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يعد التفطر بالانواع المختلفة للمبيضة من الاسباب الهامة لعدوى الحهاز البولى خاصة لمرضى 
الاورام وقد تزايدت هذة العدوى فى الآونة الاخيرة نظرا لوجود عوامل خطورة تساعد على حدوث ذلك 

ببعض امراض الجهاز المناعى والعلاج ومثل انتشار ضعف المناعة وامراض السكر والكلى والكبد 
  العقاقير الكيميائية والاشعاعية مما يؤدى الى تثبيط الجهاز المناعى.

وتهدف هذة الدراسة إلى معرفة الانواع المختلفة لسلالات المبيضة وتشخيصها بواسطة مستنبتات 
و على شكلها وتركيبها تحت المجهر واستخدام أمختلفة سواء التى تعتمد على مستعمرات المبيضة 

كيميائية وذلك لعزل السلالات المختلفة والتعرف عليها وتحديد حساسيتها لمضادات التفاعلات ال
الفطريات باستخدام طريقة اختبار المرجعى القياسى المخفف وفقا لقياسات اللجنة القومية الطبية المعملية 

خلال  وطريقة شرائط الابسيلوميتر وقد تم تشخيص مرضى الاورام المصابين بعدوى الجهاز البولى من
 الاعراض والفحص الاكلنيكى والفحوصات المعملية.

سى ايوكس( هواكثر الطرق فاعلية فى  02 وقد خلصت الدراسة الى ان استخدام اختبار )ابى اى
 621مريض من مجموع  00التميز بين سلالات المبيضة المختلفة. وقد تم عزل سلالات المبيضة من 

مرضى يعانون من مزيج من السلالات وتبين أن من ال 1% وقد تبين أن 02.2مريض بنسبة 
% كانديدا تروبيكالز, 62.1% كانديدا جلابراتا, 62.1%( من السلالات كانت كانديدا البيكانز, 2..0)

واثبتت الدراسة ان  % كانديدا جليوميرند ياى.5.4% كانديدا كروزياى و 5.4% كانديدا ستلوتيدا, 1.6
رف على سلالات الكانديدا تروبيكالز ولكن لم يتعرف على سلالات مستنبت الكروم اجار تمكن من التع

الكانديدا الاخرى وبإستخدام اختبار الابسيلو ميتر على مستنبت سابورود ديكستروز اجار للفلوكونازول 
% من السلالات حساسة لهذا الدواء.وقد وجد توافق الى حد كبير بين هذا الاختبار وبين 50.2تبين ان 

 مرجى القياسى المخفف.الاختبار ال
ويوصى بضرورة استخدام الابسيلو ميتر كبديل للاختبار المرجى الاساسى حيث انه يوفر الجهد 
والوقت مع سهولة قراءة النتائج بحيث يكون احد العوامل المشجعة لاستخدامه فى معامل التشخيص 

وبات الفطرية وسوء استخدامها الاكلنينكية بصفه دائمة خاصة مع تزايد الحاجة لمعرفة حساسية الميكر
والخطر الذى يمكن ان تسببة ان لم يقنن استخدامها مع وضع سياسه علميه لتجنب الاستخدام العشوائى 

سى ايوكس( لسرعه تشخيص  02 ولتفادى الاعراض الجانبيه لها كما يوصى باستخدام اختبار )ابى اى 
للفلوكونازول وعدم الاكتفاء باختبار انبوبه الجيرم فى السلالات المختلفه للكانديدا والتى قد يكون مقاومه 

 .التشخيص
  

The last decade has seen the sustained medical importance of opportunistic infections due 

to different Candida species mainly because of the worldwide increasing in the number of 

immunocompromised patients, who are highly susceptible to opportunistic infections. Urine 

samples were collected from 106 cancer patients in South Egypt Cancer Institute (SECI) that 

were cultured on Sabouraud dextrose agar media for isolation of Candida species. After Gram 

staining subculture was done on Hicrome Candida Differential Agar media. Results of the 

previous media were compared with those obtained with API 20C AUX yeast identification kits. 

The study revealed an overall isolation rate of Candida species among urinary tract infections 

was 20.8% (22/106). Single type of Candida species was isolated from cancer patients with 

candiduria 16/22 (72.7%) while six Patients had mixed species. Candida albicans was the most 

frequent species isolated responsible for fungal urinary tract infections 27.3% (6/22). Non-

Candida albicans species including Candida tropicalis (13.6%), Candida glabrata (13.6%), 

Candida stellatoides (9.1%), Candida krusei (4.5%) and Candida guilliermondii (4.5%) were 

also isolated. Candida albicans, Candida stellatoides and Candida guilliermondii could not be 
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identified on chrom agar as all the isolates gave similar green colonies. Also Candida glabrata 

and Candida krusei could not be identified on chrom agar as they gave similar white colonies. 

