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ABSTRACT

Profiling and antifungal susceptibility of Candida sp. in blood was conducted and the specimens were collected
from Thanjavur Medical College, Thanjavur, India. Atotal of 31 isolates were selected for prospective analysis over
a period of 6 months. Candidemia was diagnosed by positive blood culture bottles. Candida sp. were identified to
species level by germ tube test, Hi- Chrome Candida agar, methyl blue SDA agar, rapid trehal ose and maltose test,
corn meal agar and sugar fermentation tests using standard techniques. All the Candida isolates were tested for
antifungal susceptibility to amphotericin B and fluconazole by the disc diffusion method. Most frequent isolates were
C. parapsilosis (66%), C. tropicalis (19%), C. albicans (6%), C. glabrata (6%) and C. guillermondii (3%). About
6.5% polymicrobial candidemia has been described. Most of the blood isolates were from the Intensive Care Units
(ICU) (81%) especially neonatal (61%) and few from other wards (19%). 84% isolates were resistance to
fluconazole, 56% isolates were resistant to voriconazole and 16% isolates were resistance to amphotericin B.
Among the isolates C. parapsilosis was found to be predominant in occurrence. Most of the isolates were resistant
to fluconazole.
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INTRODUCTION

There has been an increase in the incidence of rappstic infections in immunocompromised patiemtsd
children. Their incidence has greatly increased tve past several decades with the introductidorofd-spectrum
antibiotics.Candida sp.has become the fourth most common organism redgerfsir bloodstream infection in the
intensive care unit (ICU) [Eggimaret al., 2003].Candida sp. account for 9-13% of all blood isolates in megal
intensive care units NICUs [Baradkatral., 2008]. Among them, th€andida albicans and several relatefandida
sp. are of foremost importance as opportunistibigens in immunocompromised hosts, which may ciitese
threatening infections. Althougd. albicansis the species mainly isolated from patients bhepspecies also cause
nearly 40% of the infections. It is therefore vémyportant to identifyC. albicans as well as othe€andida sp.
rapidly yet reliably in routine clinical microbioyy practice.

The primary isolation of yeasts from biological sipeens is generally based on culture on Sabourexttate agar,

a medium that does not allow species identificatidifferential isolation media like chromogenic needhat
distinguish Candida sp. on the basis of the morphology and colourhaf tolonies on primary cultures were
evaluated. A valuable and simple test for the raprdsumptive identification of. albicans is the germ tube test
[Donald Sheppardt al, 2008].The resistance of norC: albicans isolates to currently available antifungal drugs
represents a major challenge for future empiribardapeutic and prophylactic strategies [Krcmery &agnes,
2002]. Rapid and accurate species identificatiahus necessary to optimize the choice of antifuttgarapy. The
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antifungal susceptibility testing of the yeast &dek are done by disc diffusion method by using reotggicin B,
voriconzole and fluconazole.

The profile of Candida sp. differs from geographical locations. In maeyports, identification ofCandida sp.
isolates has been based on the commercially alaikits for their biochemical characteristics. kcent years
Candida sp. infection has increased clinical awarenelas;Tthe present work was aimed to culture andifgehe
Candida sp. from blood stream infections and to deterntiireedistributions of species involved in thesedtifas.

MATERIALSAND METHODS

Sample Collection

For a period of six monththe clinical isolates o€andida sp. from blood were collected from 31 patientgrfro
Thanjavur Medical College, Thanjavur, India. Thedd was usually drawn for from peripheral vein,. esgna
cubitalis for isolation of the pathogen. Blood veadlected with a sterile needle and syringe ancteated in bottle
of blood culture bottle. Thorough disinfection bétpatient’s skin was done by scrubbing the veripue site with
70% alcohol or iodine, to reduce the contaminatais.

Fungal blood cultures

The biphasic brain heart infusion (BHI) (Hi-Medislumbai, India) agar plus broth was used for funigialod

culture. 5 ml of blood was inoculated into the ardt bottles, they were incubated in an uprighttpmsifor 30 d at
37° C. Cultures were examined daily for visual emick of growth, and each examination was followedjdntle
mixing of the blood-broth mixture over the agam$$a Visual growth was stained and sub-cultured agpropriate
media for identification [Glenn Roberts and JohnsWagton Il, 1975]. The growth was sub-cultured SIDA

medium and then incubated at 37°C. For morpholbgitaracterization Lacto phenol cotton blue tefR@B) was
done.

