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ABSTRACT 

Aim:  To explore the usefulness of chromogenic medium in speciating clinical isolates of Candida 

and to determine their antifungal susceptibility.  

Methodology: A total of 50 Candida isolated from various clinical specimens were included in 

the study. Speciation of Candida was done based on the growth on chromogenic medium and other 

conventional methods.  Antifungal susceptibility testing was performed against fluconozole and 

amphotericin B.   

Results: Among the 50 clinical Candida isolates, 45 could be speciated with the help of chromogenic 

medium. Only 30% of the Candida isolates were identified as Candida albicans and the rest were 

non albicans Candida species. Among the non albicans species Candida tropicalis was the 

commonest isolate followed by C. glabrata and C. parapsilosis.  None of the strains were resistant to 

amphotericin B or fluconazole.  

Conclusion: Use  of  chromogenic  medium  with  the  morphology  on  corn  meal  agar  provides  

rapid identification of commonly isolated Candida species from clinical specimens. This will be 

useful to initiate appropriate antifungal therapy thereby reducing morbidity and mortality.  

Keywords: Candida albicans, Chromogenic medium, Antifungal susceptibility, speciation, Non 

albicans Candida 

 
INTRODUCTION 

The incidence of various fungal pathogens has 

increased dramatically over the past few decades. 

Candida species are the most common of these 

pathogens and have emerged as important 

opportunistic pathogens in the last decade. 

Infections by this group are often severe, rapidly 

progressive and refractory to therapy. 

Suppressed host defense and exposure to 

multiple risk factors are responsible for their 

emergence. Use of newer and broad spectrum 

antibacterial agents, increasing patient 

population living with AIDS, haematological 

malignancies or solid organ transplantation have 

been the contributory factors for the emergence of 

Candida species as important pathogens  
(1,2) 

 

Though Candida albicans is considered to be the 

commonest species causing human diseases, there 

are increasing reports of non-albicans Candida 

species emerging as important pathogens. 
(1,3)

 A 

rise in less common Candida sp. has been 

associated with significant morbidity and 

mortality. 
(4)

 The emergence of drug resistant 

Candida sp. which is largely attributed to use of 

prolonged and irrational empirical therapy has 

further complicated patient management. 

Some of the non-albicans Candida sp. are known 

to have varied susceptibility pattern to the 

routinely used antifungal agents especially the 

azoles. Conventional methods available to 
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speciate the non albicans Candida sp. are time 

consuming and cumbersome.
(5)

 To overcome this 

problem CHROM agar, a chromogenic differential 

culture medium was introduced. The 

manufacturers claimed that this chromogenic agar 

can facilitate the isolation and presumptive 

identification of certain clinically important 

Candida species. With the current scenario 

where non  albicans  Candida  species  are 

frequently  isolated  from  clinical  specimens,  an 

early identification and speciation of positive 

Candida cultures is  important . The present study 

was undertaken to explore the usefulness of 

chromogenic medium for speciation of Candida 

isolated from clinical specimens and to determine 

their drug susceptibility patterns. 

 

MATERIALS AND METHODS  

Isolation and identification of yeast 

A total of 50 Candida isolated from various 

specimens (blood, clean-voided mid stream urine,   

pus,   broncho-alveolar   lavage   and   tracheal   

aspirates)   submitted   to   the   clinical 

microbiology     laboratory from different clinical 

units of Pondicherry Institute of Medical Sciences 

(PIMS), a tertiary care hospital, were included in 

the study. All suspected yeast colonies on sheep 

blood agar were confirmed by Gram staining. 

All such yeast isolates that grew on sheep blood 

agar (HiMedia, Mumbai, India) were sub cultured 

on   chromogenic medium (HiChrom agar 

Candida; HiMedia, Mumbai, India) and 

incubated at 37
o 

C. The isolates grew well and 

developed distinctive colored colonies after 

overnight incubation. The plates were further 

incubated for 24 h to observe well distinguished 

colonies. Presumptive identification was made 

by n o t i n g  t h e  color of the colonies as per 

the manufacturer's Instructions. 
 
 All isolates were 

further inoculated on corn meal agar (CMA) by 

slide culture method to determine microscopic 

morphological features of various Candida 

species.
 (6)

 

Antifungal susceptibility testing by disc diffusion 

method was performed as per CLSI M44A 
(7)

 

document against fluconazole discs (Hi Media, 

Mumbai, India) for all the 50 isolates. Briefly the 

yeast suspension was prepared in 5ml of sterile 

normal saline and turbidity was adjusted to 

0.5McFarland standard. Modified Muller Hinton 

agar (Muller-Hinton agar + 2% glucose + 0.5 

µg/ml of Methylene blue, pH 7.2) plates were 

inoculated and fluconazole (25 µg) discs (Hi 

Media, Mumbai, India) was placed on each plate. 

Results were obtained after 24 hours of incubated 

at 37
o 

C. MIC of Amphotericin B was determined 

by agar dilution method for 37 isolates. 

Amphotericin B (Hi Media, India) stock solution 

and working concentration were prepared as per 

CLSI guidelines.
 (8) 

As the study did not involve human subjects, 

obtaining informed consent was waived by the 

Institute Ethics Committee. Throughout the study 

C.albicans (ATCC90028), C.parapsilosis 

(ATCC90018), and C.krusei (ATCC6258), ATCC 

standard strains were used as Quality controls. 

 

RESULTS  

Only 15/50 (30%) of the strains were identified 

as C. albicans. Nearly half of the remaining 35 

strains were C. tropicalis (43%), followed by 

C.glabrata (25%) and C.parapsilosis ( 17%).   

