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Abstract

Background: Infections due to Candida spp. are increasing especially in
immunocompromised and critical care unit patients. Antifungal susceptibility
tests are important to optimize antifungal treatment considering the increasing
rates of Candida non albicans species and emergence of acquired antifungal
resistance in some Candida species. This study was aimed at characterization
of Candida spp. isolated from various specimens using VITEK2 system with
special emphasis on isolates obtained from critical care areas and comparison
of the antifungal susceptibility pattern of isolated Candida spp. using VITEK 2
system and E-test. Materials and Methods: 60 clinical isolates of Candida
spp. were speciated using conventional tests and VITEK 2 automated system .
Antifungal susceptibility automated method, the Vitek 2 system (VK2), was
compared to E test procedure for fluconazole, voriconazole and Amphotericin
B susceptibility. Result: Candida non albicans species predominated the
isolates. Candida non albicans showed only low-level resistance to azoles and
all Candida albicans isolates were azole sensitive. For azoles, essential
agreement ranged from 95% to 100% and 100% for amphotericin B.
Conclusion: The AST-YSO01 Vitek 2 card system (bioMérieux) is a reliable
standardized automated antifungal susceptibility test and showed comparable
results to E test and thus may be used alternately.

INTRODUCTION

Candida species are the leading cause of invasive
fungal infections in hospitalized patients and are the
fourth most common isolates recovered from cases
of  nosocomial  bloodstream infections. !
Candidemia is associated with mortality of about
30-40%.[

An increase in incidence of Candida infections have
been reported recently due to risk factors like
widespread use of broad spectrum antibiotics,
exposure to invasive procedures, underlying
immunodeficiency states and malignancies.®! Due to
the increasing size of the patients at special risk
(neutropenia, immunosuppression, metabolic
dysfunction), Candida spp continues to be threat in
the critical care patients with increasing number of
Non-albicans Candida (NAC) being isolated. A
majority of infections are commonly attributed to
five species—C. albicans, C. glabrata, C.
parapsilosis, C. tropicalis, and C. krusei.d C.
guilliermondii and C. lusitaniae are slowly emerging

as new causative agents of invasive candidiasis.
While C glabrata and C. parapsilosis were being
reported from North America and Europe, recent
reports have established them as emerging
pathogens in the critical care patients from India
t00.P Recent evidence suggests that the majority of
infections produced by this pathogen are associated
with biofilm growth.[] Speciating the Candida
isolates is very critical in the management of these
diseases as different species vary in their
susceptibilities to the antifungals tested in vitro.["]
Non-albicans Candida demonstrate innate or
acquired resistance to fluconazole, the most cost-
effective and readily available antifungal drug for
treatment of candidiasis.’®! Secondary resistance to
amphotericin B has been described in C. tropicalis,
C. parapsilosis, C. lusitaniae, and C. haemulonii.ll
Thus Antifungal susceptibility testing permits an
accurate treatment selection and can significantly
contribute to the understanding of local and global
fungal resistance epidemiology.%
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The VITEK 2 system (bioMérieux, Inc.,) permits
both  species identification and antifungal
susceptibility testing within 18 h compared to 48—72
h for the other methods. The mean time-to-result for
the VITEK 2 system is 15 hours for amphotericin B
(with a range of 11 to 27.8 hours) and fluconazole
(with a range of 9 to 24.2 hours) and 12.4 hours for
voriconazole (with a range of 8.1 to 25.1 hours).[*!
E-test is a recently commercialized simple and rapid
method of antimicrobial susceptibility testing. After
incubation for 24-48 hours for the diffusion of the
antifungal agent, the oval-shaped inhibition zone of
candidal growth indicate the minimal inhibitory
concentrations (MICs).1*2

Since the susceptibility patterns of Candida spp. are
usually unknown, empirical therapy is usually
provided to the patient. Hence it is important to find
out the various prevalent species in various regions
due to their varied resistance profile against
commonly used antifungal drugs. It not only reduces
the cost of patient care by providing appropriate
antifungal agent but also helps in contributing to the
local fungal resistance epidemiology data.
Commercially available E-strips and automated
systems like VITEK2 systems provide an easier and
cost effective alternative which can also
significantly reduce the turn around time of the
specimens in a busy clinical laboratory.

MATERIALS AND METHODS

This Cross-sectional Study was conducted in the
Department of microbiology, Government T.D.
Government Medical College, Alappuzha, India
from January-December 2019. The study samples
included all the isolates of candida spp obtained in
the Department from various sterile sites (blood,
urine, sputum, Endotracheal aspirates, Pus
Aspirates, central line tips, other body fluids).
Candida spp. isolated was identified preliminarily
by gram staining, germ tube test and pigment
production in chrome agar. The isolates were then
subcultured on SDA slants to obtain pure cultures
and to ensure viablility. The identification was
confirmed by VITEK2 systems. Subsequently,
antifungal susceptibility testing was performed for
Fluconazole, Voriconazole and Amphotericin B
simultaneously using VITEK2 system and E test.
E-strips of Fluconazole (MIC range of 0.016-256
pg/ml), Voriconazole (MIC Range of 0.002-32
pg/ml), and Amphotericin B (MIC Range of 0.002-
32 pg/ml) was used. RPMI 1640 broth with 2%

glucose and 1.5% Bacto agar, buffered to pH 7.0
with 0.165 N-morpholino propanesulfonic acid
(MOPS) buffer was used for testing. Statistical
analysis was performed using SPSS 16.00 software.

