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Abstract 

The prevalence of candidacies caused by Candida albicans has increased years ago. The 

samples (Vaginal swabs; urethral swabs; urine; and ear swabs) were cultured on Sabourauds 

Dextrose Agar and CHROM agar™Candida to detect Candida albicans in patients clinically 

suffered from candidiasis. 

Six hundred and five clinical samples were collected from patients whose ages ranged from (20 

– 69) years. All Candida albicans isolates were identified by using microscopic examination in 

wet smear and stained smear; in addition to germ tube test and API Candida. The highest rate of 

Candida albicans infections were 73.3% in pregnant women in age group (20 – 43) years; 43.7 

% in men of (30 – 39) years old and (33.3) % in men and (37.9) % in female with urinary tract 

infection. Susceptibility testing of Candida albicans to six antifungal drugs was carried out by 

disc diffusion method; They were Amphotericin B, Nystatin, Fluconazole, Ketoconazole, 

Cotrimazol and Itraconazole. Resistant Candida albicans isolates resistance were found against 

Fluconazole (45.45) %; Ketoconazole and Itraconazole (13.6) %respectively. 100%of 

susceptibility was observed for Cotrimazol, Amphotericin B and Nystatin.  
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 المخلص

تم زرع العينات )مسحات المهبل ،  في هذه الدراسة المبيضات قد أزداد منذ سنوات.نتشار داء المبيضات الذي تسببه أن أ

 مسحات الإحليل ، البول ، ومسحات الأذن( على الوسط الزرعي دكستروز سابوراود أكار ووسط كروم أكارالمبيضات

 .للكشف عن تواجد المبيضات في المرضى الذين يعانون سريريا من داء المبيضات
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( سنة. تم التعرف 69 - 20ت الدراسة على ستمائةوخمس عينات سريرية من مرضى تراوحت أعمارهم بين )جمعت  وطبق

على جميع عزلات المبيضات بأستخدام الفحص المجهري في المسحة الرطبة والمسحات المصبوغة ؛ بالإضافة إلى اختبار 

 ( ٪ في النساء 73.3. كان أعلى معدل لعدوى المبيضات )API Candidaالأنبوب الجرثومي و 

(٪ 37.9٪( في الرجال و )33.3( سنة و )39-30(٪ من الرجال بعمر)43.7( سنة ؛ )43 - 20الحوامل في الفئة العمرية )

في الإناث المصابات بعدوى المسالك البولية. تم إجراء اختبار حساسية المبيضات إلى ستة مضادات للفطريات من خلال 

، نيستاتين، فلوكونازول ، كيتوكونازول ، كوترايمازول و أيتراكونازول. تم  Bأمفوتيريسين طريقة انتشار القرص. كانوا 

(٪ على التوالي. (13.6( ٪. كيتوكونازول و أيتراكونازول 45.45العثور على مقاومة لعزلات المبيضات ضد فلوكونازول )

 اتين.ونيست B( ٪ من الحساسية لكوتريمازول ، أمفوتيريسين 100في حين لوحظ )

 

 المبيضات ، مضادات للفطريات ، وسط كروم أكارالمبيضاتالكلمات المفتاحية:

 

1.Introduction 

Candidiasis one type of fungal infections caused by Candida albicans. It is normally 

present in the gastrointestinal tract; genital tract on mucous membranes and skin without causing 

infection; but it can cause infection in human .Most candidiasis is mild; however, some patients 

can suffer from severe infections especially in diabetes,cancer,immuno-compromise, transplant 

recipients and pregnant women .Clinical samples can be examined under light microscope and 

cultured on special culture media especially Sabourauds Dextrose agar and chromogenic media 

for rapid identification of Candida albicans [1,2]. 

The treatment is an antifungal drug like Amphotericin B or Fluconazole for systemic infections 

and urinary tract infection; Nystatin for oral and esophageal candidiasis and Clotrimazole for 

skin and genital tract infections [3]. Otomycosis is fungal infection of the external auditory canal. 

The incidence of otomycosis is more common in cities with hot climates. The prevalence rate of 

Candida albicans has been (10) % of patients with otitis. [4]. Candida albicans rarely lead to 

death [5]. 

