ac.ir/web2export.php?a_code=A-10-7024-1&sid=1&slc_lang=en&type=ris
https://journal.zums.ac.ir/web2export.php?a_code=A-10-7024-1&sid=1&slc_lang=en&type=EndNote
https://journal.zums.ac.ir/web2export.php?a_code=A-10-7024-1&sid=1&slc_lang=en&type=Medlars
https://journal.zums.ac.ir/web2export.php?a_code=A-10-7024-1&sid=1&slc_lang=en&type=ProCite
https://journal.zums.ac.ir/web2export.php?a_code=A-10-7024-1&sid=1&slc_lang=en&type=Reference_Manager
https://journal.zums.ac.ir/web2export.php?a_code=A-10-7024-1&sid=1&slc_lang=en&type=RefWorks
http://www.mendeley.com/import/?url=http://zums.ac.ir/journal/article-1-6123-en.html
http://www.mendeley.com/import/?url=http://zums.ac.ir/journal/article-1-6123-en.html
http://www.mendeley.com/import/?url=http://zums.ac.ir/journal/article-1-6123-en.html
http://www.mendeley.com/import/?url=http://zums.ac.ir/journal/article-1-6123-en.html
https://journal.zums.ac.ir/web2export.php?a_code=A-10-7024-1&sid=1&slc_lang=en&type=ris
https://journal.zums.ac.ir/web2export.php?a_code=A-10-7024-1&sid=1&slc_lang=en&type=ris
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html

	The Effect of Vitamin A and Corticosteroid in Reducing Kidney Scars in Children with Acute Pyelonephritis: A Clinical Trial Study
	Abolhassan Seyedzadeh1, Mohammad Reza Tohidi2, Mehrnoosh Mohammadi Kamalvand2*
	1. Department of Pediatrics, School of Medicine, Dr. Kermanshahi Hospital, Kermanshah University of Medical Sciences, Kermanshah, Iran
	2. Department of Pediatrics, School of Medicine, Imam Reza Hospital, Kermanshah University of Medical Sciences, Kermanshah, Iran
	1. Introduction
	2. Materials and Methods
	2.1 Study Design and Subjects
	This clinical trial study was conducted on 45 children with acute pyelonephritis referred to pediatric nephrology clinic of Imam Reza Kermanshah hospital in 2022. Patients were randomly divided into three groups of vitamin A (n= 15), Corticosteroid (n...
	2.2 How to do the intervention
	Diagnosis of acute pyelonephritis was made by a specialist physician. Then all patients were subjected to standard treatment so that during hospitalization, they were treated with ceftriaxone 75 mg/kg/day twice a day intravenously. Then, the treatment...
	The data collection tool was a checklist including demographic variables, UTI symptoms, ultrasound findings, laboratory parameters, and first 99mTc-dimercaptosuccinic acid (DMSA) scan findings, which was collected for all patients before the intervent...
	2.3 Statistical Analysis
	3. Results
	4. Discussion
	5. Conclusion
	6. Declarations
	6.1 Acknowledgments
	6.2 Ethical Considerations
	6.3 Authors' Contributions
	6.4 Conflict of Interest
	6.5 Fund or Financial Support
	6.6 Using Artificial Intelligence Tools (AI Tools)




	References

