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ABSTRACT Introduction-With the increase in the number of immunocompromised individuals, there has been a con-
sequent rise in the number of opportunistic infections and Candida spp have especially emerged as im-

portant pathogen in the group of patients. Further the rise in antifungal resistance is an important concern.

Methodology- Duration of the study was from 2011-2015. Candida species were isolated from various clinical speci-
mens and were subjected to speciation and antifungal susceptibility testing by the VITEK–2 System (Biomerieux, 
france). The antifungal agents tested were Voriconazole, Fluconazole, Itraconazole, Capsofungin, Amphotericin-B and 
Flucytosine.

Results- A total of 270 Candida spp isolated from various clinical specimens were included in the study. Candida spp. 
were mainly isolated from urine 107(39%) followed by sputum 51(18%), Endotracheal aspirates 28(10%),Blood culture 
26(9%) and Centre line tip 22(8%) etc. The most common spp. was Candida albicans (38%), the non-albicans Can-
dida species form the remaining 61% of the total isolates, thus stressing their emergence as major fungal pathogens 
amongst them most common isolate were Candida tropicalis (30%) susceptibility pattern showed that Candida albicans 
were highly sensitive to Amphotericin- B (78%) followed by Fluconazole (77%) and flucytosine (77%), Itraconazole (68%) 
and Voriconazole (68%) Candida tropicalis were also highly sensitive to Amphotericin–B (87%) followed by Flucona-
zole(80%) and Flucytosine (91%), Itraconazole(63%) and Voriconazole(83%).

Conclusion- Correct and rapid Speciation of Candida spp.is important because of variation in antifungal susceptibility 
of various species to different antifungals and also due to limited therapeutic option because of emergence of resist-
ance to antifungal agents.

KEYWORDS Antifungal agents, Candidiasis, Medical mycology, Opportunistic infection, 
Susceptibility testing.

INTRODUCTION
In today’s world with remarkable modern advances in medi-
cine, there has been an increase in the number of immu-
nocompromised individuals who need extensive care in 
hospitals especially those due to Candida species. This has 
resulted in arise in the incidence of fungal infections, They 
are important nosocomial pathogens in critically ill. Patients 
are associated with substantial mortality and prolonged hos-
pitalization in the intensive care unit[1,2].Candida spp. caus-
es diseases ranging from superficial infections to invasive 
disease, yet they show differences in disease severity and 
susceptibility to different antifungal agent[3]. due to vari-
able clinical presentation of Candida infection. It becomes 
very important to identify this kind of pathogens from all 
the clinical specimens received at laboratory irrespective of 
clinician’s suspicion. Candida species differ in their antifun-
gal and virulence factors [4,5]. For example-Candida krusei 
and Candida glabrata are known to their innate resistance 
to Fluconazole [4.]Thus identification of Candida up to spe-
cies level along with antifungal susceptibility becomes very 
essential. Speciation helps to understand the epidemiology 
of Candida spp. particularly the source and mode of trans-
mission. This in turn facilitates the development of effective 
measures to prevent and control the transmission of resist-
ant pathogenic infection [3]. The aim of the study to know 
the incidence of various species of candida from suspected 
candida infection and there antifungal susceptibility pattern.

MATERIALAND METHODS
This study was conducted in the Department of 

Microbiology,The Doctor’s X-Ray and Pathology Institute 
Pvt. Ltd,Civil lines, Kanpur. A total of 270 Candida iso-
lates from various clinical specimens.(Endotracheal aspi-
rates, central linetip, throat swab, high vaginal swab, pus, 
Broncho Alveolar Lavage , blood culture Cerebrospinal 
fluid and other body fluid ) were included in the study col-
lected from 2011-2015. The various clinical samples were 
collected and processed as per the standard microbio-
logical procedures. The specimen were inoculated on the 
C.P.S media [4], (BioMerieux, france), Sheep blood agar 
(BioMerieux, france) and Sabouraud dextrose agar (Hime-
dia, Bombay) using sterile loop. The isolate identification 
and antifungal susceptibility testing was done using Vitek-2 
(BioMerieux,france). The antifungal agents tested were 
Voriconazole, Fluconazole, Itraconazole, Amphotericin-B 
and Flucytosine.

