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Abstract 
Background: Urinary tract infection is the most common hospital-acquired infection. Fungal species 

are unusual causes of urinary tract infection in healthy individuals, but common in the hospital setting 

or among patients with predisposing diseases and structural abnormalities of the kidney and collecting 

system. Burn patients are susceptible to nosocomial infections owing to the immunocompromising 

effects of burn injury, cutaneous and respiratory tract injury, prolonged intensive care unit stays and 

broad-spectrum antibiotic therapy. Objective: The study population includes adult patients of both 

genders who presented with different percentages of body burns. Urine sample was collected from each 

patient at the time of admission and weekly thereafter for 6 weeks and sent for general urine 

examination and urine culture to test for the possibility of fungal growth. Those who found to develop 

fungal UTI by urine culture during their hospitalization and had no infection at the time of admission 

were selected as subjects for our study. Results: 28 (18.6%) patients had positive fungal culture during 

their hospitalization, 11 of them were males and 17 were females, the most common age of 

presentation was 41-50 years and the mean age ± SD was (44.4 ± 10.7) years. The most common 

isolated fungi were Candida albicans (64.3%), followed by Candida glabrata (21.4%) and Candida 

tropicalis (7.1%). The majority of patients developed infection within the 2
nd

 and 3
rd

 weeks of 

hospitalization, however, those who presented with total body surface area burned > 40% developed an 

earlier infection within the 1
st
 week. Female gender, urethral catheterization and diabetes mellitus were 

significantly associated with higher risk of infection as the P values were 0.03, 0.005 and 0.004 

respectively. Conclusion: Fungal urinary tract infection occurred in 18.6% of burn patients. The most 

common causative fungi are candida species. Advanced age, female gender, high percentage of body 

burn, urethral catheterization and diabetes mellitus were identified as the most common risk factors of 

such infection.      
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 الخلاصة
تااع . ت تبتةاال ال تلساا   لااةا دعاال ت  عاا    الاكتلاا ك ااان الالتتاا و  ان التهاا ا الالاا لب الة لوااك راا  اع اال اااا اج ا لته  اا    المقدمةةة 

لحااا  ل التهااا ا الالااا لب الة لواااك صااا, ا تااات و ا باااح سي لعاهااا  تعااا ن لاااةا لمولااا, لااا ي الال ااا  اللا ااا عن صااا, الالتتااا و   ا  صااا, 
 اا لحل    الال اا  الاباا ةعن  اا الاة اهعمااك لولتهاا ا ا  الاباا ةعن   لتااك ك الهوك اا, ل ع اا   الالاا لب الة لوااكت ان الال اا  الاباا ةعن

وك ا ن .ل ك لوب  ك  ب  ي الالتت و    لةا ا او الاا .اك الاا عن .ان الحال ي ابا  ك الع ا   ال اا ي التا لاوكي تا ق صتالي ال  ا س صا, 
ت اا  ال لالك .   ان الال ا  ال ا لنعن اان كاو  المواد والطرائق  ح ي البا وك الالكمي  التبا ق الا   ا  الحع وك ال البك التعفت 

لعن الاب ةعن ة لع   اتت  ك ان حال   العلانت تان تعاواد ا  لال لعاض االسة صا,   ا  الا ت ق الا  الالتتا    اان  ان الاة .و  العا
الا ةود  اللا لا الا  صحاو تح عااض ا  لال البا ن  ملج ا  لال  تت ا ل ااا  ال تلسا  ت تاان ا.ت ا ل الال ا  الاكعن اباعة ا   لتهاا ا  ;لاا ي 

تاوق صتالي ل ا  رن صا, الالتتا    الاكعن ران    باض دعال ابا ةعن ةهاكا ا لتها ا   ا  الا ت ق الا  الالتتا   الال لب الة لوك ال تال  
%( اااالسة ثهااال  لااا عهن اتااا م  ملج ;ت=6) =7 النتةةة:ئ  . ااا  ااهااان البعااااك ا ل لاااوك التااا, التت بااا  ااهااا  اتااا م  ال لالاااك الح لواااكت 

