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ABSTRACT Background: The incidence and prevalence  of candidemia is on a rise worldwide. Non-albicans Candida 
species has emerged as major cause of candidemia globally. Incidence of antifungal resistance is rising to 

especially in ICU.
Objectives: To study the magnitude of candidemia in ICU antifungal susceptibility pattern and various risk factors as-
sociated with candidemia.
Materials and Methods: All Candida isolates from blood stream infection of ICU Patients (555) were included in 
the study period (April 2015-June 2015). The isolates were identified with automated  Vitek-2 compact system of 
Biomarix,Germoney,using the YST ID cards and their antifungal susceptibility was performed using AST YS 06 Cards .
Results: A total of 24 (4.32%) Candida isolates were found among 555 ICU patients Candida tropicalis (33.33%) was 
the most common isolate followed by Candida krusei, Candida albicans, Candida parapsilosis , Candida pelliculosa, 
Candida pseudotropicalis and Candida guilliermondii.  Among the 24 Candida isolates ,  resistance to the fluconazole
was 37.5%, to voriconazole 0%, to amphitericin B 12.5%, flucytocin 25%, caspofungin 8.33% and micafungin 8.33%. 
The risk factors commonly associated with candidemia patients were long term antibiotic therapy (54.17%),  central ve-
nous catheters (37.15%), urinary catheters (16.67%), ventilator (16.67%) and low birth weight (16.67%).
Conclusion: Candidemia is emerging as a significant problem in hospitalized patients, especially in ICU setups. Non-
albicans Candida species are the major cause of candidemia as found in our study . 

INTRODUCTION
Candida species are the most common cause of fungal 
infections worldwide. They may manifest as a simple cu-
taneous or mucocutaneous infections to more severe sys-
temic infections. Presence of Candida in the blood stream 
is termed as Candidemia. Increased incidence of candi-
demia is seen in hospitalized patients especially admitted 
in intensive care units (ICUs). It is reported as the 4th com-
mon cause of blood stream infection (BSI) in USA, with 
a mortality rate as high as 30-40%.1 It also leads to pro-
longed hospital stay and increase economic burden on 
the patients. Several predisposing factors are responsible 
for the occurrence of candidemia in ICUs.  These include 
prolonged use of broad spectrum antibiotics, central ve-
nous catheter (CVC), prematurity, low birth weight (LBW), 
total parental nutrition (TPN), urinary catheter, and me-
chanical ventilation.2  Recent report also suggest a shift in 
distribution of candida species from candida albicans to 
non albicans candida in cases of candidemia.3 Increased 
incidence of antifungal drug resistance has become a 
major cause of concern in management of candidemia.4 
Therefore species identification and determination of an-
tifungal susceptibility pattern of the candida isolates will 
help in early diagnosis and prompt therapeutic interven-
tion.

The present study was aimed at determining the magni-
tude of candidemia, its species distribution and antifungal 
susceptibility pattern in patients admitted in various ICUs 
of our hospital, a tertiary care centre in North India.                             

Materials and Methods	  
This study was carried out in the department of Microbiol-
ogy, S.M.S Medical College, Jaipur, a tertiary care center 
in Rajasthan during the period April 2015 to June 2015. 
Ethical clearance for the study was obtained from the In-
stitutional Ethics Committee. Blood samples were col-
lected aseptically in brain heart infusion (BHI) broth from 
suspected cases of BSI  in ICUs., with completely filled 
prescribed proforma and informed consent. The BHI bot-
tle was incubated at 37ºC in the laboratory and observed 
daily for visible growth. Subculture was performed after 48 
hours and on 7th day before being reported negative. If 
visible growth was observed earlier, they were sub cultured 
on primary inoculation media i.e. Blood agar, Mac Conkey 
agar. Colonies of Yeast on blood agar were identified by 
their smooth creamy colored appearance and Gram’s stain-
ing. All isolates of Candida were characterized and sub-
jected to antifungal susceptibility testing using  the Vitek-2  
YST ID and AST YS 06  cards as per  to manufacturers’ (Bi-
omerix) instructions and results  were evaluated.5 

Statistical analysis
Descriptive statistics were analyzed using χ2 tests.  A two-
tailed P-value <0.05 was considered statistically significant. 

Result
A total of 555 patients admitted and suspected of BSI were 
included in the study period from April 15 to June 15.   132 
(23.78%) samples were culture positive out of which 108 
(19.46%) were aerobic bacterial pathogens and  24 (4.32%) 
were Candida species, these confirming candidemia in them.
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Male preponderance was seen with male to female ratio 
1.4:1.Maximum incidence was seen in neonatal age group 
(33.33%) followed by old age group (>55yrs) 29%.

