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ABSTRACT

Candida is an opportunistic endogenous infection. The factors predisposing to opportunistic
infections act either by altering the balance of normal microbial flora of the body or by lowering
the host resistance. The growing problem of mucosal and systemic candidiasis reflects an
enormous increase in the pool of patients at risk and increased opportunity for candida spp. to
invade tissue normally resistant to invasion. This study perform to isolation of Candida species
from various clinical samples, identification of various Candida species by phenotypic methods,
detect antifungal susceptibility pattern in various clinical samples, detect biofilm production in
Candida species, detect any change in trend with emergence of Candida albicans and Non-
albicans Candida species carriage in the patients. Fungal susceptibility to routinely used drugs
like Amphotericin B (100 units), fluconazole (25 ug), voriconazole (10ug), Itraconazole(10ug),
Nystatin(10ug), was done by the disk diffusion method. Biofilm Production by Micro titer Plate
Method (MTP), Biofilm formation was performed on a sterile 96-wellmicrotiter plate. Out of 310
samples of candida contains 161 (52.00%) Candida albicans, 41 (13.00%) samples contain
Candida Krusei, 21 samples (7.00%) has Candida Glabrata, 31 (10.00%) samples were contains
Candia parasilopsis and Candia tropicalis (18.00%). The present study reported a significant shift
in incidence of invasive Candidiasis from C. albicans to Non albicans species. Non - albicans
Candida has emerged as an important opportunistic pathogen. Treatment of underlying diseases,
removal of possible risk factors and appropriate treatment with antifungals are all important
steps in the management of systemic fungal infections.
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Introduction

The dramatic surge in incidence of Candida spp. is due to increasing population of terminally ill,
debilitated, immunocompromised patients, increasing use of advanced therapeutic modalities
for advanced life support ; indwelling devices ; widespread use of broad spectrum antibiotics ;
long term use of immunosuppressive agents; increasing incidence of HIV infection ; high
prevalence of Candida hand carriage in health care workers and ability of candida sp. to survive
on environmental surfaces [1,2]. Numerous factors operate collectively to make Candida, the 4t
most common primary blood stream organism and sixth most common nosocomial pathogen [3].
Candida species are important nosocomial pathogens in critically ill and immunocompromised
patients and there has been an important shift in the species causing invasive candidiasis away
from Candida albicans to more resistant non-albicans infections are often severe, rapidly
progressive, and difficult to diagnose and refractory to therapy [5,6].

Over last two decades there has been a phenomenal rise in occurrence of fungal lung infections.
Specific diagnosis of fungal pneumonia assumes importance in view of different therapeutic
strategies involved and higher mortality associated with acute invasive fungal infections [7]. Since
patients with chronic lung pathology provide a suitable nidus for fungal colonization of
respiratory tract, the screening for the same would enable us to identify the individuals requiring
close monitoring for development of possible complications like acute invasive fungal infection
or dissemination via hematogenous spread [8,9].

Importance of the study:-

1. The present study reported to detect a significant shift in incidence of invasive
Candidiasis from C. albicans to Non-albicans species. Non - albicans Candida has emerged
as an important opportunistic pathogen. Non-albicans species are assuming an
increasing role in nosocomial infections particularly in infants. The incidence of
Candidaemia caused by non-albicans species is frequent and increasing significantly.

2. This shift is alarming as the infections caused by non-albicans species are often server,
rapidly progressive, refractory to therapy and associated with higher mortality and
significant morbidity. The innate and intrinsic resistances of Non-albicans sp. to the
commonly used antifungal agents creates problems and complicates the management of
the patients. This leads to prolonged hospitalization, increased costs of treatment and
delays recovery requiring extra resources for investigations, management and nursing
care.

3. Early detection of the pathogen and institution of appropriate timely therapy alters the
course of infection and improves the prognosis thus benefitting the patient.

In our study the important associated predisposing factors detected were persistent use of broad
spectrum antibiotics, indwelling devices, prolonged- hospitalization, steroid-therapy, Diabetes-
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mellitus, Renal-failure, hemodialysis, mechanical-ventilation, major surgeries and extremes of
age.

Material and Methods:

Aim of the study to isolation and identification of various Candida species by phenotypic methods
along with biofilm detection and antifungal susceptibility testing.

Sample Size: - A clinical samples will be submitted to Dept. of Microbiology for routine diagnostic
workups were assessed. Candida isolates selection from 310 cases will be fulfilled the diagnostic
criteria for Candidiasis will included in the study and will further process by a battery of
microbiological investigations aimed at detecting, isolating, identifying and characterizing the
Candida sp. so as to determine the spectrum of Candidiasis. A detailed review of Clinical History
& clinical examination findings will be taken.