RESULTS
A total of 270 samples showing growth of Candida were 
included in the study. Candida was most commonly iso-
lated from urine 107 (39%) Other sources included sputum 
51 (18%) Endotracheal aspirates 28 (10%),central line tip 
22 (8%)(Table :1)

Candidiasis was most common in the age group of 21-
40 years (25.2%),followed by 41-60 years (24.4%), 61-80 
(22.2%),81-100 (9.2%) and 0-20 (18.8%) The rate of isola-
tion of the Candida spp. was more in males (39.62%) than 
in females (60.37%).
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On speciation it was seen that Candida albicans was the 
most frequent isolate 105(38%), followed by Candida 
tropicalis 82(30%), Candida glabrata 26(9%),Candida sake 
16(6%), Candida krusei 9(3%) were the other common spe-
cies isolated. All isolated Candida spp. were 50%-100% 
sensitive among the Amphotericin-B, Voriconazole, Flu-
conazole, Itraconazole & flucytosine except Candida inter-
media were highly resistant 66% from all drugs; Candida 
dubliniensis were sensitive to 20% to Flucytosine.

DISCUSSION
A significant increase in the prevalence of fungal infec-
tions, especially those due to Candida spp.is being seen in 
recent times. This is predominantly due to rising numbers 
of immunosuppressed patients, wide-spread use of broad 
spectrum antibiotics, steroids, intensive cancer therapy, 
invasive medical devices, organ transplantation, human 
immunodeficiency virus (HIV) disease epidemic and an ex-
panding aging population. Candida spp. are seventh most 
common cause of nosocomial pathogens world wide and 
due to thewell recognized importance of these agents as 
nosocomial and opportunistic fungal pathogens, it is im-
portant to study epidemiological and antifungal suscepti-
bility pattern of Candida spp.

A total of 270 Candida strains were taken in the maximum 
isolates were from urine (39%) followed by sputum (18%) 
and Endotracheal aspirates (10%).The present study had 
a male preponderance among patients, with an overall 
female:male ratio being 2:1. In a similarstudy by Kandha-
riet al., they reported Male:female ratio is 1:2 However 
our findings are contradictory to those of Patel et al.,from 
Ahmedabad a male preponderance, with and over all Male 
: female ratio is 1:2.

Inthis studyCandidal infection was highest in the age 
group of 20-40years.Though Candidiasis can occur at all 
ages, studies by Dalaletal.,  from Mumbai also showed the 
highest incidence of Candidiasis to be in the age group of 
21-40 years.

The speciation of Candida is important to study the epi-
demiology and trends of Candida infections in a given 
set- up. This information is also essential for choosing the 
antifungal agents, because of variation in the sensitivity of 
different species to various antifungal agents. For example- 
the azoles group of drugs are effective against Candida al-
bicans and Candida tropicalis however Candida krusei and 
Candida glabrata[8,9] are intrinsically resistant to them.
Various Studies over the years have shows that there is a 
considerable increase in the non-albicans Candida spp.iso-
lates. In the present study it was also observed that non-
Candida albicans(61%) are more frequently isolated than 
Candida Albicans (39%). In a similar study by Ananth. R et 
al.,[10] It has been documented that incidence of non al-
bicans Candida spp. (70%) to be higher than that of Can-
dida albicans (30%).Similar finding have been reported by 
several other studies[5,11]. In vitro susceptibility testing of 
antifungal agents is becoming increasingly important be-
cause of the introduction of new antifungal agents and the 
recovery of clinical isolates.

Antifungal susceptibility testing was done on all 270 Can-
dida isolates by Vitek-2 system (BioMerieux, France).The 
Candida tropicalis were 80-83% sensitive to Voriconazole 
and Fluconazole.The Candida glabrata were (80.7%)sensi-
tive to Voriconazole and 53.8% sensitive to Fluconazole. It 
was interesting to observe that the resistance to Flucona-
zole among Candida albicans and non-albicans Candida 

was 31% and 23% respectively. Amphotericin-B resistance 
among Candida albicans and non-albicans Candida was 
32% and 20% sensitive respectively. It was seen that Can-
dida globsa, Candida famata, Candida rugosa & Candida 
guilliermondii were sensitive to 100% from all drugs.

The findingof the present study correlated with those 
of study done by Vijaya D et al.,from Karnataka which 
showed Candida albicans and non-Candida albicans have 
100% sensitivity to Amphotericin-B while Azole group of 
drugs were used in second choice.