Chrom agar identifies all Candida tropicalis as the isolates gave the typical pattern of purple to 

blue colonies. Candida albicans identified on Czapek Dox Agar media as they produced 

chlamydospores. The results of API 20C AUX were in 100% agreement with the results of 

Chrom agar in identification of Candida tropicalis. E- test on (SDA) was found to be an 

accurate method for antifungal susceptibility as it was compared with the reference broth 

microdilution method recommended by National Committee for Clinical Laboratory Standards 

(NCCLs). For fluconazole the E-test demonstrated 94.1% agreement for all candida species. 

 

 

INTRODUCTION 

 

Identification of yeasts isolated from 

clinical specimens is often problematic for 

diagnostic laboratories, but it has become 

increasingly necessary. Greater numbers of 

immunosuppressed patients, a widening range 

of recognized pathogens and the discovery of 

resistance to antifungal drugs mean that the 

common practice of identification or exclusion 

of Candida species is no longer adequate
1&2

. 

Incidence of Candidiasis causing urinary tract 

infection continues to rise in proportion to a 

growing number of patients at risk for infection 

with Candida albicans and recently with 

innately azole-resistant non-albicans Candida 

species
3&4

. This category of patients had 

increased as a result of more intensive 

regimens of cancer therapy, diabetes, compli-

cations of abdominal or cardiothoracic surgery, 

organ transplantations, burns and trauma
5&6

. 

Common risk factors include prolonged broad 

spectrum antibiotic therapy, urinary catheteri-

zation, invasive devices and prolonged hospital 

stays
7&8

. Identification of Candida species can 

be done using commercially available chromo-

genic differential media; Chrom agar
9
. All the 

Candida isolates are also identified using API 

20C AUX
10&11

. Fluconazole antifungal is the 

standard treatment for Candidiasis; however, 

due to the commonly occurring, intrinsic or 

acquired resistance of Candida glabrata and 

Candida krusei to fluconazole, infections by 

these strains may necessitate alternative 

treatment with amphotericin B or 

itraconazole
12

. E-test is a stable agar gradient 

strips that consist of drug concentration scale. 

It determines the MIC of different antifungal 

agents in a rapid and simple method
13&14

. The 

aim of this study was to assess the role of 

different Candida species in urinary tract 

infections among cancer patients in SECI. 

Also, identification of different species using 

differential media as well as determination of 

antifungal susceptibility testing to fluconazole 

using E-test and broth microdilution methods. 

 

PATIENTS, MATERIAL AND METHODS 

 

This study included 106 patients with 

cancer presented to South Egypt Cancer 

Institute suffering from urinary tract infection. 

They were 74 males and 32 females. Their ages 

ranged from 5 to 86 years old. They were 

divided into 2 groups: 

Group I: patients suffering from genitourinary 

tract cancer (83 patients). 

Group II: Patients suffering from other type of 

cancer (23 patients). 

All patients were subjected to the 

following: Detailed history of any previous 

urologic pathology, Operation, use of 

antibiotics, cancer chemotherapy, use of 

corticosteroids or immunosuppressive drugs, 

impaired kidney function. Patients are 

subjected to thorough clinical examination, 

complete routine microscopic urine 

examination. 

 

Samples collection: Urine specimens were 

collected from all patients clinically diagnosed 

to have urinary tract infection by midstream or 

through catheter under aseptic technique in 

sterile containers
15

. The specimens were 

examined and cultured without delay (within 1 

hour of collection and kept in ice box until 

processing). Urine sample was concentrated by 

centrifugation then a smear was prepared from 

the sediment and gram stained then examined 

microscopically. A loopful was taken from the 

sediment and cultured on Sabouraud dextrose 

agar, and then incubated aerobically for 24 to 

48 hours at 37°C. Colonies identified as 

Candida by Gram-stain were subjected to germ 

tube test
16&17

. Isolated colony of Candida 

species was subcultured on CHROM agar then 
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incubated aerobically at 30°C. The growth of 

Candida species was inspected at 24, 48 and 72 

hours then interpreted according to the 

chromogenic scheme of the media
1&9

. 

