ORIGINAL ARTICLE

CHARACTERIZATION AND SUSCEPTIBILITY PATTERN OF CANDIDA
ISOLATES FROM HIV - SEROPOSITIVE PATIENTS IN A TERTIARY CARE

HOSPITAL
Apurba Sankar Sastry, Sandhya Bhat K, Anand Sankar Sastry, Kumudavathi M S,

1. Assistant Professor, MD, DNB, Department of Microbiology, Meenakshi Medical College, Kanchipuram,
Tamilnadu.

2. Assistant Professor, MD, DNB, Department of Microbiology, Meenakshi Medical College, Kanchipuram,
Tamilnadu

3. Senior Resident, MD, Department of Medicine, MKCG Medical college, Brahmapur, Orissa.

4. Tutor, D (Bact), Department of Microbiology, Meenakshi Medical College, Kanchipuram, Tamilnadu.

CORRESPONDING AUTHOR

Dr. Apurba Sankar Sastry, Assistant Professor,
Department of Microbiology,

Meenakshi medical college and Research Institute,
Kanchipuram, Near Chennai, India

E-mail: drapurbasastry@gmail.com,

Ph: 0091 444327314.

ABSTRACT: BACKGROUND: Difference in expression of virulence factors and in antifungal
susceptibility among different Candida species has raised the need for species-level
identification. Opportunistic infection is usually caused by Candida albicans, however, over the
last decade reports of non-albicans Candida causing this infection is increasing. AIM: The
present study was undertaken to assess the role of various Candida species as opportunistic
pathogens in Human Immunodeficiency Virus (HIV) seropositive patients and testing their
antifungal susceptibility pattern. METHODS AND MATERIAL: 100 clinical samples were
obtained from HIV seropositive patients and 50 from HIV seronegative patients and were
speciated by the conventional methods and also by HiCrome Candida Differential Agar (CHROM
agar). Susceptibility testing of the isolates for Fluconazole and Itraconazole was performed by
Macro broth dilution technique. RESULTS: Candida albicans was the commonest species
isolated followed by C.dubliniensis, C.parapsilosis, C.tropicalis, C.krusei and C.glabrata.
Antifungal susceptibility testing from HIV seronegative patients showed all Candida albicans
and Candida tropicalis isolates were sensitive to both Fluconazole and Itraconazole. Candida
krusei (1 isolate), Candida glabrata (1 isolate), Candida dubliniensis (3 isolate) showed
resistance to Fluconazole and Candida parapsilosis (1 isolate) showed dose-dependent
susceptibility with MIC = 16 pg/ml. Itraconazole resistance was observed for Candida krusei (1
isolate), Candida glabrata (1 isolate), with an MIC range of 21 mg/L. All other isolates, even
which were resistant to Fluconazole were sensitive to Itraconazole. All Candida isolates from
HIV seronegative patients were sensitive to both Fluconazole and Itraconazole. CONCLUSION:
Increasing trend of Non albicans Candida species causing various invasive infections and their
prevalence in a particular geographical area warrant the need of speciation of Candida species.
The long-term use of azoles as prophylaxis for Invasive candidiasis can result in the selection of
Candida isolates thatare more resistant to azole therapy. The non albicans Candida species like
C.glabrata and C. krusei are more resistant to Fluconazole and Itraconazole compared to C.
albicans. Hence the antifungal susceptibility pattern plays an important role for successful
treatment of Candidiasis. The use of Macrobroth dilution method using BHI broth technique will
help in detecting the antifungal susceptibility pattern in a less equipped laboratory.
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INTRODUCTION: Candida species are well known as a member of the normal flora as well as
opportunistic pathogens. Over the past few decades, the number of opportunistic infections
caused by Candida spp has been increased tremendously. The indiscriminate long-term use of
antibiotics, indwelling intravascular catheters, immunosuppresives, cytotoxic therapies,
immune defects and more recently AIDS patients are among the significant risk factors
associated with Candidiasis 1 2 3. In the last decade however, the incidence of infections due to
Candida albicans have decreased and been replaced by non-albicans Candida spp like Candida
tropicalis, Candida parapsilosis, Candida glabrata and Candida krusei with more reduced
susceptibility to antifungal agents*5.

The potential clinical importance of species level identification important as various
Candida isolates differ in the expression of putative virulence factors and antifungal
susceptibility 2 6. The increased isolation rates of non-albicans Candida species and a gradual
shift in the antifungal susceptibility profile to azole antifungal agents, especially in
immunocompromised patients, have warranted the need to diagnose the pathogen quickly as
well as monitor the laboratory data for possible emergence of resistance 7.89.