Processing of the sample

All reagents and consumables which used in testing were made by HiMedia laboratories Pvt.Ltd
Mumbai, (India) [11]. Gram staining of primary smear, Culture on Blood agar, SDA agar & Hi-
Chrome agar, LPCB, Gram staining of culture — smear, Subculture on Saboraud’s Dextrose Agar
(SDA) Slants (Containing Cycloheximide and Chloramphenicol) [12].

Identification on chrome agar

Total 2064 Total Male
28-6S remnle:

e

Figure 1. C. albicans and C. Tropilalis Figure 2. C. albicans & C. Krusei

Incubation will be at 35-37° C and 25  C in BOD incubator examined regularly for growth of
Candida species. Morphological identification will be done on chrome agar by the development
of different types of color according to their species [13].

Description of colony morphology:-

e Candida albicans:- Light green color colony on CHROM agar

e Candida Tropicalis: - Grey blue to blue greenish and metallic blue colonies
e Candida krusei: - Light rose to pink, flat colonies with whitish border

e Candida parasilopsis: - White creamy pin head colony
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e Candida glabrata: - Slight red and pink color colony

Study Population. Candida species:- (n =310) isolated from clinical samples like blood, urine,
body fluids, and pus, received was included in the study after obtaining ethical clearance from
the IEC (Institutional Ethics Committee) genus Candida was identified by colony morphology,
Gram-staining, and other standard biochemical reactions .

Data Collection:

Patient’s demographic details such as age, sex, and clinical information were collected. Presence
of other risk factors such as diabetes mellitus, history of antibiotic use, and any urinary tract
instrumentations was also recorded from the hospital information system.

Antifungal Susceptibility Testing.

Fungal susceptibility to routinely used drugs like amphotericin B (100 units), fluconazole (25 ug),
voriconazole (1 ug),ltraconazole, Nystatin was done by the disk diffusion method, using Mueller-
Hinton agar supplemented with 0.5 mg/ml methylene blue. Agar plates were inoculated with a
suspension of yeast cells whose turbidity was adjusted to 0.5 McFarland standards (106 CFU/ml)
in @ manner that is currently being used for testing antibacterial agents. Antifungal disks were
placed on the inoculated plates and incubated at 27°C for 24—-48 hours) diameter of the zone of
inhibition was measured. Results were interpreted as per CLSI guidelines [15].

Biofilm Production by Micro titer Plate Method (MTP): - Biofilm formation was performed on a
sterile 96-wellmicrotiter plate. A colony of each isolate was inoculated into tubes containing two
ml of brain heart infusion broth (BHIB) and incubated at 37°C for 24 hours. All the broth cultures
were diluted at a ratio of 1:20 using fresh BHIB, and200 ul was placed into microtiter plates and
incubated at37°C for 24 hours. After the completion of incubation, microtiter plates were
emptied, rinsed with distilled water three times, and then inverted to blot. Each well was then
filled with 200 ul of 1% crystal violet and incubated for 15 mins. After incubation, the microplates
were again rinsed three times with distilled water. 200 ul of ethanol: acetone mixture (80:20 w/v)
was added to each well and were read at 450nm using an ELISA reader, and OD was recorded for
each well. Sterile BHIB without microorganisms was used as the negative control. cut-off value
was determined by arithmetically averaging the OD of the wells containing sterile BHIB and by
adding a standard deviation of +2. Samples with an OD higher than the cut-off value were
considered positive, whereas those with the lower optical density than the cut-off were deemed
to be negative [16,17].

Results & Observation:

Out of 310 samples of Candida contains 161 (52.00%) Candida albicans, 41 (13.00%) samples
contain Candida krusei, 21 samples (7.00%) has Candida Glabrata, 31 (10.00%) samples were
contains Candia parasilopsis and Candia tropicalis (18.00%). In our study out of total Candida
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species in 310 samples. Candida albicans more prevalent rather than other candida species in
various clinical samples.

Total Numbers of Organism

® Candida albicans

= Candida kruesi

= Candida glabrata
Candia parasilopsis

m Candia tropicalis

Graph 01:- Total Number of Candida species organism & Percentage of Candida Species
organism

Out of 310 samples 137 (44.19%) samples shows biofilm positive and 173 (55.81%) samples were
shown biofilm negative.

Biofilm Positive Biofilm Negative Total

Candida albicans 70 91 161
Candida non albicans 67 82 149
Total 137 173 310

Table 01:- Total Number Biofilm positive and Negative by Candida albicans and Non albicans.