RESULTS

A total of 60 isolates obtained from various sterile
sites — blood(6), pus (24) and urine (30) were
included in the study. VITEK final identification of
“excellent,” “very good,” “good,” was considered to
be acceptable identification. Candida non albicans
was the predominant species isolated from
44(77.33%) samples whereas Candida albicans was
isolated from 16 (26.6%) samples. Candida non
albicans spp isolated were C. parapsilosis
(23,38.33%), C.tropicalis (17,28.33%), C. krusei
(1,1.66%), C. lusitaniae(1,1.66%), C.
ciferrii(2,3.33%). [Figure 1]

Of the 6 blood samples, three samples yielded C.
parapsilosis and three yielded C. tropicalis. C.
parapsilosis  predominated in  pus samples
(11,45.83%) followed by C. albicans(6,25%), C.
tropicalis (4,16.6%),C. ciferri(2,8.3%)and
C.lusitaniae (1,4.16%). The major pathogen from
urine samples was C. albicans (12,40%) while C.
tropicalis accounted for 9(30%), Candida tropicalis
for 8(26.6%) and C.krusei for 1(3.33%)case
respectively. [Table 1]

All 16 Candida albicans isolates were sensitive to
fluconazole  (MIC90-0.032-0.19), voriconazole
(MIC90 0.04-0.09) and Amphotericin B (MIC90
0.012-0.19). Similar results were obtained for
Candida tropicalis.

Only one in 23 Candida parapsilosis isolates showed
resistance to fluconazole (MIC90-12).The sensitive
MICs varied from 0.047-1.5. All isolates were
sensitive to voriconazole (MIC90 0.0023-0.094) and
Amphotericin B (MIC90 0.064-1).

The only C.krusei isolate obtained from urine
sample was moderately sensitive to
fluconazole(MIC90-8) and sensitive to both
voriconazole (MIC90-0.25) and Amphotericin
B(MIC90-2).

Both C.Cifferri isolates were sensitive to
voriconazole(MI1C90-0.25-0.5) and Amphotericin B
(MIC90 1-1.5) and resistant to fluconazole(MIC90-
32)

For both azoles, the essential agreement between
VITEK?2 system and E test were excellent, ranging
from 95% - 100%. For amphotericin B the essential
agreement between both tests were 100%

Table 1: Antifungal susceptibilitiy of Candida isolates

Species name N Fluconazole Voriconazole Amphotericin

Sensitive IM Resistant | Sensitive IM Resistant | Sensitive IM Resistant

Candida 16 Vitek 16(100%) | 0(0%) 0(0%) 16(100%) 0(0%) 0(0%) 16(100%) 0(0%) | 0(0%)

Albicans Etest 16(100%) [ 0(0%) 0(0%) 16(100%) 0(0%) 0(0%) 16(100%) 0(0%) | 0(0%)

Candida 17 Vitek 17(100%) [ 0(0%) 0(0%) 17(100%) 0(0%) 0(0%) 17(100%) 0(0%) | 0(0%)

Tropicalis Etest 17(100%) [ 0(0%) 0(0%) 17(100%) 0(0%) 0(0%) (100%) 0(0%) | 0(0%)

Candida Vitek (95.5%) 0(0%) 1(4.5%) 22(100%) 0(0%) 0(0%) 22(100%) 0(0%) | 0(0%)

parapsilosis 23 Etest 22(95.6%) | 0(0%) 1(4.5%) 22(100%) 0(0%) 0(0%) 22(100%) 0(0%) | 0(0%)

Candida Krusei 1 Vitek 0(0%) 1(100%) | 0(0%) 1(100%) 0(0%) 0(0%) 1(100%) 0(0%) | 0(0%)

Etest 0(0%) 0(0%) 1(100%) 0(0%) 1(100%) 0(0%) 1(100%) 0(0%) | 0(0%)

Candida 1 Vitek 1(100%) 0(0%) 0(0%) 1(100%) 0(0%) 0(0%) 1(100%) 0(0%) | 0(0%)
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Lusitaniae Etest 1(100%) 0(0%) 0(0%) 0(0%) 1(100%) | 0(0%) 1(100%) 0(0%) | 0(0%)
Candida Ciferii | 2 Vitek 0 (0%) 0(0%) 2(100%) | 2(100%) 0(0%)) 0(0%) 2(100%) 0(0%) | 0(0%)
Etest 0(0%) 0(0%) 2(100%) | 2(100%) 0(0%) 0(0%) 2(100%) 0(0%) | 0(0%)
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