لااك  5:-96ككالت د لةواك ا.اا ل الال ا  ك اا  تتالا   ةاعن  66اا ا     >6 ال تلس   ا ع ك توق صتلي ل ا  رن صا, الالتتا  ي اااهن
 Candidaلااااك(ت اع ااال ااااا اج ال تلسااا   الالاااة ك لولتهااا ا كااا ن     >ت65±  9ت99ا احااالال الابوااا ل  )±  كااا ن ابااا ق ا .اااا ل 

albicans  ي ع وااا  8ت9;ةالا ك%Candida glabrata  اان 9ت76ةالاا ك  %Candida tropicalis ت حاا ل ا لتهاا ا 6ت> ك ةالاا%
.ا  د لةوك الال   ص, ا لة .عن ال  ا,  ال  لل توق صتلي ل ا  رني . ا  الالدن اان كلاب صا ن  باة الال ا  الاكعن ك اا  لا عهن الا ك 

% ابعة ا    لته ا ص,   ا  ا كال  كلاب تاوق ا لاة ج ا  ق اان الل ا  ت صا, راك  ال لالاك  عا   ن العاان 95حل   العلن اع ل ان 
 :55ت5ي 58تP 5 ا   ي  لتلي ا ح عض    اس اللاكل  را, اع ال . اااض التتال الاا واك الا  مسا  ي الا ك ا لتها ا حعال ك اا   وااك ا
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% لا ي الال ا  الابا ةعن  ا لحل  ت اع ال ;ت=6ان الته ا الال لب الة لوك ال تال  وحا ل ةالا ك  الاستنت:ج .   الت ال,ت  559ت5  
ت وبتةل ت  ن البالي العان ا ا   ي الالا الب لواك اان حال   العلاني  لاتلي candida speciesلته ا ر  اا اج ال تلس   الالة ك لو

 ا ح عض    اس اللكل  اع ل . ااض التتل الالة ك لهكا ا لته ات
 الته ا الال لب الة لوك ال تل ي ةع ك الاةو   ت  المفت:حية الكمم:ت 

 

Introduction 

     Urinary tract infection is the most common hospital-acquired infection (Schaberg 

et al. 1991). Fungal species are unusual causes of urinary tract infection (UTI) in 

healthy individuals, but common in the hospital setting or among patients with 

predisposing diseases and structural abnormalities of the kidney and collecting system 

(Fisher et al. 2011). Although an increase of candiduria among hospitalized patients 

has been reported, the significance of the presence of yeasts in the urine of patients is 

not clearly understood (Nucci 2000). The urinary tract may be invaded in either an 

antegrade fashion from the bloodstream or retrograde via the urethra and bladder 

(Fisher et al. 2011). A common clinical problem is to decide whether candiduria 

represents urinary tract infections or merely bladder colonization or contamination 

(Akalm et al. 2004). It has been observed that nosocomial urinary tract infections 

have increased in the last two decades, probably due to many predisposing factors 

associated with occurrence of candiduria. Several risk factors such as use of 

indwelling urinary devices, diabetes mellitus, antibiotic use, immunosuppressive 

therapy, extended hospitalization, extremes of age and female sex have been 

identified as associated with increase of Candida growth in urine (Sobel 2002). 

Catheter acquired urinary tract infection is one of the most common health care 

acquired infections (Magill et al. 2014). Even with preventive administration of 

antibiotics and the most careful hygiene of the urethra and catheter, urinary tract 

infection (UTI) occurs quite frequently in patients with long-term urethral 

catheterization (Kim et al. 2011). The most frequently occurring organism is Candida 

albicans, followed by Candida glabrata, Candida tropicalis, and Candida krusei 

(Lundstrom et al. 2001). However, non-albicans Candida species and non-candidal 

yeasts are increasingly being reported as the etiological cause of fungal UTI (Sobel 

1999). Burn patients are susceptible to nosocomial infections owing to the 

immunocompromising effects of burn injury, cutaneous and respiratory tract injury, 

prolonged intensive care unit stays (which may involve endotracheal intubation and 

catheterization of blood vessels and bladder), and broad-spectrum antibiotic therapy 

(Kim et al. 2011).  

      

     The aim of the study is to determine the prevalence of fungal urinary tract 

infection, the most common fungal species and possible risk factors that may increase 

occurrence of infection in burn patients. 

