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Introduction
 Over the past 3 decades, Candida spp. have 

emerged as major fungal human pathogens, 

largely owing to advances in health care 

technology and medical therapies.

 Expanding use of organ transplantation, 

immunosuppressive chemotherapy, broad-

spectrum antimicrobial use, invasive devices,

lead to growing population of immune 

supressed individuals highly susceptible to 

invasive fungal disease



Introduction

Candida is the most common cause of 

invasive fungal infection in health care 

settings and is associated with 

significant increases in health care 

resource utilization and attributable 

mortality.

150 types of Candida have been 

known to date, 17 types can cause 

invasive infections in humans



Introduction
Albicans are known as the most 

common cause of Candida species 

infections all over the world.

 Among the most important     

nonalbicans are Tropicalis, Parapsilosis, 

Glabrata and Krusei.

 Other less common strains are Kefyr, 

Auris



MATERIALS AND METHODS
We studied the susceptibility of candida  

species in 200 cases of 

immunocompromised patients.

The questionnaire included demographic

information, type of immunodeficiency, 

age, gender, the Hx of receiving 

antimicrobial and antifungal drugs, whom 

had received antifungal therapy  or 

prophylaxis within three months prior to the 

study.



MATERIALS AND METHODS
Sampling from the hospitalized patients was 

done under sterile conditions using oral 
swabs.

Samples tested by usingPotassium
hydroxide (KOH) 10% by microscopic 
method for the presence of pseudohyphae
and yeast cells.

Samples cultured in Dextrose Agar medium.

 Sabouraud Dextrose Agar (SDA) plates 
incubated at 37°C for 7 days in aerobic
conditions for all possible contaminants
grow in this environment.



MATERIALS AND METHODS
Moreover, these samples were 

cultured directly in CHROMagar

Candida medium

Disk diffusion method was used to test 

the susceptibility to antifungal drugs.

 In this method, the suggested method 

was done for antifungal drugs based 

on the Clinical and Laboratory 

Standard (CLS) method 



RESULTS

Out of the total of 200 patients, 45 

(23%) were infected with candida

According to Monte Carlo test, 

there was a significant correlation 

between the age group(P = 0.029)



RESULTS

Age group Positive Negative Total

0 - 6 15 (33.3 %) 68 (43.9 %) 83 (41.5 %)

7 - 12 15 (33.3 %) 59 (38.1 %) 74 (37 %)

13 -19 6 (13.3 %) 20 (12.9 %) 26 (13 %)

20 -26 0 0 0

27 -33 0 0 0

>34 9 (20 %) 89 (5.2 %) 17 (8.5 %)

total 45(100 %) 155 (100 %) 200 (100 %)

Age distribution of patients with and without fungal 

infection



RESULTS

No significant statistical relationship 

reported between gender and 

fungal infection in Chi-square test. 

(p =0.696)



RESULTS

 Absolute and relative frequency 
of positive and

 negative culture

Absolute and relative frequency of 

positive and negative culture according 
to gender



culture Underline diseases 

Total - +

97(48/5) 74(47/7) 23(51/1) ALL

19(9/5) 14(9/0) 5(11/1) AML

5(2/5) 2(1/3) 3(6/7) Multiple Myeloma

3(1/5) 1(0/6) 2(4/4) Ewing sarcoma

3(1/5) 0 3(6/7) Medulloblastoma

1(0/5) 0 1(2/2) Thalamus tumor

16(8/0) 16(10/3) 0 Hodgkin disease

3(1/5) 3(1/9) 0 Yolk salk tumor

9(4/5) 8(5/2) 1(2/2) Non hoddkin

lymphoma

7(3/5) 5(3/2) 2(4/4) Liver carcinoma

1(0/5) 0 1(2/2) Hemolytic anemia

8(4/0) 7(4/5) 1(2/2) Osteosarcoma

13(6/5) 12(7/7) 1(2/2) Wilms tumor

1(0/5) 0 1(2/2) Brain tumor

1(0/5) 1(0/6) 0 Burkit lymphoma



culture Underline diseases

Total - +

2(1/0) 2(1/3) 0 Retinoblastoma

5(2/5) 5(3/2) 0 neuroblastoma

1(0/5) 1(0/6) 0 Germ cell tumor

1(0/5) 1(0/6) 0 Rhabdomyosarcoma

2(1/0) 2(1/3) 0 Teratoma

2(1/0) 1(0/6) 1(2/2) CML

200(100/0) 155(100/0) 45(100/0) Total



RESULTS
Fungus type Frequency Percent

Albicanse 31 68.9

Glabrata 6 13.3

Tropicalis 2 4.4

Parapsilosis 2 4.4

Krusei 2 4.4

Kefyr 2 4.4

total 45 100

Variety of fungi in patients with fungal infection and 

their absolute and relative frequencies



RESULTS
Fungus 

type
Resistance to antifungals

Amphotericin B Fluconazole Itraconazole Voriconazole Posaconazole Ketoconazol

Albicans 3 (9.7 %) 2 (29 %) 14 (45.2 

%)