Test for germ tube formation

The suspecte@andida cultures were inoculated into 0.5 ml of human sem a small tube and incubated at 37° C
for 2 h. After 2 h of incubation, a loop-full of iture was placed on a glass slide and overlaid aitlover-slip. The
preparation was examined under bright field micopsc for germ tube with no constriction at the podrft
attachment to the yeast cells which is noticed amly. albicans [Donald Shepparet al, 2008].

Differential identification ofCandida

HichromeCandida agar

Overnight colonies were inoculated on Hichro@endida agar (Hi-Media, Mumbai, India) and incubated atG7
for 48 h. The colonies were identified by theiraxol [Baradkaset al., 2010]

Methyl Blue-Sabouraud Agar

This fluorometric test for rapid identification @f albicans was performed according to the methods of Roggent
et al. [1999]. Overnight colonies were transferred ttripgishes containing methyl blue- sabrouraud meHRigtri
dishes were incubated at 37°C and the results exerkeiated after 48 h of incubation. The coloniesewayvaluated
under UV lamp (wavelength 365 nm) for brightly fleeced colonies [Minet al., 2001].

Test for chlamydospore formation

The suspecte@andida cultures were streaked on the Corn Meal Agar (CNtAi}Media, Mumbai, India) plate. A
heavy inoculum of yeast was streaked across a ptattaining the medium and a cover slip is placesr @t. The
streak was projected beyond the cover slip. Therptates were incubated at 25° C for 48 - 72 h. ddge of the
cover slip was examined under low power and higlwgsoobjective for chlamydospores, blastospores and
pseudohyphae [Staib and Morschhauser, 2007].

Carbohydrate fermentation tests
Fermentative yeasts recovered from clinical specismproduces carbon dioxide and alcohol. Productibgas
rather than a pH shift is indicative of fermentatidhe test organism was inoculated in the sugatiume and
incubated at 37° C for 48-72 h. The results weterfmeted by colour change from yellow to pink agabk
production in the Durham'’s tube.
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Rapid Trehalose and Maltose test

The test is based on the capacityCofjlabrata to hydrolyze trehalose (but not maltose) into tiacgse molecules
in less than one minute. Three URS-1 G (Teco distigs) U.S.A) urine reagent strips were used feheast. The
detection pad of the first strip was hydrated waitte drop of 0.01% trehalose solution; the secoriyl w&as hydrated
with one drop of 0.01% maltose solution, and thHedtkvith one drop of sterile distilled water. Onetwo yeast
colonies with an identical appearance were pickethfthe agar plates and smeared directly on to ehatfe three
reagent pads. Care was taken to discard all eXigess. A positive test on any strip was indicatedcomparing the
corresponding colour chart within 1 minute. [Witiier B., 2005].

Anti Fungal Susceptibility Test (AFST)

All the clinical isolates were screened for antgah susceptibility testing by the disc diffusion thmed using
amphotericin-B (100 units), voriconazole (1pg) dhttonazole (25upg) (Hi-Media, Mumbai, India), on Néu
Hinton agar (Hi-Media, Mumbai, India) (MHA) supplemted with 2% glucose and methylene blue dye OrBjig/
The test isolates were streaked over the entire sigéace of the plate three times, turning theepkt 60° angle
between each streaking and allowed the inoculudrydor 5-15 minutes with lid in place. The antinfjal discs
such as amphotericin-B and fluconazole were plasegtically by sterile forceps at the centre atl@éd mm apart.
Then the plates were incubated at 37°C for 48 ImeZdiameters were interpreted as per the approve@Ls
(M44-A) guidelines [Clinical and Laboratory Standsuinstitute. 2004].

RESULTS

Sample Collection

In the total number of specimens collected 58%sofiates were from female patients and 42% of ieslatere from
male patients, 61% isolates were from age rangatgw 10, 13% isolates were from age ranging 50arave, 7%
isolates were isolated from age ranging 21-30 dnfiGtand 3% from age 31-40.

Fungal blood cultures
Fungal blood culture bottles showed remarkable groin most of the bottles and the fungal coloniesren
identified asCandida sp. by LPCB staining (Fig. 1).