 

Materials And Methods 
1. Patients: 

A prospective study of 150 selected burn patients attending Medical City Burn Center 

in Baghdad from February 2015 to January 2017 was conducted. The study included 

adult patients of both genders who presented with different percentages of body 

burns; from them, urine samples were collected at regular intervals and investigated 

for fungal infection. Informed consent was obtained from each participant prior to 

sample collection. Data on patient demographics, underlying diseases, previous and 

concurrent infections, antibiotic and immunosuppressive therapy, urinalysis results, 
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urinary tract instrumentation and duration of hospitalization were collected from 

patients. All patients were receiving intravenous antibiotics from the time of 

admission or oral forms later. Intravenous antibiotics were given until the patients 

were able to tolerate oral intake (Kim et al., 2011). 

2. Urine collection:  
Urine sample was collected from each patient at the time of admission and sent for 

general urine examination and urine culture to confirm that none of the patients had 

any form of UTI. Positive results were excluded from our study. Silicon-coated latex 

Foley catheters, 16 to 20 French, were inserted aseptically (in some patients as 

indicated) after lubrication by a team of trained health professionals following various 

procedures.  

     Then, Urine samples were aspirated again weekly for 6 weeks either directly or 

from the needleless sampling port of Foley catheter with a sterile syringe after 

cleansing the port with a disinfectant and were immediately sent to the microbiology 

laboratory for urine cultures and urinalysis to test for the possibility of fungal growth. 

3. Fungus culture: 

The urine samples were spread by calibrated loop (0.01 ml) onto Sabouraud dextrose 

agar plates supplemented with 100 μg/ml of chloramphenicol. Plates were incubated 

aerobically at 37ºC and read within 24 h. The detection level for quantitative cultures 

used in this study was greater than 10
4
 CFU/ml, represented by a single colony of 

yeast on a plate (Platt et al., 1983). The yeast like colonies were identified using 

Biochemical and Physiological tests viz. Germ tube production, chlamydospore 

formation on cornmeal agar, sugar fermentation and assimilation tests (Passos et al. 

2005). 

 

Results and Discussion 
     In burn patient's management, infection with systemic sepsis is the most important 

consideration. This systemic sepsis resulting from invasive infection remains the most 

common cause of high mortality rates among patients with major body burns. One of 

these is urosepsis. Multiple studies of nosocomial infections showed an increase in 

fungal isolates, particularly Candida species. Despite its prevalence, the significance 

of funguria remains uncertain. This disorder lacks consistant diagnostic criteria, such 

as the presence of pyuria or a colony count above which predicts the presence, 

location or severity of infection. 

     In our study, the results showed that 28 (18.6%) patients had positive fungal 

culture during their hospitalization. Variable results obtained by other studies 

 (Passos et al., 2005, Alvarez et al., 2003, Kim et al., 2011 and Febre et al., 1999) 

showed that the prevalence of fungal urinary tract infections was 44.4%, 22%, 19.7% 

and 18.6% respectively. 

    There were 86 (57.3%) males and 64 (42.7%) females, among them 11 males and 

17 females had positive fungal culture and this finding was significantly higher in 

females as the P value was 0.03, as shown in table 1. This incidence in females may 

reflect vaginal candidiasis. Yeasts may ascend from the genital tract to the urinary 

tract, explaining a higher candiduria incidence in women. A similar conclusion was 

achieved by (Sobel 2002, Febre et al. 1999 and Alvarez et al. 2003) as female sex 

have been identified to be associated with an increase of Candida growth in urine. 

Passos et al. 2005 also found that candiduria was higher in females (61.6%) than in 

males (p = 0.001). 
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Table 1: Gender of the patients and its relation to fungal culture results 

Gender No. % Positive 

culture 

% Negative 

culture 

% P value 

Males 86 57.3 11 12.8 75 87.2  

0.03 Females 64 42.7 17 26.6 47 73.4 

Total 150 100 28 --- 122 --- 

 

     Patients age was ranging from 21 to 68 years, among those who presented with 

positive fungal cultures (28 patients) the most common age of presentation was 41-50 

years and the mean age ± SD was (44.4 ± 10.7) years. Their age distribution is shown 

in figure 1. Other studies performed by (Carvalho et al. 2001, Passos et al. 2005, 

Kauffman et al. 2000 and Febre et al. 1999) also found advanced age of presentation 

as the mean age was (50.74 ± 3.13), (53 ± 19), (64.5 ± 18.2) and (65) respectively.     