Candida species identified by the color on the 

chromogenic medium is shown in fig 1. Out of 50 

isolates, 45 isolates showed characteristic 

morphology for that particular Candida species 

identified by CHROM agar. Three Candida 

isolates did not correlate with morphology on corn 

meal agar and hence did not fit with any 

Candida species.  However on CHROM agar 

t h e s e  were identified as Candida  glabrata, 

Candida albicans and Candida krusei. One 

Candida albicans which showed green colored 

colonies on CHROM  agar and was positive for  

Germ tube test (GTT)  did  not  show  any 

chlamydospores  on  Corn  meal  agar, but only 

elongated yeast cells. The other two isolates, one 

identified as Candida glabrata on CHROM agar 

resembled Candida parapsilosis in morphology 

on corn meal agar (short pencil shaped yeast 
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cells) and the one identified as Candida krusei on 

CHROM agar gave a typical morphology of 

Candida tropicalis (oval blastoconidia and long 

pseudohyphae) on corn meal agar. Two other 

isolates did not produce any color on Chrom agar 

and showed round to oval yeast cells on corn meal 

agar. 

Antifungal susceptibility of all the 50 Candida 

isolates for fluconazole was performed by disc 

diffusion method. None of the isolates in the 

study were resistant to fluconazole. Only 3 

Candida  isolates  were  intermediately 

susceptible showing that they were dose  

dependent  susceptible  (two  Candida  glabrata  

and  one Candida tropicalis).  The two  Candida  

glabrata  strains  were  isolated  from  high  

vaginal  swab  and  one Candida tropicalis was 

isolated from blood. All the other Candida isolates 

were sensitive to fluconazole. Minimum 

Inhibitory concentration (MIC) was performed 

by agar dilution method for amphotericin B for 

thirty seven Candida isolates. It ranged from 

<0.062μg/ml to 1μg/ml for the 37 Candida 

isolates tested, which were sensitive. 

 

DISCUSSION 

The incidence of fungal infections particularly 

those caused by Candida species, has increased 

markedly over the past decade, especially in 

immuno-compromised patients. Although the 

recent use of combination anti-retro viral therapy 

in AIDS patients may help to reverse the trend, 

Candida infection remain by far the commonest 

opportunistic infection in AIDS patients. There is  

a  striking increase in  the  frequency with  

which  non  albicans  species  are isolated 

primarily Candida tropicalis, Candida glabrata, 

Candida krusei, and Candida parapsilosis.
 (9)

. 

In the present study 70% were non albicans 

compared to 30% of the Candida isolates were 

Candida albicans. Among the non albicans, 

Candida tropicalis was the most commonly 

isolated (30%). This indicates that it is no 

longer sufficient to confirm or exclude only 

Candida albicans from clinical specimens. The 

conventional test used for speciation are time 

consuming and cumbersome. Moreover the germ 

tube test, which is the commonest test employed 

and gives rapid results, is not very accurate as 

more than 5% Candida albicans can be negative. 

Some non albicans species like Candida tropicalis 

and Candida parapsilosis are occasionally germ 

tube positive.
(10)

. I t is necessary to evaluate 

simple, cost effective and rapid method like 

chromogenic medium to identify Candida to 

species level. Chromogenic agar is a newer and 

more rapid method to speciate Candida, contains 

enzymatic substrates that are linked   to   

chromogenic   compounds.   When   specific   

enzyme   cleaves   the   substrate,   the 

chromogenic substances produce colour. The 

action of different enzymes produced by yeast 

species results in color variation which is useful for 

the presumptive identification of some yeast 
(11)

 

In our study 45 isolates could be speciated based 

on the color on the chromogenic medium and 

the morphology on Corn meal agar blocks.  In 

the present study CHROM  agar  could  identify,  

Candida  albicans,  Candida  tropicalis, Candida  

glabrata  and Candida paraopsilosis. Similar 

findings have been reported by different workers 

in the literature.   
(5, 12, 13)

. Some of these studies 

have shown that Candida krusei could be 

identified by CHROM agar,  but  in  our  study  2  

isolates  identified  as  Candida  krusei  on 

CHROM agar did  not  show  the  typical 

morphology on corn meal agar. The Chromogenic 

medium facilitates presumptive identification of 

yeast isolates upto the species level within 24hrs 

of incubation. Primary inoculation of the clinical 

specimen on chromogenic medium which are 

positive for yeast cells on direct gram stain can 

hasten the presumptive species identification of 

yeast in clinical specimens. This will allow early 

initiation of appropriate therapy. 

The antifungal susceptibility of the Candida 

isolates to Amphotericin B revealed that all the 

isolates were sensitive to it. But some studies have 

stated that amphotericin B resistance is on the rise. 

A study from South India has shown that 100% of 

Candida albicans isolates and 88.9% of Candida 

parapsilosis were sensitive to Amphotericin B 
(14)

. 
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The fluconazole susceptibility was tested by disc 

diffusion method and showed that 47(94%) 

Candida isolates were sensitive. The  three  

isolates  (2  identified  as  Candida  glabrata  and  

1  Candida  tropicalis)  were  dose dependant 

susceptible. Studies from India have shown that 

fluconazole resistance varies from zero to 30.6%. 
(14-16)  

The limitation in this study was that no other 

method was used to confirm the identity of the 

Candida isolates like the conventional 

carbohydrate fermentation and assimilation tests 

or the Vitek system.  

 

CONCLUSION 

Use  of  chromogenic  medium  with  the  

morphology  on  corn  meal  agar  provides  rapid 

identification of commonly isolated Candida 

species from clinical specimens. This will be 

useful to initiate appropriate antifungal therapy 

thereby reducing morbidity and mortality. The 

findings of this study have helped our clinical 

laboratory to  use  chromogenic  agar  for  

presumptive  identification  of  Candida  species  

from clinical specimens. 
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Fig 1: Differentiation of various species of Candida on CHROM agar 

 

 