The presence of Candida albicans in urinary tract is called candiduria which is more prevalent 

among the hospitalized patients and in both sexes (males and females). Many physicians do not 

describe the systemic antifungal drugs for candiduria, while symptomatic candiduria may result 

from invasion of the blood with candidemia [6].  

Because Candida albicans spread spreads in all ages and gender of human and is resistant to 

most anti – fungal drugs;So, the aims of study are: 

1. Isolation and identification of Candida albicans in pregnant women with vulvovaginitis. 
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2. Determination of Candida albicans distribution among patients with otitis; urinary tract 

infection; and urethritis. 

3. Testing anti- fungal sensitivity among Candid aalbicans isolates. 

 

2.Materials and Methods 

Six hundreds and five (605) samples were collected from patients attended to AL-

Yarmouk Teaching Hospital/Baghdad, during the period from January /2016 to November /2017. 

The ages of the patients under study ranged from 20 to 69 years [Table 1].  

Table 1: The number of clinical samples and sex under study 

Clinical samples Female Male Total 

Vaginal swabs 105 -------- 105 

Urethral swabs -------- 100 100 

Urine samples 100 100 200 

Ear swabs 110 90 200 

Total 315 290 605 

 

2.1. Detection and Identification of Candida albicans in Vaginal swabs 

One hundred and five vaginal swabs were collected from pregnant women age group 

between (20 - 43) year. Two high vaginal swabs were taken from each woman. Microscopical 

examination for direct examination was done under the light microscope by using Gram stain for 

the first high vaginal swab. Also wet smear was done to detect Candida albicans. The second 

high vaginal swab was cultured on the Sabourauds dextrose agar (Oxoid) with the addition of 

0.05 g/L chloramphenicol [11] and CHROMagar™ Candida (Rambach™, Paris, France) [12]. 

Then all plates were incubated at 30C and 37C for 24 – 48 hr.  

After incubation, the isolated colonies were inoculated in tubes containing 0.5 ml human serum, 

and the tubes were incubated at 37C for (2 – 3)hr. Germ tube formation was examined by using 

light microscope [13]. 

 

2.2. Detection and Identification of Candida albicans in Urethral swabs 

One hundred urethral swabs were taken from patients suffered from urethritis and 

increasing in urethral discharge. All urethral swabs were directly examined under light 

microscope (wet smear);stained with Gram stain [14], and cultured on Sabourauds dextrose agar 

(Oxoid) with the addition of 0.05 g/L chloramphenicol [11] ; Nutrient agar (Oxoid); and  

CHROMagar™ Candida (Rambach™, Paris, France) [12]. Then all plates were incubated at 
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30C and 37C for 24 – 48 hr.After incubation, Germ tube formation was examined by using 

light microscope [13]. 

  

2.3. Detection and Identification of Candida albicans in urine samples 

Two hundred of midstream urine samples were collected from patients, clinically 

suffering from severe urinary tract infection. They were one hundred urine samples from female 

and one hundred urine samples from male. All samples were examined directly under light 

microscope by centrifuged the urine at 3000 r.p.m. for 5 min. and the deposits examined for the 

presence of Candida [15]. After that, slide smears from each deposit were fixed and stained with 

Gram stain, and from each sample that had ≥ 5 pus cells/high power field (H.P.F.) with or without 

of Candida, one loop full cultured on Sabourauds dextrose agar (Oxoid) with the addition of 

0.05 g/L chloramphenicol [11]; Nutrient agar (Oxoid); and CHROMagar™ Candida 

(Rambach™, Paris, France) [12]. Then all plates were incubated at 30C and 37C for 24 – 48 

hr. After incubation, Germ tube formation was examined by using light microscope [13]. 