 
Fig. 1: Age distribution of patients who had positive fungal culture. 

 

     It was previously reported that the main pathogenic fungal types are candidal, 

aspergilli, and cryptococcal (Atiyeh et al., 2005, Singh  et al., 2007). In this study, the 

most common isolated fungi were Candida albicans in 18 (64.3%) patients, followed 

by Candida glabrata in 6 (21.4%) and Candida tropicalis in 2 (7.1%). The 

distribution of different types of isolated fungi is shown in table 2. The emergence of 

non-albicans species may indicate selection of less susceptible species by antifungal 

agents especially fluconazole. Some Candida species as C. glabrata and C. krusei are 

less susceptible to fluconazole than C. albicans (Hoppe et al., 1994, Nenoff et al., 

1999). Similar results were obtained by (Passos et al., 2005, Alvarez et al., 2003, 

Rezende et al., 2002). 

Table 2: distribution of isolated fungi 

Fungal species No of patients  Percentage 

Candida albicans 18 64.3% 

Candida glabrata 6 21.4% 

Candida tropicalis 2 7.1% 

Cryptococcus neoformans 1 3.6% 

Trichosporon beigelii 1 3.6% 

Total number 28 100 
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     The time intervals from admission to the occurrence of infection were classified 

into 6 groups on a weekly basis. The distribution of patients who developed a fungal 

infection according to time of occurrence is shown in figure 2. 

 

Fig. 2: Time intervals of infection development 

 

     Patients were classified into 3 groups according to the percentage of the total body 

surface area burned: ＜30%, 30% to 40%, and > 40%, body surface area burned was 

estimated by using the Lund and Browder chart (Neaman et al. 2011). The relation 

between the time intervals for development of infection and percentage of body burn 

is shown in table 3. 

Table 3: Time of occurrence of fungal infection in relation to body surface area 

burned 

Time of 

occurrence of 

infection  

No. of patients who developed infection classified 

according to body surface area burned  

＜30% 30% to 40% > 40% 

1
st
 week - - 2 

2
nd

  week 2 2 3 

3
rd

 week 2 3 3 

4
th

  week 1 2 1 

5
th

 week 1 1 1 

6
th

 week 2 1 1 

Total 8 9 11 

 

     So, majority of patients developed fungal UTI within the 2
nd

 and 3
rd

 weeks of 

admission, a possible explanation for this might be that a 2-week period is necessary 

for exogenous fungal colonization on wounds or other sites or from the patient’s own 

gastrointestinal or upper respiratory tract flora (Luo G et al. 2011); however those 

who presented with high percentage of body surface area burned (> 40%) developed 

earlier infection (within the first week). Kim et al. 2011 also found an association 

between high percentage of body surface area burned (> 45%) and earlier 

development of infection. 

     Established predisposing factors for candidal urinary tract infections are diabetes 

mellitus, female gender, prolonged catheter drainage, and corticosteroid use (Wise GJ 

et al. 1993, Wainstein MA et al. 1995). Regarding other possible risk factors, it has 

been found that urethral catheterization and diabetes mellitus significantly increased 

the risk of fungal urinary tract infection as the P values were 0.005 and 0.004 
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respectively. Although fungal infection in patients with urethral catheterization has 

not been well defined, the use of invasive procedures has been shown to be as an 

important factor for fungal infection development (Alvarez et al., 2003). Kim et al. 

2011, Febre et al. 1999, Kobayashi et al. 2004 and Kauffman et al.,. 2000 also found 

that urinary catheterization is one of the most common predisposing and risk factors 

for development of fungal UTI. DM was demonstrated as the most common 

underlying disease by (Alvarez et al., 2003, Carvalho et al., 2001; Kauffman et al., 

2000). 

 

Table 4: Significance of urethral cath. and DM in development of infection 

 Catheterized +ve culture Non-catheterized +ve culture P value 

No. of patients 88 23 62 5 0.005 

 Diabetic +ve culture Non-diabetic +ve culture P value 

No. of patients 56 17 94 11 0.004 
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