Jurnal limiah
U x Mahasiswa JUXTA: Jurnal limiah Mahasiswa Kedokteran Universitas Airlangga

Kedokt
-[ A Kedokteran 2023 January, XIV (01)
Airlangga

ORIGINAL ARTICLE

Clinical Profile of Children with Pyelonephritis and Cystitis in Dr. Soetomo
General Academic Hospital, Surabaya

Lutifta Hilwana ', Ninik Asmaningsih Soemyarso?

"Faculty of Medicine, Universitas Airlangga, Surabaya, Indonesia.

, Atika Atika®

2Department of Pediatrics, Faculty of Medicine, Universitas Airlangga/Dr. Soetomo General Academic Hospital, Surabaya,

Indonesia.

3Department of Public Health and Preventive Medicine, Faculty of Medicine, Universitas Airlangga, Surabaya, Indonesia.

ABSTRACT

Introduction: Urinary tract infection (UTI) is a common infection in children. Prompt
diagnosis and treatment of this infection are important to prevent further damage to
the kidney. This study aimed to examine the clinical profile of children with
pyelonephritis and cystitis in Dr. Soetomo General Academic Hospital, Surabaya.

Methods: This was a descriptive study conducted in Dr. Soetomo General Academic
Hospital, Surabaya, from June 2013 until December 2015, using secondary data and
presented by percentage. Samples included in this study were children aged two
months to five years old with UTI as a primary or secondary diagnosis of diarrhea
and had urine culture results = 105 CFU/m.

Results: There were 30 patients with pyelonephritis and 27 patients with cystitis.
The prevalence of pyelonephritis was 0.285% and of cystitis was 0.247%. In
pyelonephritis patients younger than one-year-old, boys and girls were equal.
However, boys (60%) were more frequent in cystitis patients. In both pyelonephritis
and cystitis patients aged 1-5, girls were more frequent (56.3%; 64.7%). In
pyelonephritis patients, all patients were found with fever, followed by diarrhea (60%)
and lethargy (56.7%) as the two most common symptoms. The two most common
symptoms in cystitis patients were lethargy (44.4%) and irritability (33.3%). Urinary
symptoms, such as dysuria and hematuria, were more frequent in cystitis (11.1%;
7.4%) patients than in pyelonepbhritis patients.

Conclusion: Boys were more frequent to suffer urinary tract infections. Systemic
symptoms were frequently found in pyelonephritis patients, while urinary symptoms
were more frequent in cystitis patients.
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Introduction

Urinary ftract infection (UTI) is due to significant
bacteria/pathogens in the urinary tract structure.’"-3 UTl is a
common infection in children."4 This infection can attack
the urinary tract, starting from the urethra, the bladder, until
the renal parenchyma. All ages, including infants and
children, can suffer from UTI. Mostly, UTI in children is
caused by E. coli. UT| is acommon disease in children after
upper respiratory tract infection and gastrointestinal
infection.5

About 20% of all consultation with pediatricians is about
UTI and chronic pyelonephritis.> UTI is more frequent in
girls than in boys.5-8 The UTI data in Surabaya is still being
determined. Common UTls suffered by infants and children
are infections of the bladder (cystitis) and renal
(pyelonephritis).?

Clinical symptoms of UTI in children are non-specific.
Symptoms shown by the patient are based on age, location
of the infection, and intensity of inflammation.” Variety of
clinical symptoms makes UTIl sometimes left
undiagnosed.” Moreover, pyelonephritis cannot be
diagnosed correctly because dimercaptosuccinic acid
(DMSA) scan as a definite examination of pyelonephritis is
not available in all cities. Underdiagnosed and over-
diagnosed UTlIs can occur.> Based on that condition, it is
necessary to understand the clinical symptoms of
pyelonephritis and cystitis.

Underdiagnosed and overdiagnosed pyelonephritis and
cystitis can have a long-term impact on the patient’s renal
function due to late treatment. The long-term impacts are
impairment of renal function, end-stage renal disease,
renal scarring, and increased risk of progressive renal
disease at a later age. Furthermore, UTI in children can be
fatal, and it can cause death."1°

Due to the importance of clinical symptoms in children
to diagnose pyelonephritis and cystitis, this study aimed to
examine the clinical profile of pyelonephritis and cystitis in
two months to five years old children from June 2013 until
December 2015. By understanding the symptoms better,
the correct diagnosis can be made, and later give the
correct treatment in time.

Methods

This was a descriptive study conducted in Dr. Soetomo
General Academic Hospital, Surabaya, from June 2013
until December 2015 using secondary data (medical
records) and presented by percentage. Samples were
taken using total sampling. The samples were children
aged two months to five years old with UTI as the primary
or secondary diagnosis, and had urine culture results = 105
CFU/ml. Variables of this study were clinical symptoms and
urinary culture results. This study had received ethical

clearance from Ethical Committee for Health Research Dr.
Soetomo General Academic Hospital, Surabaya.