 

Subculture on czapek Dox Agar media: 

Czapek Dox Agar (Modified) was a medium 

containing sodium nitrate as the sole source of 

nitrogen; it was one of the most useful solid 

media for the general cultivation of fungi. The 

medium was a highly satisfactory substrate for 

chlamydospore production by Candida 

albicans
18

. 

 

Important biochemical reactions including 

carbohydrate assimilation test: All the 

Candida isolates were also identified using API 

20C AUX (Himedia,Mombai, India) using the 

manual instructions and identified through 

specific number code
10&11

.  

 

Antifungal susceptibility test: Minimal 

inhibitory concentration (MIC) using 

microdilution broth method is used according 

to NCCLs M27-T guideline (National 

Committee for Clinical Laboratory standards 

(NCCLs) 2002) for antifungal susceptibility 

testing to fluconazole. Serial dilutions of 

antifungal were prepared. The final 

concentrations of fluconazole (Pfizer, Inc., 

New York, NY) ranged from 0.25 to 128 

µg/ml
19

. Five colonies on the SAB plate were 

taken with a sterile loop and suspended in 

0.85% saline in the spectrophotometer tube that 

was Vortexed for 10 sec then the% 

transmission (T) was read. The reading was 

between 85-90%T. More saline was added for 

adjustment to raise the%T or more cell 

suspension was added to decrease the%T. This 

resulted a cell count of about 1 to 5 x 10
6
 

CFU/ml. This stock was diluted 1000-fold for 

preparation of the working suspention. This 

was achieved by adding 0.1 ml of stock to 4.9 

ml of RPMI medium (50-fold dilution) 

followed by adding 0.5 ml of this diluted stock 

to 9.5 ml of RPMI medium (20-fold dilution). 

This resulted in a suspension of twice the final 

inoculum concentration of 2.5 x 10
3 

CFU/ml. 

100 µl of the working suspension was added in 

RPMI medium to each of the wells in a row 

except column 12 (inoculum-free control). 

Epsilometry test (E-Test) strips (Himedia, 

Mumbai, India): It gives a quantitative 

accurate measure of the MIC for testing the in- 

vitro susceptibilities of clinical isolates of 

Candida species to antifungal agents. The strips 

consisted of drug concentrations ranging from 

0.016 µg/ml to 256 µg/ml for fluconazole. SDA 

media plates are used for inoculation using a 

swab dipped in a cell suspension adjusted 

optically (0.08-0.13 optical density turbid 

suspension at nm yields 10
5
–10

6
 cells/ml). The 

plates were incubated at 35°C and read after 

18-24 hours. The determination of the MICs of 

antifungal agents is based on reading the lowest 

concentration at which the border of the 

elliptical inhibition zone intercepted the scale 

on the strip. Azoles being fungistatic, so 

appearance of microcolonies throughout the 

discernible inhibition ellipse is ignored
13&20

. 

 

Statistical analysis 

Data were represented in tables using 

positivity percent. Chi-square (X)² for analysis 

of categorically variables and correlation tests. 

The mean and standard deviation (SD) were 

used for numerical data for description. 

Statistical analysis was performed using the 

Statistical Package for Social Sciences (SPSS 

version 16).  

 

RESULTS AND DISCUSSION 

 

Results 

The present study revealed an overall 

isolation rate of 20.8% (22/106) of candida 

species. Incidence of candida species in 

patients with genitourinary tract cancer was 

16.9% and in other type of cancer was 34.8%. 

They were 74 Males and 32 females. Their 

ages ranged from 5 to 86 years with mean age 

and SD of 57.03±15.1 years. Females were 

found to be more prone to urinary Candidiasis 

34.4% than males 14.9% with statistical 

significant difference using Chi square test (p= 

0.04). Predisposing factors for urinary 

Candidiasis revealed that prolonged use of 

broad spectrum antibiotics (p= 0.02) was the 

most prevalent factor being in 45.5% (10/22), 

chemotherapy  for  the  treatment  of  cancer 

(p= 0.04) being in 40.9% (9/22) and abdominal 

operation (p= 0.03) being in 13.6% (3/22) of 

infected patients.  