 

2.4. Detection and Identification of Candida albicans in ear swabs samples 

 Two hundred ear swabs (110 females; 90 male) were collected from patients clinically 

suffered from otitis externa with heavy discharge and pus. Two swabs were collected from each 

patient. To detect and diagnose Candida albicansin swab, Enoz etal. reference [16] was followed, 

and as following: 

One swab was used for direct microscopic examination (Gram stain) and the other swab was 

used for culture examination (Inoculated on surface of Sabourauds dextrose agar (Oxoid) with 

the addition of 0.05 g/L chloramphenicol [11]; Nutrient agar (Oxoid); and CHROMagar™ 

Candida (Rambach™, Paris, France) [12]. Then all plates were incubated at 30C and 37C for 

24 – 48 hr. After incubation, Germ tube formation was examined by using light microscope [13]. 

The age of the patients ranged from 20 to 65years.  

 All Candida albicans Isolates were diagnosed by using API® - Candida system (BioMerieux ® 

SA) for biochemical tests. 

 

2.5. Antifungal resistance of Candida albicans 

  Antifungal susceptibility test was performed on all Candida albicans isolated from 

clinical samples using disc diffusion method .Antifungal discs used were 6.5 mm in diameter 

disc (HiMedia Laboratories, India antibiotic discs) of: Amphotericin-B (AP) 100Unit; Nystatin 
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(NS) 100Unit; Fluconazole (FLC) 25µg; Ketoconazole (KT) 10µg; Clotrimazole (CC) 10µg and 

Itraconazole (IT) 10µg. Few colonies of Candida albicans isolates (Subcultured on Sabouraud 

Dextrose Agar at 37 C for 24 hr) were mixed with sterile (0.85)% NaCl2. The turbidity adjusted 

to match a 0.5 MacFarland turbidity standard and then diluted 1:2 with sterile saline solution.   

Muller Hinton agar (Oxoid) surface was inoculated by streaking with moistened cotton swab, 

and then allowed to dryfor 15 min. Antifungal discs were fixed on the surface of Muller Hinton 

agar with sterile forceps. All plates were incubated at 37 C for 24 hr. The inhibition zones were 

measured in (mm) by using a ruler. The results were compared with table 2. The statistical 

analysis were done by using Windpipe computer program version 11.65, Pearson's chi-square, to 

express the probability. 

 

Table 2: Disc diffusion diameter as susceptible, intermediate and resistant according to 

manufactures instruction 

Antifungal agents 

 

Sensitivity 

(mm) 

Intermediate 

(mm) 

Resistant 

(mm) 

Amphotericin-B  10 ≤ 10 ≤ 10 

Nystatin  10 ≤ 10 ≤ 10 

Fluconazole ≥ 30 10 – 29 ≤ 18 

Ketoconazole = 20 10 – 19 ˂ 10 

Clotrimazole = 20 10 – 19 ˂ 10 

Itraconazole = 20 10 – 19 ˂ 10 

mm = Millimeter  

 

3.Results and Discussion 

      The shape of Candida under light microscope after staining with Gram stain was Gram 

positive and oval shape. Microscopic examination of wet smear revealed pseudo – hyphae and 

budding cells. Candida albicans on Sabourauds Dextrose Agar showed white yellowish creamy 

colonies and green colour on CHROmagar ™ Candida  after 24 – 48 hr at 37 Cof incubation. 

Germ tube formation after incubation with human serum was seen in positive samples. The 

biochemical tests in API Candida were positive for sucrose; maltose; glucose and galactose 

fermentation except Lactose ,it which gave negative result. Our results were compatible with 

other researches [7,8,9 and 10]. 

The results revealed that the rate of infection in pregnant women (in age ranged from 20 to 43 

years) with Candida albicans was (73.3) % [Table 3]. 
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Table 3: Candida albicans infection in pregnant women 

Positive cases (%) Negative cases (%) Total (%) 

77 (73.3) 28 (26.7) 105 (100) 

 

Table 4: Candida albicans infection in pregnant women according to their age 

Age group 

(year) 

Positive no. case 

(%) 

Negative no. case 

(%) 
Total (%) P value 

20 – 29 32 (41.55) 12 (42.85) 44 (41.9) 2.0x10-5 

30 – 39 45 (58.4) 15 (53.57) 60 (57.1) 4.3x10-8 

40 – 49 0 (0) 1 ( 3.57) 1 (0.95) 0.157 

Total (%) 77 (100) 28 (100) 105 (100) 1.3x10-11 

 

The results in table 3 agree with many researchers. Yousif and Hussien found that the percentage 

of Candida albicans infection in 23 pregnant women of30 years old was (100) %. They attended 

Baghdad Teaching Hospital in between 2010[17]. In another study, in Baghdad Teaching 

Hospital in 2011, danash [18] found that Candida albicans infection in 38 pregnant women (18 

– 50) years old were (13.4) % and they suffered from abnormal vaginal discharge.  