Results

From June 2013 until December 2015, there were 57
samples. 30 were pyelonephritis, and 27 were cystitis.
There were 10,517 children aged 0 months to 4 years old
recorded in Dr. Soetomo General Academic Hospital,
Surabaya, from June 2013 until December 2015. The
prevalence counting samples were adjusted until four years
old. Children older than 48 months old were excluded. As
a result, there were 30 cases of pyelonephritis and 26
cases of cystitis. The prevalence of pyelonephritis was
0.285% (30/10,517), and cystitis was 0.247% (26/10,517).

The number of boys and girls in pyelonephritis
patients younger than one year old was equal. However, in
cystitis patients, boys were more frequent (Table 1). In
Table 1, it can be seen that girls older than one year old
were more frequent in pyelonephritis and cystitis. All cases
of pyelonephritis were fever with a mean temperature of
38.62°C (SD + 0.56). Most cases of cystitis (15 out of 27)
had no fever.

Table 2 shows the two most frequent symptoms
experienced by pyelonephritis patients after fever, which
were diarrhea (60%) and lethargy (56.7%). The same table
shows that in cystitis patients, the two most frequent
symptoms were lethargy (44.4%) and irritability (33.3%).
Urinary symptoms such as dysuria and hematuria were
more frequent in cystitis patients (11.1%; 22.2%) than in
pyelonephritis patients (3.3%; 0%). 14 boys were
diagnosed with pyelonephritis, and 12 boys were
diagnosed with cystitis. Five out of 14 boys with
pyelonephritis had phimosis, and one out of 14 had a
micropenis. Meanwhile, in cystitis patients, 25% (3 out of
12) had phimosis.

Table 3 shows that most cases of pyelonephritis were
caused by E. coli (40%) and then by E. coli ESBL (+) (20%).
Along with pyelonephritis, in cystitis patients, E. coli
(40,7%) was mostly found in urine culture, followed by
Klebsiella pneumonia ESBL (+) (18,5%).

Table 1. Sex distribution of pyelonephritis and cystitis
patients based on age

Boys Girls Total

Age n (0/0) n (%) n (OA))
2-12 14

Pyelonephritis months old 7 °0) 7 (50) (100)
13 months- 7 9 16

S5yearsold (43.8) (56.2) (100)
2-12 10

Cystitis months old 6(60) 4 (40) (100)
y 13months- 6 11 17

S5yearsold (35.3) (64.7) (100)
Source: Research data, processed




JUXTA: Jurnal limiah Mahasiswa Kedokteran Universitas Airlangga 2023 January, XIV (01) Page 3
Table 2. Clinical symptoms of pyelonephritis and cystitis (n pyelonephritis = 30; n cystitis = 27)
Symptoms Pyelc:lng}:)hrltls Symptoms st(‘t,}:)'s
Diarrhea 8 (60) Lethargy 12 (44.4)
Lethargy 17 (56.7) Irritability 9(33.3)
Irritability 5 (50) Decreased appetite 7 (25.9)
Vomit 11 (36.7) Vomit 6 (22.2)
Decreased appetite 10 (33.3) Diarrhea 6 (22.2)
Distended abdomen 4 (13.3) Distended abdomen 4 (14.8)
Frequency 1(3.3) Dysuria 3(11.1)
Dysuria 1(3.3) Hematuria 2(7.4)
Urgency 0 (0) Frequency 1(3.7)
Incontinence 0 (0) Urgency 0 (0)
Hematuria 0(0) Incontinence 0(0)
Flank pain 0(0) Flank pain 0(0)
Nutrition: Nutrition:
e Severely underweight 6 (20) e Severely underweight 3(11.1)
e Underweight e Underweight
e Normal 5(16.7) e Normal 4 (14.8)
o Overweight/Obese 18 (60) e Overweight/Obese 19 (70.4)
1 (3.3) 1(3.7)

Source: Research data, processed

Table 3. The distribution of bacteria in pyelonephritis and cystitis patients based on urine culture (n pyelonephritis = 30; n

cystitis = 27)

Bacteria Pyelc:‘n(eo/i))hnﬂs Bacteria stiﬁ;:)'s
E. coli 12 (40) E. coli 11 (40.7)
E. coli ESBL 6 (20) Klebsiella pneumonia ESBL 5(18.5)
Klebsiella pneumonia ESBL 4 (13.3) E. coli ESBL 2(7.4)
Enterobacter cloaceae 3 (10) Morgagnella morgagnii 2(7.4)
Enteroccous faecalis 1(3.3) Enteroccous faecalis 13.7)
Streptococcus haemolyticus 13.3) Streptococcus haemolyticus 13.7)
Cryptococcus laurentil 13.3) Pseudomonas aeroginosa 13.7)
Klebsiella oxytoca 13.3) Proteus mirabilis 13.7)
Cedecea lapagei 13.3) Enterococcus caseliflaun 13.7)
Pseudomonas aeroginosa 1(3.3) Enterobacter hominis 1(3.7)
Enterobacter aerogenes 1(3.3) Acinetobacter spp. 1(3.7)
Cedecea davisae 1(3.3) Cryptococcus laurentil 0 (0)
Proteus mirabilis 0 (0) Klebsiella oxytoca 0 (0)
Enterococcus caseliflaun 0(0) Enterobacter cloaceae 0 (0)
Morgagnella morgagnii 0(0) Cedecea lapagei 0(0)
Enterobacter hominis 0(0) Enterobacter aerogenes 0 (0)
Acinetobacter spp. 0 (0) Cedecea davisae 0 (0)