The frequency distribution of Candida 

species is shown in figure 1. Single type of 

Candida species was isolated from cancer 
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patients with candiduria 16/22 (72.7%). six 

Patients had two different types of candida 

species, four patients had Candida albicans in 

addition to Candida tropicalis or Candida 

parapsilosis. The remaining two patients had 

Candida stellatoides with Candida glabrata.The 

sole pathogenic organism was Candida albicans 

in 6/22 (27.3%), Candida glabrata in 3/22 

(13.6%), Candida tropicalis in 3/22 (13.6%), 

Candida stellatoides in 2/22 (9.1%), Candida 

krusei in 1/22 (4.55%) and Candida 

guilliermondii in 1/22 (4.55%) of the patients. 

Candida albicans was isolated in 70% of 

patients with Genitourinary Tract cancer in 

compared to 30% in other type of cancer. 

While Non-Candida albicans was isolated in 

61.1% of patients with Genitourinary Tract 

cancer in compared to 38.9% in other type of 

cancer as shown in table 1.  

Using germ tube test method all Candida 

albicans and Candida stellatoides were positive 

while all Candida glabrata, Candida krusei and 

Candida guilliermondii isolated were negative. 

Germ tube test was positive in 2 isolates of 

Candida tropicalis as diagnosed by Chrom agar 

and API 20 C AUX. Candida albicans, Candida 

stellatoides and Candida guilliermondii could 

not be identified on chrom agar as all the 

isolates gave similar green colonies. Also 

Candida glabrata and Candida krusei could not 

be identified on chrom agar as they gave 

similar white colonies. Chrom agar identifies 

all Candida tropicalis as the isolates gave the 

typical pattern of purple to blue colonies as 

shown in figure 2. 

Candida albicans can be identified on 

Czapek Dox Agar media as they produced 

chlamydospores. The results of API 20C AUX 

were in 100% agreement with the results of 

Chrom agar in identification of Candida 

tropicalis. Susceptibility of isolated Candida 

species to fluconazole using E-test strips on 

SDA shown in figure 3 showed that 42.86% 

(12/28) of the isolates were susceptible as 

shown in table 2. While 4 isolates of Candida 

albicans and Candida glabrata were reported as 

S-DD (susceptible dose dependent). The MIC 

of the clinical isolates of different candida 

species determined by E-test method showed 

comparable result to the NCCLs broth 

microdilution method for fluconazole (94.1% 

agreement) as shown in table 3. Since all the 

results of E-test method was in agreement with 

NCCLs broth microdilution method for all 

candida species except one of Candida albicans 

strains was S-DD in E-test method while it was 

resistant in NCCLs broth microdilution 

method. 

 

35%

21%

18%

14%

4%
4% 4%

C  albicans  (10/28)

C  tropicalis  (6/28)

C  glabrata (5/28)

C  s tellatoides  (4/28)

C  paraps ilos is  (1/28)

C  krus ei (1/28)

C  gulliermondii (1/28)  
 

Fig. 1: Frequency distribution of candida species isolated from 22 patients with candiduria. 

 

Table 1: Candida isolates from genitourinary tract and other type of cancer patients. 

Candida species 

Candida 

albicans 

Non-Candida 

albicans 

No. % No. % 

Genitourinary Tract 7 70 11 61.1 

Other 3 30 7 38.9 

Total 10 100 18 100 



125 

 
 

 
Fig. 2: Appearance of Candida species colonies on Chrom agar; A) Candida albicans. 

B) Candida glabrata C) Candida tropicalis  D) Candida stellatoides   

E) Candida krusei F) Candida guilliermondii G) Candida parapsilosis 
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Fig. 3: E-test of fluconazole. 

 

A= Range of fluconazole from 256-2, B= Range of fluconazole from 2.048-0.016. 

 

 

Table 2: Susceptibility pattern to fluconazole using E-test. 

Candida species 
Sensitivity 

Total 
S S-DD* R 

Candida albicans 
3 2 5 10 

30.00% 20.00% 50.00% 35.71% 

Candida tropicalis 
3 0 3 6 

50.00% 0.00% 50.00% 21.43% 

Candida glabrata 
2 2 1 5 

40.00% 40.00% 20.00% 17.86% 

Candida stellatoides 
2 0 2 4 

50.00% 0.00% 50.00% 14.29% 

Candida parapsilosis 
1 0 0 1 

100% 0.00% 0.00% 3.57% 

Candida krusei 
1 0 0 1 

100% 0.00% 0.00% 3.57% 

Candida guilliermomdii 
0 0 1 1 

0.00% 0.00% 100% 3.57% 

Total 
12 4 12 28 

42.86% 14.28% 42.86% 100.00% 

         *S-DD= susceptible dose dependent 

 

 

Table 3: Agreement between E-test and microdilution broth 

method of fluconazole. 