Fig. 1 LPCB staining of Candida sp.

Test for germ tube formation
There was only two species 6hndida isolated. Both of these strains were germ tubegesttive. Most of the
laboratories uses germ tube test for the identiioeof Candida sp. because it is easier to perform and interpret.
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Differential identification ofCandida

Both Corn meal agar and Hi — Chrome agar were usefidentifying the two isolates the species idied
produced fluorescence under UV light in methyl b&I2A agar. In sugar fermentation test two straihgctv were
identified wereC. tropicalis andC. parapsilosis. For analysis these strains were considered. @arapsilosis. C.
parapsilosis is the second most common species found in patithscandidemia. The carbohydrate fermentation
tests forCandida sp. are presented in table 1. The rapid trehalose amltbse test were positive for the two C.
glabrata isolates. The limited sugars used in sugar feratiemt test, produces same results@oglabrata andC.
parapsilosis.

Table 1. Sugar Fermentation Test

Sugar
Glucose | Sucrose | Lactose | Maltose | Trehalose | Film
+ - - - -

Blood isolates

+ - + + narrow

+ - + + narrow

narrow

+ - + + narrow

+ - + + narrow

+ - + + narrow

+ - + + narrow
+ - + + narrow

,_\
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+
+
+

Antifungal susceptibility test

Out of the total number of isolates 83.87% straigse sensitive for amphotericin B, 43.55% were #ieBsto
voriconazole and 19.35% strains were sensitiveflistonazole. SomeCandida species likeC. tropicalis, C.
albicans and C. guillermondii showed 100% resistance to fluconazole, whefeaggarapsilosis and C. glabrata
showed 80% and 50% resistance to fluconazole résplc Even 50% strains o. tropicalis andC. glabrata were
resistant to amphotericin B and 5% strainsCofoarapsilosis were resistant to Amphotericin B. All strains ©f
albicans andC. guillermondii were sensitive to amphotericin B

DISCUSSION

Fungemia (Candidemia) is the presence offungi @asisin the blood. It is most commonly seen in
immunosuppressed or immunocompromised patients. tieemost important risk factors are the use ofldro
spectrum antibiotics and colonization by fungi. €thisk factors are dialysis, diabetes, lowereestihal flora,
suppressed immune system, high severity of illnessltiple abdominal surgeries, use of steroids éudns.
Candidemia showed high mortality and morbidity. Tinest common pathogen Sandida albicans, causing
roughly 70% of fungemia. In our stu@andida isolates were predominantly isolated from femadgemts (58 %).
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Further candidemia was frequently associated wifants (61%) and age growb0 (13%) which was nearly
correlated with studies by Shivaprakasétaal., [2007] of Kerala. They observed candidemia isclateore
frequently from infants 44% arkl40 year age group 23.7%.

Due to its ease in performing and result intergi@ta germ tube method is generally used for idimatiion of C.
albicans but someC. albicans are germ tube negative, methyl blue SDA mediumblmadopted to identify these
germ tube negativ€. albicans. In Hi-chromeCandida media theCandida sp. were identified by their colony colour
and in corn meal agar the corresponding morphofoggach species were observed. There was 100%I|aton
among species identification by corn meal agarHind chrome agar. The rapid trehalose and malteseréquires
low inoculum. It differentiate€. glabrata from C. parapsilosis by fermenting the trehalose but not maltose within
minutes. Thus it is a rapid and cost effective tessthe identification ofC. glabrata.

The Antifungal susceptibility of the isolates wastefmined by disc diffusion method. There was anditi
increase in resistance wi€ tropicalis, C. parapsilosis, C. albicans and C. guillermondii. This may be due to the
difficulty associated with the differences in growfates and the end point interpretation in digfusion method
leads to low reproducibility. Most of th€andida sp. was susceptible to amphotericin B and thederge of
amphotericin resistantaddida sp. in our study was 16%.

CONCLUSION

Candidemia is considered as a major problem witgane to fungal infections in hospitals. The emecgeof

resistance against amphotericin B and an increaghe resistance against flucanazole was observgdgdthe

study. Further continuous surveillance programneenaeded in order to identify the possible chamyése species
distribution and antifungal susceptibility pattenf<Candida isolates.
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