Biofilm formation by Candida albicans & non albicans in %
= Candida albicans Candida non albicans

100.00% 100.00%

56.52%  55.03%
43.48%  44.97%

. h

Biofilm Positive % Biofilm Negative % Total

Graph 02:- Total Percentage of Biofilm formation by Candida albicans & non albicans.

In our study we found that Candida albicans more prominent for production of biofilm which is
responsible for virulence and pathogenesis in healthcare system. Candida albicans spread
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aggressively in modern era of medicine. Antifungal agent works very limited and selective with
less capacity of systemic agents penetrate superficial tissue leads to more spread of Candidiasis.

Candida albicans shows antifungal susceptibility against total 161 samples of Candida albicans.
Amphotericin-B shows 158 (98.14%) samples were sensitive and 3 (1.86%) were resistant for it.
Fluconazole shows 120 (74.53%) samples were sensitive and 41 (25.47%) samples were resistant.
Variconazole shows 108 (67.08%) samples were sensitive and 53 (32.92%) samples were resistant
for it. Itraconazole shows 137 (85.09%) sensitive out of total 161 samples of Candida albicans and
24 (14.91%) samples were resistant for Itraconazole. Nystatin was sensitive for 147 (91.30%)
samples and 14 (8.70%) samples were resistance Candida albicans.

Antifungal susceptibility testing of Candida albicans

98.14% M Sensitive H Resistance 91.30%

85.09%

67.08%

Amphotericin - B Fluconazole Variconazole Itraconazole Nystatin

Graph 3: Total Percentage of Antifungal susceptibility testing of Candida albicans.
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Statistical test P value
Antifungal susceptibility testing of Candida albicans value
Sensitive Resistance P = 0.001

Amphotericin -B 158(981) 3(186) X2 =723 P<0.05
Fluconazole 120(74.5) 41(25.4)
Variconazole 108(67.0) 53(32.9)
Itraconazole 137(85.0) 24(14.9)
Nystatin 147(91.3) 14(8.1)

Table 2: Comparison of Antifungal susceptibility testing of Candida species
Discussion

In the present study out of 310 Candida isolates following 5 species were isolated: C. albicans, C.
tropicalis, C. parapsilosis, C. glabrata and C. krusei. These finding is in accordance with the studies
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conducted by Petmey J et al, Ariane BN et al, Mokaddas EM et al, Jha BK et al and Kothri A et
al who also isolated these five species. However Dimopoulos G et al isolates 7 species namely C.
albicans, C. tropicalis, C. parapsilosis, C. glabrata, C. krusei, C. dubliniensis and C. lustianae.
Banerjee U et al isolated 7 speices namely C. albicans, C. tropicalis, C. parapsilosis, C. glabrata, C.
krusei, C. gulliermondi, C. haemulonii. Jain M et al isolated 7 species namely C. albicans, C.
tropicalis, C. glabrata, C. parapsilosis, C. haemulonii, C. famata, C. rugose. Adhikary R et al
isolated 9 species namely C. albicans, C. tropicalis, C. parapsilosis, C. gulliermondi, C. lipolytica, C.
famata,C.pelliculose, C. lustianae, C. sphaeria. Agarwal S et al isolated 10 species namely C.
albicans, C. tropicalis, C. parapsilosis, C. glabrata, C. krusei,C.kefyr, C. pelliculose, C. utilis, C.
rugosa, C. haemulonii.
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C. C. C. C. C. Other sp.
albicans tropicalis glabrata krusei parasilopsis
JainSKetal® 1982 18.57 9.09 6.06 C. kefyr-6.06
Gupta N et 2001 21.1 31.6 42.1 5.2
a|19
RaniRetal?®® 2002 4 92 4 C. kefyr-4
Narain S et 2003 53.3 23.3 23.3
a|21
Petmy J et 2003 72 12 8.9 3 4.2
a|22
Rana AH et 2004 45 12 24 13
a|23
Araine BN et 2004 33 17.9 11.8 6.2 31.1
a|24
Present 2019- 161 56 21 41 31
Study 2021
Conclusion

The present study reported a significant shift in incidence of invasive Candidiasis from C. albicans
to Non albicans species. Non - albicans Candida has emerged as an important opportunistic
pathogen. Non-albicans species are assuming an increasing role in nosocomial infections
particularly in adults. The incidence of Candidaemia caused by Candida albicans species is
frequent and increasing significantly. The innate and intrinsic resistances of Non-albicans sp. to
the commonly used antifungal agents creates problems and complicates the management of the
patients. This leads to prolonged hospitalization, increased costs of treatment and delays
recovery requiring extra resources for investigations, management and nursing care.
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