Method Fluconazole Sensitivity Specificity 

*E/BM 
27/28 

(94.1%) 
100% 92.3% 

    *E= E-test and BM= Broth Microdilution 

 

B 
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Discussion 

Candiduria indicates the presence of 

Candida species in the urine
21

. The incidence 

of candiduria is estimated to be 6.5-20% among 

hospitalized patients
22

. Pakshir and colleagues 

reported a frequency of 28.7%
23

.Badawi et 

al.
24

, reported that isolation rate of 25% of the 

UTIs cases. The results of this study (isolation 

rate of 20.8%) were closely nearer to Febre and 

colleagues
25

 who reported isolation rate of 

21.4%. Cancer patients are the most exposed 

subjects to such clinical complication and 

Candida is one of the five most frequently 

isolated microbes from blood cultures. Indeed, 

Candida species are by far the most common 

cause of fungal infections and they produce 

infections that range from non-life threatening 

mucocutaneous illnesses to invasive processes 

that may eventually involve any body organ
26

. 

Common risk factors for candiduria are 

antimicrobial therapy, female gender, urinary 

tract abnormality, diabetes, presence of Foley 

catheter, older age, cancer immunosuppressive 

therapy and abdominal surgery
27

. Development 

of urinary infections is more common in 

females due to anatomical and functional 

reasons
28

. In this study candiduria was 

observed in 34.4% females compared to 14.9% 

males (p= 0.04).These results are in accordance 

with the finding of Febre et al.
25

, who reported 

that isolation rate of 30.8% and 11.4% were 

detected in females and males, respectively. 

This is attributed to the shorter urethra of 

females and its proximity to the anus and 

vagina
15

. Advanced age is known to be another 

risk factor in the development of candiduria. 

Sobel and colleagues reported that the mean 

age of cases was 70.2 ± 1.2 years
29

, 65 years in 

the study of Febre and colleagues
25

, 67 years in 

the study of Ang and colleagues
23

 and 75 years 

in the study of Jacobs and colleagues
30

. Also, 

Harris et al.
31

, reported the mean age for 

Candida glabrata and Candida albicans 

infections as 66 years. Despite these studies, 

which suggest advanced age as a risk factor, 

Kobayashi et al.
28

 found the mean age of their 

study population with Candiduria to be 48 

±19.8 years. The mean age in this study was 

57.03±15.1 years. In general, hospitals 

particularly university hospitals use widely 

broad spectrum antibiotics
32

. Kauffman and 

colleagues
27

 determined the presence of 

antibiotic use in 90% of 861 patients. This 

condition is determined to be the most 

important cause of the increase in the 

prevalence of candidal infections
28

.Various 

mechanisms are proposed in order to explain 

the relationship between the use of antibiotics 

and candiduria. It was shown that antibiotics 

impaired phagocytic activity and antibody 

synthesis and consequently decreased the 

resistance of the host against candida 

invasion
32

. Weinberger and colleagues
32

 

established a strong relationship between 

candiduria and use of wide spectrum antibiotics 

such as carbapeneme or cephtazidim in their 

series of 751 patients (for meropeneme 

p<0.001, for cephtazidim p<0.001). Kobayashi 

et al.
28

, reported that history of antibiotic use 

was present in 100% of the patients. Anti-

microbial treatment was reported to be a risk 

factor for candiduria in 70-100% in various 

studies. It was found to be 45.5% in cases of 

this research (p= 0.02). Steroids was also 

reported to be a risk factor for the development 

of candiduria
33

. Corticosteroids suppress 

normal immune mechanisms of the host against 

candida species. It was thought that the 

decrease in host immunity resulted in an 

increase in the virulence of fungi
33

. Orovcova 

and colleagues
34

 repoted that 72% of the 

patients with candiduria received corticos-

teroids treatment and they concluded that this 

treatment modality was among the risk factors 

of candidal infections. In the present study 

31.8% received corticosteroids (p= 0.2). Fungal 

infections are observed frequently in malignant 

subjects
34

. It has been reported that besides the 

bacterial infections, which occur concomitantly 

with febrile neutropenic attacks, previously 

undetected Candida infections also manifested 

themselves in the form of candidemia and 

urinary tract infections
35

. In this study, 63.6% 

of patients with genitourinary tract cancer 

showed candiduria in comparison to 36.4% in 

other types of cancer (p= 0.06). Surgery is 

known be a risk factor for urinary Candidiasis; 