The available methods for antifungal susceptibility testing are Micro and Macro Broth
Dilution method, Agar Dilution method, Semisolid Agar Dilution method and E-test. Increasing
reports of non-albicans Candida species with drug resistance causing infections and increasing
number of HIV seropositive patients motivated us to undertake the study to differentiate
various Candida spp to find out the most prevalent species and to perform antifungal
susceptibility testing to know the difference in the susceptibility pattern between HIV
seropositive and seronegative patients by Macrobroth dilution method using Brain Heart
Infusion broth (BHI) for Fluconazole and Itraconazole.

MATERIAL AND METHODS: A total of 150 clinical samples (oral swab, blood, vaginal swab,
urine) were obtained from HIV seropositive (100) and HIV seronegative (50) patients (clinically
suspected cases of candidiasis) attending to outpatient department or admitted in the hospital
at Meenakshi medical college, Kanchipuram from May 2009 to November 2010, after taking
informed written consent. None of our patients were on antifungal drugs during sample
collection. With universal precautions, samples were collected and transported to the
laboratory without delay and were processed.

Samples were inoculated on Sabouraud's dextrose agar (SDA). Additionally, samples
were also inoculated on HiCrome Candida Differential Agar (CHROM agar) (Hi Media Pvt Ltd,
Mumbai) for early presumptive identification of various Candida species, based on colored
colony morphology (table-1). SDA slants and CHROM agar plates were incubated at 37 ° C for 48
hr. Isolates were further characterized by performing the following conventional techniques-
Germ tube production, chlamydospore formation on corn meal agar, sugar assimilation profile
and differential growth on SDA at 37 ° C and 42 ° C 810-11, Gram staining of all the isolates was
done from SDA and microscopic morphology was noted (figure-1).
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Antifungal susceptibility testing of all the isolates for Fluconazole and Itraconazole was
performed by Macro broth dilution technique according Clinical and Laboratory Standards
Institute (CLSI) guidelines. For each isolate Minimum Inhibitory Concentration (MIC) for
Fluconazole was calculated as the lowest concentration at which 80% inhibition of growth
occurred relative to that of drug free control, and MIC for Itraconazole was calculated as the
lowest concentration at which 50% reduction of turbidity was produced, as compared with that
For the drug-free control 12-13.

ANALYSIS OF RESULTS: CLSI breakpoints were used for Fluconazole and Itraconazole. Isolates
were considered susceptible for Fluconazole if their MIC was <8 pg/mL, susceptible-dose
dependent (S-DD) if their MIC was 16-32 pg/mL, and resistant if their MIC was 264 pg/mL and
for Itraconazole susceptible if their MIC was<0.125, susceptible-dose dependent (S-DD) if their
MIC was >0.125 to <1 and resistant if their MIC was =21 mg/L determined after 48 h of
incubation 12-15,

RESULTS: Out of 100 HIV seropositive patients, Candida species were isolated from 48 samples
while 52 samples showed no growth. Out of 48 samples with growth, one Candida species was
isolated in 44 samples and mixture of 2 Candida species in 4 samples. (Table-2)Out of 52
isolates, 40 were isolated from oral thrush, 6 from urine, 3 from blood, and 3 from vaginal swab.

Candida albicans was the commonest species isolated (28 strains) followed by 13
strains of C. dubliniensis, 5 strains of C.parapsilosis, 3 strains of C.tropicalis,2 strains of C.krusei
and 1 strain of C.glabrata were identified (fig-2).

Out of 50 HIV seronegative patients, Candida species were isolated from 24 samples
while 26 samples showed no growth. Out of 24 samples with growth, one Candida species was
isolated in 20 samples and mixture of 2 Candida species in 4 samples. Out of 28 isolates, 24
were isolated from oral thrush, from urine and 4 from vaginal swab. (Table-2)

Candida albicans was the commonest species isolated (18 strains) followed by 6 strains
of C. dubliniensis, 3 strains of C.parapsilosis, 1 strain of C.tropicalis were identified.

Out of 40 Candida isolates from oral thrush, 24 isolates were C.albicans, 13 isolates were
C.dublinienis, 2 isolates were C.tropicalis and 1 isolate was C.parapsilosis.

