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Abstract
Introduction: Urinary infections, while common in intensive care and surgical units, present a unique challenge when fungal 
pathogens are involved. these fungal urinary infections, known as fungiuria, require a more intricate and prolonged treatment plan 
involving antifungal medications. this complexity underscores the need for specialized knowledge and skills in managing such 
cases.
this study aims to present two cases of operated pediatric patients who developed urinary fungal infections following Catheterization 
and simultaneous treatment with two antibiotics.
Results: Two pediatric patients, aged 12 and 16, underwent surgical procedures in our clinic. The first patient was treated for 
gangrenous appendicitis complicated by generalized peritonitis. the second patient was treated for a perforation of the small 
intestine caused by gangrene in a segment of the bowel, resulting from twisting around intestinal adhesions, also complicated by 
generalized peritonitis.
Both patients, aged 12 and 16, developed urinary symptoms four days after surgery. Microbiological analysis confirmed the presence 
of fungal infections caused by Candida albicans. However, with the administration of antifungal medications, we were able to 
successfully eradicate Candida albicans from their urinary tracts, as confirmed by follow-up microbiological cultures after several 
weeks of therapy. this successful outcome should instill a sense of accomplishment in the audience.
Conclusion: Candidiasis, a significant complication in patients undergoing prolonged Catheterization and simultaneous antibiotic 
therapy, requires vigilant monitoring. The challenging treatment often necessitates long-term administration of antifungal 
medications for successful eradication. this underscores the importance of vigilance in monitoring fungal infections in catheterized 
patients and adopting preventive strategies to minimize their occurrence.
Keywords: Candida, antibiotics, urinary catheter, candiduria
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most frequently associated species include Candida 
albicans, Candida glabrata, and Candida tropicalis [1]. 
In healthy individuals, the incidence of candiduria is less 
than 1%; however, this incidence increases significantly in 
immunocompromised individuals or those with diabetes 
and systemic diseases [2, 3].

In pediatric patients, several factors contribute to an 
increased risk of candiduria. among the most common 
causes are:
• Urinary tract abnormalities, particularly vesicoureteral 

reflux.
• Prolonged Use of Broad-Spectrum Antibiotics, which

disrupt the natural microbial balance.
• Long-term Catheterization of the urinary tract.
• poorly Controlled Diabetes, where elevated glucose

levels in the urine provide an environment conducive
to fungal growth.

Introduction

Candiduria is typically caused by the overgrowth of Candida 
species in the urinary tract. these pathogens are commonly 
found in the mouth, skin, and intestines. Children’s 
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• Immunocompromised Conditions, such as leukemia,
solid organ transplantation, or other forms of
immunosuppression [1, 2, 4, 8].
These factors highlight the importance of vigilance

in managing pediatric patients at risk for fungal urinary 
infections to minimize their incidence and associated 
complications.

Case Report 1

An 8-year-old girl was admitted to the Department of 
Surgery due to a perforated appendix accompanied by 
generalized peritonitis. Following an appendectomy and 
peritoneal lavage, the patient was hospitalized. On the fifth 
day of hospitalization, she developed febrile episodes and 
suprapubic pain. The discharge from the abdominal drain 
was minimal and consisted of clear serous fluid, while the 
urine appeared cloudy and foul-smelling. Despite being 
catheterized, the patient reported a sensation of urgency to 
urinate.

After the surgical intervention, the patient’s vital signs 
stabilized, and no significant deterioration was observed at 
the onset of urinary symptoms. According to the parents, the 
patient had experienced a urinary tract infection (UTI) two 
years prior.

Laboratory investigations revealed a white blood cell 
(WBC) count of 12.8/µL, with 48% neutrophils, a C-reactive 
protein (CRP) level of 4, a serum creatinine level of 0.16 mg/
dL (normal range: 0.03–0.50 mg/dL), and a urea level of 32 
mg/dL (normal range: 2.1–8.5 mmol/L). Urinalysis showed 
3+ proteinuria, glucose, nitrites, and microhematuria. 
Abdominal ultrasonography identified minimal fluid in the 
Douglas cavity without any other abnormalities.

After replacing the urinary catheter and disinfecting 
it with an alcohol solution, approximately 15 mL of urine 
was collected for culture. Microbiological examination 
identified  Candida albicans  in the fungal culture, which 
was sensitive to fluconazole. Urine samples were inoculated 
onto blood and chromogenic media. After 16–24 hours of 
incubation, the colonies were sent for identification, and 
the genus and species were determined using the Vitek MS 
system.

The patient was started on fluconazole at a dose of 
3 mg/kg/day. Postoperatively, she was also treated with 
ceftriaxone at a dose of 1 g twice daily, which was continued 
alongside fluconazole until her discharge from the hospital.

Urine cultures were repeated on the fifth and tenth 
days after initiating antifungal treatment, and both results 
remained positive for C. albicans. Consequently, fluconazole 
therapy was continued. The urine culture tested negative 
for C. albicans three weeks after starting treatment, but the 
patient continued fluconazole therapy for an additional two 
weeks.

Following the completion of therapy, urine cultures 
were repeated at intervals of two, five, and eight weeks, and 
all three results were negative for candiduria.

Case Report 2

A 16-year-old boy was hospitalized with abdominal pain 
localized across all quadrants. Anamnesis revealed that 
the patient had undergone surgery six years earlier for 
a perforated appendix. Physical examination showed a 
distended and tense abdomen with pronounced tenderness 
in all quadrants, accompanied by positive peritoneal 
signs. The patient reported multiple episodes of vomiting 
and an absence of defecation for the previous three days. 
Additionally, mucous membranes were dry, and skin turgor 
was slightly decreased.