Source: Research data, processed

Discussion

In Indonesia, the incidence of new pediatric UTI cases
is 0.1% - 0.9%, obtained from a study conducted in 7
teaching hospitals from 1984 through 1989.5 The specific
prevalence of pyelonephritis and cystitis is unknown. In this
study, the prevalence of pyelonephritis in children two
months to four years old from June 2013 until December
2015 in Dr. Soetomo General Academic Hospital,
Surabaya, was 0.285%, and of cystitis was 0.25% of the
total pediatric patients admitted to the same period.

UTIs can attack all ages and gender. In pyelonephritis
patients younger than one-year-old, the number of boys
and girls was equal, but in cystitis patients, boys were more
frequent. In both pyelonephritis and cystitis patients older
than one year old, girls were more frequent. These results

are in accordance with a study by Ramlakhan (2014), UTIs
in children younger than one year old are frequently
suffered by boys, and in children older than one year old
are frequently suffered by girls.’ It is assumed that in
children younger than one year old, in particular, in six
months old children, pathogen bacteria are colonized in the
prepuce that is still attached to the glands. Nevertheless,
after six months old, the prepuce is easily retracted.
Therefore, colonization decreases. In addition, because
there is higher colonization under the foreskin, therefore,
uncircumcised boys have a higher risk of UTI rather than
circumcised boys.'2 UTIs are more frequent in girls older
than one year old because it is predicted that the shorter
urinary tract makes the distance of bacteria to colonize the
bladder shorter.3




JUXTA: Jurnal limiah Mahasiswa Kedokteran Universitas Airlangga 2023 January, XIV (01) Page 4

All patients with pyelonephritis in this study had a
fever with a mean temperature of 38.62°C (SD + 0.56).
American Academy of Pediatrics stated that the minimum
temperature of fever which defines pyelonephritis is 38°C, 4
sometimes the temperature reaches 39°C.'5 Cystitis
patients had no fever. Another study said that cystitis tends
to show urinary symptoms rather than systemic symptoms
such as fever.! In this study, other symptoms found in
pyelonephritis patients were diarrhea and lethargy.
Meanwhile, in cystitis patients, lethargy and irritability were
the two most frequent symptoms. These results are
supported by other studies that stated the symptoms of
pyelonephritis and cystitis could be overlapped; both have
non-specific symptoms, including frequency, a decrease of
appetite, urgency, irritability, dysuria, lethargy, hematuria,
vomiting, incomplete emptying bladder, diarrhea,
incontinence, and distended abdomen. 16

Compared to pyelonephritis patients, urinary
symptoms such as hematuria and dysuria were more
frequent in cystitis patients. Urinary symptoms happen
because of inflammation in the bladder or urethra, part of
the lower urinary tract.' Flank pain is the systemic
symptom frequently shown in pyelonephritis patients based
on other studies,! however, in this study, flank pain was not
found. The possibility of no flank pain in young children is
because children, especially in the preverbal stage, cannot
express the pain or any symptoms they experienced..18
Phimosis was found in this study. Phimosis is one of the
risk factors for pyelonephritis and cystitis.'® Bacteria from
the colon can colonize the prepuce, surface of the gland,
and distal urethra uroepithelial.® In this study, one patient
with pyelonephritis had a micropenis. There is no evidence
that micropenis is a predisposing factor or risk factor for
UTL.1920 Thus, micropenis in this study was considered a
co-incidence.

The most common bacteria found from urine culture
in both pyelonephritis and cystitis patients was E. coli. It is
similar to other studies stating that the most frequent
bacteria in pyelonephritis is E. coli.2'22 UTI is an ascending
infection that needs two factors, bacteria colonization in the
urinary tract and then up to the renal.2! It also involves
bacteria adhesion, virulence factor, and bacteria motility
related to host anatomy, humoral defence, and genetic
factors.

Strength and Limitations

The strength of this study was the list of symptoms of
both pyelonephritis and cystitis patients which was showed
in details that can help doctors making prompt diagnosis of
it. The limitation of this study was that some medical
records had incomplete data. Therefore, further studies are
needed to learn more about the clinical symptoms of
pyelonephritis and cystitis in children.

Conclusion

Most symptoms shown in pyelonephritis patients were
fever followed by diarrhea, and in cystitis patients was

lethargy. Urinary symptoms were more common in cystitis
patients than in pyelonephritis patients.
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