Table 4 shows Candida albicans infection in pregnant women according to age groups. The 

results show that the rate of Candida albicans infectionin pregnant women whose ages ranged 

from 30 to 39 years were 45 cases (58.4) %, followed by age group (20 – 29) years old, 32 cases 

(41.6) %. While the women whose ages≥ 40 years had not been infected with Candida albicans. 

Our results agreewith study of Taher and Ahmed, 2017 [18], who found that the percentage of 

Candida albicans isolates from 100 vaginal swabs of recurrent vulvovaginal candidiasis infected 

women were (39.6) % with age range (15 – 50) years. In another study, Alwan and Aziz detected 

Candida albicans in vaginal swabs and urine samples in women who attended AL–Ulwya 

Hospital. They were (43.7) % and (7.6) % respectively [19]. 

Table 5showsCandida albicans infection in male with urethritis in ages between 20 to 69 years 

old. The results show that the rate of infection with Candida albicans was (16) %. In table 6 the 

highest rate of Candida albicans infection was in men aged between (30 – 39) years; and it was 

(43.7) %. 

Our results related with Candida urethritis in men are agreement with Sabri and Salih results 

[20]. They found that the highest rate of Candida albicans infection in age group (20 – 39) years 

old; it was (16.6) % but there was no infection in men of (40 – 49) years. Our finding is in 

agreement with results of many studies in which the researchers reported that C. albicans was 

detected in prostatic fluid samples and urethral catheter of one chronic prostatitis patient [21], 
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and from urine sample in Iraqi patients with prostatic enlargement; Candida albicans isolates 

represented 6.2% [22].  

 

Table 5: Candida albicans infection in patients with urethritis 

Positive cases (%) Negative cases (%) Total (%) 

16 (16) 84 (84) 100 (100) 

 

Table 6: Frequency of Candida albicans infection according to the age in patients with urethritis 

Age group 

(year) 

Positive cases 

(%) 

Negative cases 

(%) 

Total (%) 
P value 

20 – 29 5 (31.25) 21(25 ) 26(26 ) 9.1x10-6 

30 – 39 7 (43.75 ) 27(32.1 ) 34(34 ) 1.2x10-6 

40 – 49 2(12.5 ) 25(29.76 ) 27(27 ) 3.9x10-10 

50 – 59 2 (12.5 ) 10(11.9 ) 12(12 ) 1.0x10-3 

60 – 69 0 ( 0) 1(1.2) 1(1 ) 0.157 

Total (%) 16 ( 100) 84(100) 100(100) 6.8x10-22 

 

Of the two hundreds ear swabs obtained from patients clinically diagnosed as cases of otitis. The 

results showed that (32.8) % of females and (67.1) % of males were infected with Candida 

albicans [Table 7].  

The highest percentage of infection in female age group between(30 – 39) years old was (45.5) 

% while the highest percentage of infection was (37.8) % in male age group between(40 – 49) 

years [Table 8].However, our results do not agree with results of Khammas et al. [23] who found 

that 75 patients (44 female and 31 male), with otomycosis gave positive culture for Candida in 

(82.2) % female and (17.78) % male, and the highest age group infected with Candida albicansin 

female between (16 – 30) years was (39.6) % while in male in the same range of age it was (6.7) 

%. In another study [24], in Baghdad city, the highest infection with Candida albicans in 9 males 

in age group (11 – 20) years old, it was (34.61) %, and in 5 females in age group (11 – 20) years, 

it was (50) %. Candida albicans isolated from one female (15 years old) suffered from chronic 

supper active otitis media attended to Hilla Teaching Hospital [25], while in Ramadi city [26], 

the percentage of Candida albicans in patients with otitis was (4.6) %. 