Abdominal ultrasonography revealed distended, fluid-
filled small bowel loops, while plain abdominal radiography 
showed multiple air-fluid levels. Laboratory analyses were 
within normal ranges, except for slightly elevated urea and 
creatinine levels. The white blood cell (WBC) count was 
18.8/µL, and the C-reactive protein (CRP) level was elevated 
at 84 mg/dL. Electrolyte values were normal: sodium 139 
mmol/L, potassium 4.4 mmol/L, calcium 9.4–10.7 mg/dL, 
chloride 102 mmol/L, and bicarbonate 22 mmol/L.

A nasogastric tube was inserted, draining approximately 
300 mL of gastric juice with bile content. A urinary catheter 
was also placed, yielding only 150 mL of concentrated 
urine. The patient’s treatment included Ringer’s solution 
and gastric antisecretory medication (famotidine).

Despite intensive treatment, the patient’s condition 
worsened, with persistent abdominal distension. A computed 
tomography (CT) scan of the abdomen revealed an abrupt 
transition from dilated to collapsed bowel segments, 
distorting the loops. Additionally, a significant amount of 
free fluid was observed in the abdominal cavity.

Given the lack of improvement, surgical intervention 
was performed. Intraoperative findings included an ischemic 
segment of the small intestine with multiple perforations 
and extensive adhesions between the small bowel loops and 
the abdominal wall. A 15 cm ischemic segment of the small 
intestine was resected, and adhesiolysis was performed. 
The abdominal cavity was irrigated with a large volume of 
physiological saline, and a Douglas drain was placed after 
the procedure.

Postoperatively, the patient was treated with two 
antibiotics: ceftriaxone and metronidazole. On the fourth 
day of hospitalization, the patient began to experience 
suprapubic discomfort and urethral burning, with cloudy 
urine observed in the urinary collection bag. The patient 
developed a fever and moderate leukocytosis (WBC count 
of 12.5/µL), and urinalysis showed proteinuria, glucose, 
nitrites, and microhematuria.

The urinary catheter was replaced, and a urine 
sample was collected for culture. Microbiological analysis 
identified  Candida albicans. Antifungal treatment was 
initiated, and a follow-up urine culture conducted 10 days 
later was negative. The patient continued antifungal therapy 
for an additional two weeks. Subsequent urine cultures 
at intervals of three, eight, and twelve weeks were also 
negative, confirming the resolution of candiduria.
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Discussion

Urinary infections remain one of the most common issues 
among children in surgical wards, with an estimated 
incidence of approximately 8% [5]. The high incidence is 
primarily attributed to the need for prolonged Catheterization 
following surgical interventions. The main clinical concerns 
associated with these infections include suprapubic 
discomfort and elevated body temperature. Studies indicate 
that the incidence of urinary infections varies depending on 
factors such as gender, age, and race, with the most frequent 
causative agent being Escherichia coli [1, 2, 5, 6].

The  Escherichia coli  group, which typically 
colonizes the large intestine, is the predominant cause of 
urinary infections. However, other bacterial species may 
occasionally be responsible, and in rare cases, fungal 
pathogens, particularly Candida species, can lead to urinary 
infections [3, 4, 7].

Children with severe illnesses, those admitted to 
intensive care units, or those with underlying conditions such 
as diabetes mellitus, indwelling catheters, or recent antibiotic 
use are at increased risk for fungal infections, including 
candidemia [6, 7, 8]. Other contributing factors include 
abnormalities of the urogenital tract (e.g., vesicoureteral 
reflux), prematurity, prolonged hospitalization, malignant 
diseases (especially hematological malignancies), and 
neutropenia [1, 2, 5, 11, 12].

In hospitalized patients and postoperative cases, 
antibiotic use, mainly when two or more antibiotics are 
administered simultaneously, is a significant factor in 
promoting the development of candida infections [10, 15]. 

Among fungal pathogens,  Candida  species are 
the most prevalent, accounting for approximately 90% 
of cases. Though less common, other causative agents 
include Aspergillus, Blastomyces, and Cryptococcus  [4, 7, 
9].

Numerous studies have reported an increasing 
incidence of candidiasis, with some references indicating 
rates as high as 40% in hospitalized patients [5, 7, 13, 14]. 
Patients with fungal infections, especially those presenting 
with systemic symptoms such as fever and dysuria, should 
be treated with antifungal medications, with fluconazole 
being the preferred choice [16].

Fluconazole treatment should be prolonged, continuing 
for at least 21 days after the last negative culture for 
candiduria or 40–45 days from the initiation of therapy. 
The recommended dosage is 3 to 6 mg/kg, administered 
intravenously once daily, followed by oral administration at 
the exact dosage after discharge.

Amphotericin B is an alternative treatment for systemic 
and severe fungal infections, including candiduria in specific 
cases. This antifungal agent is particularly effective in 
severe or refractory cases and remains an important option 
in clinical practice.

Conclusion

Urinary infections are among the most common infections 
in patients admitted to intensive care units and surgical 
wards. While most of these infections are caused by bacteria, 
particularly  Escherichia coli, fungal infections, most 
commonly due to  Candida albicans, are also significant 
contributors.

Several factors influence the development of 
candiduria, including the concurrent use of multiple 
antibiotics, prolonged Catheterization, serious chronic 
illnesses, and abnormalities of the urogenital tract.

The treatment of candiduria requires antifungal 
medications, with fluconazole demonstrating high 
efficacy. However, antifungal therapy must be extended 
for several weeks following the first negative urine culture 
for  Candida  to ensure complete eradication and prevent 
recurrence.
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