However significant resistance of fluconazole was observed 
for Candida albicans (24%) Our findings are in accordance 
with those of Fadda et al., (2008). Similar susceptibility of 
Candida albicans isolates was also reported by Mokaddas 
et al., (2007). Also the finding was correlated with those of 
a study done by other authors[14]in  which Candida tropi-
calis were 86% susceptible to Amphotericin-B, Itracona-
zole & Voriconazole while showed 25% resistance to Flu-
conazole. In Candida glabrata showed 100% sensitive to 
Amphotericin-B which  was compared with present study.
It was seen that Candida globsa, Candida famata, Candida 
rugosa & Candida guilliermondii were sensitive to 100% 
from all drugs.

CONCLUSION
The successful treatment of Candida infections depends on 
the early identification of the species and sensitivity pat-
terns to antifungal agents.The shift towards non albicans 
Candida species as a causative agent has generated the 
concern because they are more resistance to antifungal as 
compared to Candida albicans. Therefore species identifi-
cation of Candida isolates along with their antifungal sus-
ceptibility pattern can help the clinicians better in treating 
invasive Candida infection.Toconclude,changing epide-
miology with infection by non-albicans Candida spp., is a 
emerging problem and in present scenario it is essential to 
speciation and perform antifungal susceptibility testing on 
all Candida isolates.
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Table no. 1 showing various samples processed for Can-
dida isolates

S.No. Clinical Specimen Number and Percent-
age

1 Urine 107(39%)
2 Sputum 51(18%)
3 Endotracheal aspirates 28(10%)
4 Blood culture 26(9%)
5 Centre line tip 22(8%)
6 High vaginal swab 12(4%)
7 Pus 10(3%)
8 Throat swab 4(1%)
9 Broncho Alveolar Lavage 4(1%)
10 CSF 4(1%)
11 Other  body fluid 2(0.7%)
Total Total 270
Table no. 2 Age wise distribution of patient infected 
Candidaspp.
Age 
group Sex Isolated 

patient Percentage (%)

0-20
M-21

F-30
51 18.8%
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21-40 M-23 
F-45 68 25.2%

41-60 M-27 
F- 39 66 24.4%

61-80 M-28 
F-32 60 22.2%

81-100 M-08 
F-17 25 9.2%

Total 270 100%
Table No.3 Speciation of Candida isolates on study

S.No. Candida species Number and percent-
age

1 C.albicans 105(38%)
2 C.tropicalis 82(30%)

Table No.4 Resistant pattern of Candida

SPECIES NO.OF ISO-
LATES

VORICONA-
ZOLE FLUCONAZOLE ITRACONA-

ZOLE
AMPHO-
TERICIN-B FLUCYTOSINE

C.albicans 105(38.8%) 33(31.43%) 24(23%) 33(31.43%) 23(22%) 24(23%)
C.tropicalis 82(30.3%) 14(17%) 16(19.6%) 30(36.6%) 10(12.2%) 7(8.6%)
C.glabrata 26(9.6%) 5(19.23%) 12(46.15%) 14(53.84%) 7(27%) 10(38.46%)
C.sake 16(5.9%) 7(43.75%) 3(18.75%) 7(43.75%) 5(31.25%) 3(18.75%)
C.dubliniensis 12(4.4%) 1(8.33%) 1(8.33%) 3(25%) 1(8.33%) 10(83.33%)
C.krusrii 9(3.3%) 9(100%) 9(100%) 9(100%) 3(33.33%) 2(22.22%)
C.intermedia 7(2.6%) 5(71.42%) 5(71.42%) 3(42.85%) 5(71.42%) 5(71.42%)
C.sphaerica 5(1.8%) 1(20%) 1(20%) 1(20%) 3(60%) 3(60%)
C.famata 2(0.75%) 0(0%) 2(100%) 2(100%) 0(0%) 2(100%)
C.globsa 2(0.75%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%)
C.rugosa 2(0.75%) 0(0%) 0(0%) 0(%) 0(%) 0(%)
C.guillermondii 2(0.75%) 2(100%) 2(100%) 2(100%) 0(0%) 0(0%)

3 C.glabrata 26(9%)
4 C.sake 16(6%)
5 C.dubliniensis 12(4%)
6 C.kruseri 9(3%)
7 C.intermedia 7(2%)
8 C.sphaerica 5(2%)
9 C.globsa 2(0.74%)
10 C.famata 2(0.74%)
11 C.rugosa 2(0.74%)
12 C.guilliermondii 2(0.74%)

Total 270
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