1 (1.2 %) 2 (6.5 %) 14 (45.2 

%)

Glabrata 2 (33.3 %) 2 (33.3 %) 2 (33.3 %) 1 (16.7 %) 1 (16.7 %) 3 (50 %)

Tropicalis 0 2 (100 %) 1 (50 %) 0 0 0

parapsilo

sis

0 1 (50 %) 1 (50 %) 0 1 (50 %) 1 (50 %)

krusei 0 1 (50 %) 0 0 1 (50 %) 1 (50 %)

Kefyr 0 0 1 (50 %) 1 (50 %) 0 0

Absolute and relative frequency of resistance to antifungal 

drugs according to the type of fungus



RESULTS

Kruskal Wallis test showed that from 

among the effect of six antifungal 

species only candida albicans was 

significant (p<0.001) and in other 

types of fungi, these antifungal 

effects were not statistically 

significant (p>0.05)



RESULTS
Antifungal Susceptible intermediate Resistant

Amphotericin 26 (83.9 %) 2 (6.5 %) 3 (9.7 %)

Fluconazole 20 (64.5 %) 2 (6.5 %) 9 (29 %)

Itraconazole 14 (45.2 %) 3 (9.7 %) 14 (45.2 %)

Voriconazole 30 (96.8 %) 0 1 (3.2 %)

Posaconazol 28 (90.3 %) 1 (3.2 %) 2 (6.5 %)

Ketoconazole 13 (41.9 %) 4 (12.9 %) 14 (45.2 %)



DISCUSSION
The spread use of antifungal drugs 

over the past two decades has 

unexpectedly contributed to the 

development of antifungal 

resistance

Thus, knowing the state of drug 

susceptibility in preventive and 

therapeutic planning is critical in 

this regard



DISCUSSION

 candida albicans was the most common strain 

from patients (68.9%) and candida glabrata

(13.3%) the second Type .

 Other types including tropicalis, parapsilosis, 

krusei and kefyr (4.4% each).

 In similar studies by researchers in different 

geographic regions of the world, the
prevalence of albicans species is more 

prevalent than other candida species



DISCUSSION
 Regarding the frequency of non-albicans

strains, there are differences between different 

studies that might be due to geographical 

differences and the type of underlying illness 

may lead to justifying this heterogeneity 

 The important point in this study is the relatively 

high prevalence of glabrata infection, which is 

in line with the previous report

 In recent years candida glabrata has proven an 

important factor in fungal infections



DISCUSSION

 We concluded that the best drug in these 

patients (except for candida kefyr) is 

voriconazole.

 The results of different studies in this field 

are very variable and heterogeneous. 

 The study in Russia, showed resistance of 

the candida, isolated from hospitalized 

patients, to itraconazole and fluconazole 

was reported 10% ,but our studied showed 

higher overall resistance rate (42.2 and 

33.3, respectively)



DISCUSSION

 In the study of Poland, the highest 

susceptibility was observed to 

amphotericin B. 

The results of this study are consistent with 

our results in terms of susceptibility to 

amphotericin B, although incompatibility 

exists in other studies.



DISCUSSION

The study by in Italy, voriconazole was 

suggested as a selective drug in 

patients with candida infection resistant 

to other treatments.

 This study confirms ours in terms of high 

susceptibility of candida species to 

voriconazole



DISCUSSION

As using triazoles as anti-fungal agents of 

fungal infections and prophylaxis is 

common in the Urmia hospitals , the 

expected high resistance of candida 

species to itraconazole, fluconazole and 

was not unexpected.



DISCUSSION
Amphotericin B to be considered as the 

standard treatment for invasive fungal 

infections and our study showed that the 

susceptibility of this drug is still high.

 However, unfortunately due to some 

major complications of this drug, such as 

nephrotoxicity, it is used with a tint of 

caution today



CONCLUSION
Voriconazole was the best antifungal 

agent.

 There were differences between the other 

antifungal drugs based on the species of 

the fungus. 

The best anti-fungus drug considering 

susceptibility to candida albicans after 

voriconazole (96.8% susceptibility) were 

posaconazole (90.3) and amphotericin B 

(83.9)



Suggestions

 For prophylaxis or treatment of candida 

infection in immunocompromised

patients, voriconazole has the priority.

 For reaching definite conclusions about 

the susceptibility of albicans and non-

albicans species to systemic anti-fungus 

drugs, further studies with higher sample 

sizes are suggested.



Thank you for attention