Antifungal susceptibility testing of Candida isolates from HIV seropositive patients
showed all Candida albicans and Candida tropicalis isolates were sensitive to both Fluconazole
and Itraconazole (100%) and Candida krusei (1 isolate), Candida glabrata (1 isolate), Candida
dubliniensis (3 isolates) showed resistance to Fluconazole with MICs of 64 pug/ml at 48 hr, and
Candida parapsilosis (1 isolate) showed dose-dependent susceptibility with MIC = 16
ug/ml(figure3).

Itraconazole resistance was observed for Candida krusei (1 isolate), Candida glabrata (1
isolate), with an MIC range of =1 mg/L. All other isolates, even which were resistant to
Fluconazole were sensitive to Itraconazole. Out of 13 isolates of Candida dubliniensis, three
showed resistance (23%) to Fluconazole but all were sensitive (100%) to Itraconazole (figure-
4). All these resistant strains were isolated from oral thrush. One out of 5 isolates of Candida
parapsilosis showed dose dependant susceptibility to Fluconazole, which was also isolated from
oral thrush.

Antifungal susceptibility testing of Candida isolates from HIV seronegative patients
showed all Candida albicans and non albicans Candida isolates were sensitive to both
Fluconazole and Itraconazole (100%) and no antifungal drug resistance observed.
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DISCUSSION: C.albicans and non-albicans Candida are opportunistic yeasts, causing severe
disease in immunocompromised individuals, like in AIDS patients 7. Oropharyngeal Candidiasis
is one of the most common opportunistic infection in patients with AIDS. Infact oropharyngeal
Candidiasis is known to be an AIDS indicator disease *. In the present study out of 52 Candida
isolates, C.albicans (53.8%) was the predominant isolate followed by Candida dubliniensis
(25%), which was similar to the study done by Lopez-Dupla et al in 1992 who reported 44.4%
isolation of C.albicans and Wabale et al in 2010 (73.3%) from HIV seropositive patients 418

In the present study out of 52 Candida isolates from HIV seropositive patients, 40
Candida species were isolated from oral thrush. Out of 40 Candida isolates from oral thrush, 24
isolates were C.albicans, 13 isolates were C.dublinienis, 2 isolates were C.parapsilosis and 1
isolate was C.tropicalis.

Non albicans Candida as the causative agent of oral thrush have been reported from
various places ranges from 6.55%-70%. In our study the isolation rate of non albicans Candida
species from HIV seropositive patients from oral thrush was 16/40 i.e.40%. Majority of non
albicans Candida isolated were C.dubliniensis (13/16). Sullivan et al reported 64 C.dubliniensis
from 55 Irish and Australian HIV seropositive patients 19.

The increasing emergence of “non-albicans Candida” thus seems to be associated with
HIV pandemic. Since C. dubliniensis closely resembles C.albicans phenotypically it is possible
that it is being missed in most of laboratories were only germ tube is solely used of the
identification of C.albicans. Emergence of C. dubliniensis infection in HIV seropositive patients is
a matter of concern due to the emergence of resistance to commonly used azole antifungals *.

In our study, all the resistant Candida spp. was isolated from oral thrush. In contrast to
our study, resistance was observed for Candida spp. isolated from blood in study by Canan et al
in 201015, This could be because of low number of blood isolates in our study.

The use of automated systems such as API20 is unaffordable due to its high cost.
Conventional sugar assimilation testing methods can be used for identification, but it takes long
time and procedure is cumbersome. Molecular based techniques such as PCR and DNA
fingerprinting are very useful in speciation but are not readily available in routine microbiology
laboratories 2°.

The colonies of the Candida species can be distinguished following primary isolation
from clinical specimens by using CHROM agar medium, which is very much cost effective.
CHROM agar shows sufficient sensitivity to grow the most important yeasts. It can serve as
primary isolation and differentiation medium for clinical specimens likely to contain yeasts. A
major advantage is the ability to detection of mixed cultures of yeast in clinical specimens.
Hence CHROM agar Candida would be a useful, cost effective tool for rapid identification of
various Candida species directly from clinical samples 2.5.9.21,