 

Table 7: Candida albicans infection in patients with otitis 

Sex Positive cases 

(%) 

Negative cases 

(%) 

Total 

(%) 

p value 

Female 22 (32.8) 88 (66.17) 110 (55) 
7.8x10-6 

Male 45 (67.16) 45 (33.8) 90 (45) 

Total 67 (100) 133 (100) 200 (100)  
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Table 8: Distribution of Candida albicans in patients with otitis according to age group 

Age 

group 

(year) 

Positive 

no. cases 

Male 

(%) 

 

Positive 

no. cases 

Female 

(%) 

Negative 

no. cases 

Male 

(%) 

 

Negative 

no. cases 

Female 

(%) 

Total 

(%) 

(Male) 

Total 

(%) 

(Femal) 

p value 

(Male) 

p value 

(Female) 

20 – 29 9 (20) 6(27.27) 16(35.55) 17(19.3) 25(27.77) 23(20.9) 0.048 1.1x10-3 

30 – 39 10(22.2) 10(45.5) 7(15.6) 20(22.7) 17(18.9) 30(27.2) 0.303 9.8x10-3 

40 – 49 17(37.8) 3(13.6) 7(15.6) 35(39.77) 24(26.7) 38(34.5) 3.9x10-3 2.1x10-13 

50 – 59 6(13.3) 2(9.1) 10(22.2) 9(10.2) 16(17.77) 11(10) 0.157 2.8x10-3 

60 - 69 3(6.7) 1(4.5) 5(11.1) 7(7.95) 8(8.9) 8(7.27) 0.317 2.7x10-3 

Total (%) 45(100) 22(100) 

 

45(100) 88(100) 90(100) 110(100) 1.0 5.6x10-19 

 

Out of 200 patients with urinary tract infection (UTI),100 females and 100 males were studied 

and diagnosed by direct microscopic examination and culture of urine samples on special fungal 

culture media. In wet smear of urine and stained smear of urine deposits, pus cells; epithelial 

cells and yeast cells were showed in[Table 9].All samples that gave ≥ 5 pus cells / H.P.F. and 

yeast cells, gave positive culture of Candida albicanson Sabourauds Dextrose Agar and 

CHROMagar™ Candida; (45) % for male and (55) % for female. Among all the cases under 

study , the age group range from 50 to 59 years old were the highest age group infected with 

Candida albicans and gave positive culture results on Sabourauds Dextrose Agar and 

CHROMagar™ Candida ; they were (33.3) % for male and (37.9) % for female [Table 10]. 

 

Table 9: results of general urine examination under higher power field (40 X) of light microscope  

Sex Positive no. cases 

containing yeast 

cells and ≥ 5 pus 

cells (%) 

Negative no. 

cases containing 

yeast cells and ≥ 

5 pus cells (%) 

Total (%) 

p value 

Male 54 (45) 46 (57.5) 100 (50) 
0.083 

Female 66 (55) 34 (42.5) 100 (50) 

Total 120 (100) 80 (100) 200 (100)  
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Table 10: Distribution of Candida albicans in patients with UTI diagnosed on fungal culture 

media 

Age 

group 

(year) 

Positive 

no. cases 

Male 

(%) 

 

Positive 

no. cases 

Female 

(%) 

Negative 

no. cases 

Male 

(%) 

 

Negative 

no. cases 

Female 

(%) 

Total 

(%) 

(Male) 

Total 

(%) 

(Female) 
p value 

(Male) 

p value 

(Female

) 

20 - 29 5(9.25) 7 (10.6) 12(26.1) 12 (35.3) 17 (17) 19 (19) 0.016 0.105 

30 – 39 11 (20.3) 13 (19.7) 18 (39.1) 9 (26.4) 29 (29) 22 (22) 0.066 0.228 

40 – 49 7 (12.96) 9 (13.6) 10 (21.7) 7 (20.6) 17 (17) 16 (16) 0.303 0.480 

50 – 59 18 (33.3) 25 (37.9) 3 (6.5) 2 (5.9) 21 (21) 27 (27) 3.7x10-6 3.9x10-10 

60 – 69 13 (24.1) 12 (18.18) 3 (6.5) 4 (11.76) 16 (16) 16 (16) 4.1x10-4 4.7x10-3 

Total 

(%) 

54 (100) 66 (100) 46 (100) 34 (100) 100 (100) 100 (100) 0.258 6.0x10-6 

 

These results were also found by Al- Jammaly and Abdulla [27]. They reported that out of 202 

examined high cervical swabs and urine samples in women (aged between 16 – 45years old) with 

genitourinary tract infections, (10.8) %were cultured positive for Candida albicans. The results 

of our studies related tocandiduria are in agreement with AL – Duboon, 2010 [28].  

