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ARTICLE INFO Abstract

Background. As mentioned, in this study we compared the type of microorganisms
Avrticle History: causing pyelonephritis and their resistance in two groups of children with and without
Received: 29 Aug 2023 constipation. This issue is very important in the clinic in initial empirical treatment
Accepted: 25 Nov 2023 (before culture results are reported) and antibiotic selection. The number of
ePublished: 10 Dec 2024 microorganisms that cause pyelonephritis is large. We cannot limit the identification

and comparison of microorganisms that cause pyelonephritis (for example, to two or
three types) and also their resistance.

Keywords: Methods. This cross-sectional study investigated the children with pyelonephritis and
e Children admitted to Amirkola children hospital in Babol, Iran between 2014-2021. The census
e Pyelonephritis method was adopted to include the children in the study based on the inclusion
e Functional criteria. All children aged between two months and 18 years and without consumption
constipation of any oral or injection of antibiotic 48 hours before admission were enrolled. The

e Drug resistance microorganism sensitivity and drug resistance were evaluated using the disk diffusion
antibiogram and the guidelines by Clinical and Laboratory Standard Institute (CLSI).

Constipation was diagnosed based on the criteria of ROME III, IV and confirm a

gastroenterologist.

Results. Out of 270 children with pyelonephritis, nearly 56 (%20.7) children had
functional constipation. Nitrofurantoin (%95.2) and Ampicillin (%67.2) were the
most sensitive and resistant drugs. Escherichia coli was the most common
microorganism in both groups (P<0.05), and no difference was detected between two
groups in terms of the drug sensitivity or resistance (P<0.05).

Conclusion. In sum, roughly one fifth of the children with pyelonephritis had
functional constipation. The microorganisms causing pyelonephritis in children with
and without functional constipation were not different in terms of the type and
antibiotic resistance.

Practical Implications. An initial empiric treatment may have been used for children
with pyelonephritis in both study groups (i.e., children with and without functional
constipation) based on a common protocol.

How to cite this article: Mohammadi M, Esmaeili Dooki M, Motadel M, Khafri S, Nikpour M, Sorkhi H. Comparison
of type and antibiotic resistance of microorganisms causing pyelonephritis in children with and without functional
constipation. Med J Tabriz Uni Med Sciences. 2025;46(6):680-688. doi: 10.34172/mj.025.33364. Persian.

*Corresponding author; Email: hadisorkhi@yahoo.com

© 2025 The Authors. This is an Open Access article published by Tabriz University of Medical Sciences under the terms of the Creative Commons
Attribution CC BY 4.0 License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.


https://doi.org/10.34172/mj.025.33364
https://mj.tbzmed.ac.ir/
mailto:hadisorkhi@yahoo.com
https://doi.org/10.34172/mj.025.33364
https://orcid.org/0000-0002-7907-3418
https://orcid.org/0000-0002-0815-4499
https://orcid.org/0000-0003-1984-7941
https://orcid.org/0000-0002-2398-7560
https://orcid.org/0000-0001-6821-0010
https://orcid.org/0000-0002-0890-1298

Mohammadi, et al.

Extended Abstract

Background

Urinary tract infection (UTI) is the most common
infection disease in children after respiratory and
gastrointestinal tracts (GI) infections. These children
are prone to complications of infection such as scare,
hypertension, and chronic kidney disease. Abnormal
structural anomalies and constipation are risk factors
for UTI. Due to the anatomical proximity of the
rectum, bladder, and urethra as well as the common
nerve, there is a possibility of their functional
abnormality. Constipation can cause UTI by exerting
pressure on the bladder. Constipation increases the
growth of pathogens in the urinary tract by changing
the microbial flow, and can cause a spectrum of
urinary problems such as urinary incontinence,
bladder hypoactivity, bladder retention,
vesicoureteral reflux, and UTI.

Early diagnosis of pyelonephritis and initiation of
appropriate antibiotic can prevent the complications
of UTI. Identification of bacterial drug sensitivity in
children with constipation predisposed to UTI is
important, which facilitates the treatment and
prevents the pyelonephritis complications.
Therefore, this study aimed to investigate the
children suffering from pyelonephritis with and
without functional constipation (FC) and compare
the microorganism and their drug sensitivity in order
for offering better choice of imperial antibiotic.