In the present study, CLSI reference Macrobroth dilution method (M27-A3) was used to
determine the susceptibility of 52 Candida isolates to Fluconazole and Itraconazole. The ability
to determine MIC results within 24hour is potentially advantageous for early clinical application
of antifungal susceptibility results. The present study also performed 24 hour and 48
assessments, and only a few isolates required 48 hour of incubation for optimal growth 13.
Antifungal susceptibility testing revealed resistance to Fluconazole among C. dubliniensis
isolates, where as all C.albicans isolates were sensitive. 3 (23%) isolates of C. dubliniensis were
resistant to Fluconazole with MIC range of 64 pg/ml, which matches with observation made by
Chunchanur SK et al (22.7%) 8. However, isolates of C. dubliniensis resistant to Fluconazole
may still be sensitive to other azole compounds such as Itraconazole and Voriconazole 22, which
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matches with our study results. Recently there has been an increased incidence of treatment
failures in Candidiasis patients receiving prolonged Fluconazole 23. Replacement of C. albicans
by C. dubliniensis is known to occur in patients treated with Fluconazole. The antifungal
pressure exerted by this drug influences the oral microbial ecology in these patients, as species
that are better able to adapt to antifungal pressure persist over those that are suppressed by the
treatment 8 24

The second most common non-albicans Candida species overall isolated from all the
samples in our study was C. parapsilosis 5/24(20.8%) which was similar to other reports
documented elsewhere 18, 26,

The morbidity and risk associated with Candidiasis, along with increased incidence of
treatment refractory Candidiasis as well as the high incidence of AIDS, makes it important that
species identification of Candida isolates should be done along with antifungal susceptibility
testing in most of the tertiary care laboratories 25. The use of Macrobroth dilution method using
BHI broth, for antifungal susceptibility testing will help in detecting the antifungal susceptibility
pattern in a resource constrained laboratory.

CONCLUSION: Though Candida albicans continues to the common & important pathogen among
the Candida spp, there is a drastic increase in the incidence of other species like Candida krusei,
Candida tropicalis, Candida glabrata and Candida parapsilosis. Hence identification of Candida
to the species level has become compulsory to assist the selection of appropriate antifungal
agents in treatment of invasive candidiasis because most of the Non albicans Candida especially
Candida glabrata and Candida krusei exhibit reduced Fluconazole susceptibility. The long-term
use of azoles in the prophylaxis of systemic mycoses can result in the selection of Candida
isolates that are more resistant to azole therapy. Hence rapid species identification and
susceptibility testing is of great need for treating physician. Proper identification of Candida
species, their prevalence in a particular geographical area and studying their antifungal
susceptibility pattern is important for successful treatment of Candidiasis. The use of
Macrobroth dilution method using BHI broth technique will help in detecting the antifungal
susceptibility pattern in a less equipped laboratory. Although the number of Candida species
and antifungal agents used in the present study were limited, the results provide a preliminary
idea about the isolates susceptibility patterns. Even though our hospital is a tertiary care centre,
none of the Candida albicans isolates showed the resistance pattern to Fluconazole and
Itraconazole. Hence clinicians can use these two azole antifungals to treat the patients with
candidiasis in our hospital setting. However, our study has few limitations, as we have obtained
very low no. of isolates from blood, urine and vaginal swab compared to oral swabs; we were
not able to draw any clear significance from theses samples.

Candida Colony colour No. of isolates from | No. of isolates from HIV

species HIV seropositive | seronegative patients (n-28)
patients (n-52)

Candida albicans | Light-green 28 24

Candida Dark-green 13 -

dubliniensis

Candida Cream to pale|5 3

parapsilosis pink

Candida Blue with pink | 3 1
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tropicalis halo
Candida krusei Pink 1
Candida glabrata | Pink 1

Table-1-Guideline for speciation of various Candida isolates CHROM agar medium 1¢and
the results of various Candida species isolated

HIV Total No Growth | Single Mixture of | Total number

serological number  of | growth observed | Candida 2 Candida | of  Candida

status patients observed spp.- spp. spp .isolated
isolated isolated

HIV 100 52 48 44 4 (4x2=8) | 44+8=52

seropositive

HIV 50 26 24 20 4(4x2=8) 20+8=28

seronegative

Table 2: Results of total number of Candida spp. isolated from HIV seropositive and
seronegative patients.

Figure- 1a

Figure-1b

Figure-1 : Gram staining from SDA (1a- Candida albicans, 1b- Candida krusei)

Figure-2 -different chromogenic reactions of various Candida species isolated.
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Figure-3 (Macrobroth dilution of antifungal (Fluconazole) susceptibility testing (break
point method), showing- C- control without drug, F1-F5- various Candida isolates), F1
and F2 showing turbidity (resistant to Fluconazole), F3-F5- optically clear (susceptible to
Fluconazole),

Figure-4 Macrobroth dilution of antifungal (Itraconazole) susceptibility testing (break
point method) ,showing- C- control without drug, 11-I5- various Candida isolates, I1
showing turbidity (resistant to Itraconazole), 12-I5- optically clear (susceptible to
Itraconazole)
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