The results revealed that the highest percentage of infection with Candida albicans found in age 

group (55 – 65) years old, and constituted (51) % of the examined urine samples. The most 

infection occurred in females rather than males. 

 

4. Percentage of antifungal susceptible of Candida albicans 

 Antifungal susceptibility results of (200) Candida albicans isolates in both males and 

females are showed in Table11. All isolates under study were (100) % susceptible for 

Amphotericin-B (AP), Nystatin (NS) and Clotrimazole (CC). The highest resistant was for 

Fluconazole (FLC); it was (45.45) % for Candida albicans isolated from ear swabs, followed by 

Ketoconazole (KT) and Itraconazole (IT) (13.6%,13.6 %) respectively. 
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Table 11: Percentage of antifungal susceptibility of Candida albicans isolates 

 
Sample Sex No. 

Of 

positive 

samples 

AP 

S 

(%) 

AP 

R 

(%) 

NS 

S 

(%) 

NS 

R 

(%) 

FLC 

S 

(%) 

FLC 

R 

(%) 

KT 

S 

(%) 

KT 

R 

(%) 

CC 

S 

(%) 

CC 

R 

(%) 

IT 

S 

(%) 

IT 

R 

(%) 

Urethral 

swab 

M 16 100 0 100 0 81.25 18.7 93.7 6.25 100 0 87.5 12.5 

Vaginal 

swab 

F 77 100 0 100 0 81.8 18.2 84.4 6.4 100 0 96.1 3.9 

Urine 

sample 

M 45 100 0 100 0 95.6 4.4 95.6 4.4 100 0 95.6 4.4 

Urine 

sample 

F 22 100 0 100 0 90.1 9.1 96.3 3.6 100 0 96.3 3.6 

Ear swab M 45 100 0 100 0 86.7 13.3 88.9 11.1 100 0 88.9 11.1 

Ear swab F 22 100 0 100 0 54.5 45.5 86.3 13.6 100 0 86.3 13.6 

 

M = Male, F = Female, S = Sensitive, R = Resistant  

The results of antibiotics depend on the measuring of inhibition diameter around the anti – fungal 

discs. The results of our study agreed with the results of Jabir et al. in Al-Habboobi Hospital -

Thi-Qar [29]. They revealed that Fluconazole had no activity against Candida albican sisolates 

at concentrations (5, 20 and 100) mg/ml. Also, our results agreed with other studies [24]. They 

found that Candida albicans isolates from urine samples were less sensitive to Clotrimazole, 

while high sensitivity appeared against to Nystatinand Econazole. Others have established that 

Amphotericin-B; Fluconazole and Ketoconazole were high active against Candida albicans 

isolates isolated from patients with candiduria in Basrah [28]. 

According to AL-Maliki and AL-Ani results [30] finding Candida albicans isolates were 

resistant to Fluconazole (21.62) %; Ketoconazole (8.1) % and Econazole (5.4) %, but no 

resistance was observed to Clotrimazole.  Al-Rubayeet al. isolated Candida albicans from 

women with Vaginal Candidiasis in Kut Province [31], and found that the activity of antifungal 

agents against Candida albicans isolates were sensitive to Amphotericin B; Ketoconazole; 

Fluconazole and Nystatin. 

 Mohamed and AL. Thwani revealed that Candida albicans were sensitive to Ketoconazole and 

Clotrimazol and resistant to Nystatin. The highest incidence of Candida albicans was among 

female sofage group between (19-39) years who attended AL-Zahra hospital in Baghdad [32]. 
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