Methods

In this cross-sectional study, children with the
diagnosis of pyelonephritis and admitted to
Amirkola Children Hospital between 2014-2021
were examined. The census sampling method was
adopted to select the children based on the inclusion
criteria which were: all children aged between two
months and 18 years, diagnosis of pyelonephritis,
and no application of oral or injection of any
antibiotics 48 hours before the admission. Positive
history of abdominal or pelvic surgery,
immunosuppressive drugs, devise in urinary tract,
immunodeficiency, anatomical Gl anomaly (e.g.,
anal stenosis and hyrshbrong), hypothyroidism,
celiac disease, cystic fibrosis, and consumption drug

(e.g., anticholinergic and phenytoin) were ruled out
criteria. Children referred to the hospital with
suspected pyelonephritis and meeting the inclusion
criteria were enrolled in the study. The diagnosis of
pyelonephritis was established based on the positive
urine culture (i.e., any bacteria with sampling by
bladder aspiration or 1000 bacteria per milliliter by
urinary catheter sampling and at least 100,000
colonies per milliliter of mid-stream urine samples).
The diagnoses of FC, on the other hand, were
established based on the complete history, physical
examination by Gl specialist, as well as ROME I
and ROME IV criteria. All children were divided
with and without FC based on these criteria.

To evaluate the antibiotic sensitivity, all urine
samples were cultured in usual blood agar or
chocolate agar plates. Antibiotic sensitivity was
evaluated using the disk diffusion and the guidelines
by Clinical and Laboratory Standard Institute
(CLSI). The chi-square test was performed to
compare two groups in terms of the different
microorganism and their sensitivity (with and
without FC), and the significance level was set at
P<0.05.

Results

In this study, 270 children (91.1% girls and 8.9%

boys) were enrolled. All children were divided into
three age groups including under-2-year, 2-5-year,
and over-5-year groups. Majority of the children
(167; 61.9%) aged under 2 years.
The most common microorganism observed in 222
(84.4%) patients was E. coli, and others were less
common. Our study results showed that out of all
drugs, Nitrofurantoin (95.2%) and Amikacin
(93.4%) had the most sensitivity, respectively.
Furthermore, Ampicillin (67.2%) and Co-trimoxazol
(60.9%) were the most resistant drugs.

Out of 270 children with pyelonephritis, 56
(20.7%) and 214 (70.3%) children were with and
without FC, respectively; and there was no
significant difference between two groups in terms
of gender, so that more than 90% in both groups were
girls (P=0.606). However, the two groups were
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significantly different in terms of age, so that
constipation was higher in children over 5 years
compared to children from other two age groups
(P<0.001).

This study demonstrated the two groups (with and
without FC) were not different regarding the type of
microorganism for pyelonephris (P=0.257%). E. coli
was the most common cause of pyelonephris, found
in 87.5% and 83.6% of the children with and without
FC, respectively.

There was no difference among children with and
without FC regarding the drug sensitivity of
antibiotics (P>0.05).

In addition, there was no difference among
children with and without FC concerning the drug
sensitivity of antibiotics for E. coli and Entrobacter
(P>0.05). There was no significant difference
between two groups in terms of sex (P=0.06).
Although E. coli was more prevalent in girls (86.3%)
than in boys (66.7%), there was no significant
difference between two sex and age groups in terms
of the drug sensitivity.

Discussion

According to our study results, there was no
difference among the children with and without
functional  constipation in terms of the
microorganism type. According to Ataee et al, there
was no difference between the duration of
constipation and pyelonephritis versus cystitis.
In this study, E. coli was the most common
microorganism seen in children with and without FC.
In a study by Saravi et al, moreover, E. coli was the

most common microorganism observed in children
with and without constipation.

As for a microbial sensitivity causing

pyelonephritis in children with and without FC, there
was no difference between oral and parenteral
antibiotics. Although a high drug sensitivity was
seen to Amikacin among children with and without
constipation, the highest resistance was seen to
Ampicillin among them. No study was found to
compare these drugs in these children.
Some studies investigated the type of microorganism
and drug sensitivity in children with pyelonephritis
but they paid no research attention to constipation. A
study by Sorkhi et al found that Amikacin (8.6%) and
Gentamycin (20.8%) had lower drug resistance,
while Co-trimoxazol, Cephalotin, and Ampicillin
had the highest drug resistance. Redna et al showed
that the highest resistance occurred against beta-
lactam antibiotics specialty Ampicillin, and lower
resistance occurred against Carbapenem followed by
Floroquinons.

Our study faced a limitation since it was a cross-
sectional study and was conducted in one center.
Therefore, it was recommended that our study should
be re-conducted in prospective and in multicenter.

Conclusion

In sum, there was no difference among children
with pyelonephritis with and without functional
constipation in terms of the type of microorganism
and drug sensitivity. Therefore, both groups may
have been treated adopting the same plan.
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