however, its mechanism is unclear. Ang and 

colleagues
22

 showed that history of surgical 

intervention including the urinary system 

performed in the last two weeks was present in 

73% of the patients with candiduria. Kobayashi 

and colleagues
28

 reported that there was history 

of surgical intervention in 66.7% of the 

patients with candiduria, and the presence of 

surgical intervention was established to be an 
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effective risk factor for the development of 

candiduria. History of abdominal surgery was 

found in 13.6% of patients (p= 0.03). Candida 

albicans is the most common isolate in urine 

specimens
32

. Among all fungi isolated from the 

urine, 40-65% was found to be candida 

albicans
35

. Kauffman and colleagues
27

 reported 

that C. albicans was present in 51.8% and C. 

glabrata was present in 15.6%of the patients 

with candiduria, in their study performed with 

751 patients. Weinberger and colleagues 

isolated C.albicans in 56.4%, C. tropicalis in 

19%, C. glabrata in 15.7%, C. parapsilosis is in 

6.1% and C. krusei in 1.8% of the cases
32

. 

Although the prevalence of candida albicans is 

higher, the proportion of non- candida fungi 

involved in urinary pathogenesis increases over 

the course of time
35

. Orovcova and colleagues
34

 

observed candida albicans in 72% of the cases 

and non- candida albicans pathogens in 28%, in 

their series of 50 patients. The most common 

pathogen was candida albicans (21-72%), and 

candida glabrata came the second (5-33%). In 

this study, Candida albicans was determined in 

35.7%, candida tropicalis in 21.4%, candida 

glabrata in 17.9%, candida stellatoides in 

14.3% of the cases and in 3.6% for each of 

candida guilliermondii, candida parapsilosis 

and candida krusei. Candida albicans was 

found to be the most common species and this 

finding was consistent with those of the other 

studies. Germ tube test method failed to 

discriminate between Candida albicans and 

Candida tropicalis as two isolates of the latter 

gave positive test. So, it is not a reliable test for 

identification of Candida albicans and this was 

consistent with Hazan and Howell
2
 and 

Badawi
24

. C. tropicalis was absolutely 

identified on CMA but this media failed in 

discrimination of C. glabrata, that was in 

accordance with the finding of Koehler et al.
1
, 

Yticesoy and Marol
9
 and Badawia et al.

24
, C. 

albicans, C. tropicalis and C. krusei were 

absolutely identified on CMA, but this media 

failed in discrimination of C. glabrata. Since C. 

glabrata on CMA is similar in appearance to 

other Candida species this explains failure of 

CMA for C. glabrata detection. Direct 

inoculation from primary plates of SDA 

providing the medium with a high 

concentration of species- specific enzyme gives 

higher accuracy for CMA than direct 

inoculation of clinical samples
36

. Sultan et al.
37

, 

sated that further methods were needed for 

confirmation of identification of C. glabrata. 

The sensitivity to fluconazole in this study was 

only 42.86% using E-test method that was in 

agreement of 95.5% with broth microdilution 

method. E-test is an accurate method for MIC 

determination with numerous bacteria, 

including fastidious microorganisms and also 

Candida species
38

. E-test on SDA media was 

preferred with Badawi et al.
24

, but not preferred 

by Tapia et al.
14

, who preferred using RPMI 

1640 for detection of antifungal resistance by 

E-test. Totorano et al.
39

, revealed that interpret-

tation of MICs by E test was more difficult in 

RPMI 1640 due to marked trailing endpoints 

observed in this medium with most of the 

strains caused by partial inhibition of fungal 

growth. E test is a simple, rapid, and easy for 

interpretation thus can be an alternative to 

NCCLs reference method (BM) for antifungal 

susceptibility. In conclusion; emergency of non 

Candida albicans species began to increase. 

Screening for fungal urinary tract infections is 

needed for high risk groups including cancer 

patients with accurate, simple identification 

methods to the species level with routine 

antifungal susceptibility testing. It is recom-

mended to use API 20C AUX to detect the 

species level as it is accurate, simple and 

available. In addition, it is recommended to use 

E-test for determination of sensitivity of 

Candida species to antifungal agent as it is 

accurate and simple. Early detection of 

Candida urinary tract infections will prevent 

emergency of Candida resistant strains, 

decrease the complications of invasive 

candidiasis, the development of complicated 

urinary tract infections and improve the 

prognostic outcome. 
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