Table 1
Various predisposing factors for candidemia

Predisposing factors Total case %

Prematurity 1 4.17

Low birth weight (LBW) 4 16.67

Diabetes mellitus 3 12.5

Post operative condition 2 8.33

Carcinoma and Chemotherapy 1 4.17

Ventilator 4 16.67

Central line/CVC 9 37.15

Urinary catheter 4 16.67

Prolong antibiotic 13 54.17

Parentral nutrition 2 8.33%

Majority of cases had more than one predisposing condi-
tions, commonest one were long term antibiotic therapy 
(54.17%) and presence of central venous catheter (37.15%). 
66% of patients   had multiple predisposing factors asso-
ciation for candidemia.

Table:2
Distribution of candida albicans and non albicans

Species No. Percent

Candida albicans 4 16.67%

 non albicans 
candida 20 83.33%

Total 24 100

Out of 24 candida isolates only 4 (16.67%) were of can-
dida albicans and the rest 20 (83.33%) were of non albi-
cans candida.

Table:3
Distribution of Candida according to species by  
Vitek-2 yeast identification

Species Total no. Percent

Candida tropicalis 8 33.33%

Candida krusei 6 25%

Candida albicans 4 16.67%

Candida parapsilosis 2 8.33%

Candida pelliculosa 2 8.33%

Candida pseudotropi-
calis 1 4.17%

Candida guilliermondii 1 4.17%

Total 24 100

 
Maximum isolates were of C.tropicalis (n=8, 33.33%), fol-
lowed by C.krusei (n=6, 25%), C.albicans(n=4,16.67%),C.
parapsilosis(n=2,8.33%),  C.pelliculosa(n=2,8.33%), 
C.pseudotropicalis (n=1, 4.17%) and  C. guilliermondii 
(n=1. 4.17%). 

Table:4
Antifungal Resistance pattern of candida isolates 

Species

Resistance ( Percentage)

Flu-
cona-
zole

Vori-
cona-
zole

Am-
pho-
tericin 
B

Flucy-
tocine

Caspo-
fungin

Mi-
cafungin

C. albicans 
(4) 50% 0% 25% 25% 25% 0%

C. tropica-
lis (8) 12.5% 0% 0% 0% 0% 0%

Candida 
krusei(6) 100% 0% 16.67% 83.33% 16.67% 0%

C.parapsi

losis(2)
0% 0% 0% 0% 0% 0%

C.pseudot

ropicalis(1)
0% 0% 0% 0% 0% 0%

C. gluillier-
mondii (1) 0% 0% 0% 0% 0% 0%

C. pellicu-
losa (2) 0% 0% 0% 0% 0% 0%

Total(24) 37.5% 0% 12.5.% 25% 8.33% 0%

Fluconazole shows maximum resistance to candida  spe-
cies where as voriconazole and micafungin had least.  

Discussion
Candidemia is becoming a common occurrence in patients 
admitted in ICUs. Intense therapy, invasive procedures, 
various underling diseases leads to BSI leading to sepsis 
with various bacterial and fungal agents. Therefore isola-
tion, identification and antimicrobial spectrum is essential 
for management of sepsis. In the present study we identify 
the magnitude of candidemia from the blood culture sam-
ple received from patients admitted in various ICUs of a 
tertiary care hospital and characterized the candida isolates 
up to species level. Since various species differ in their an-
tifungal susceptibility pattern, we also tested.

The incidence of candidemia in our study was 4.32% which 
correlate well with studies of Verma A K et al6 and Kumar 
C P et al7 who reported candidemia in 3.89% and 5.7% 
cases of blood stream infection in ICUs respectively.

In our study candida ranks as the 4th common isolates from 
blood samples of ICUs patients, Wisplinghoff et al8 from 
USA also reported candida at 4th rank. In reports from oth-
er areas, Giri S et al9 from Tamilnadu reported it as the 6th 
common isolates where as Verma A K6 et al from SGPGI, 
Lucknow reported it as 8th common isolates. This shows 
that incidence of candidemia in ICUs are increasing stead-
ily and  variation in frequency  may be due to differences 
in management modalities, existing infection control prac-
tices and variable host factors. In ICUs incidence of candi-
demia or blood stream infection depends on various  fac-
tors like long term antibiotic therapy, presence of central 
venous catheter, low birth weight ,mechanical ventilation.

Our study shows that neonates and older age group pa-
tients of  >55yrs were more prone to developing candi-
demia which also reported by Jorge A Guzman et al10 ( 
<7 days and >61 yrs  ), Chun-fang Ma et al11  ( >65 yrs  ) 
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which shows that immunity is lower at early and extreme of 
age where in high risk area like ICUs.

Male to female ratio is 1.4 :1 in our study which shows that 
there is no significant gender preponderance in develop-
ment of candidemia.

Our study shows prolonged antibiotic as a significant risk 
factor for development of candidemia in ICUs patients 
(54.17%), as has also reported  by S Giri et al9 64% and  
Xess et al12 71.2%.  Our study also shows that patients 
with central venous catheter 37.15%  were at significant 
risk of developing candidemia as also shown by stud-
ies of Chung fung Ma et al 11 46% and S Giri et al9 56% 
. Similarly other risk factor for candidemia in our study 
were  urinary catheterization 16.67%, mechanical ventila-
tion 16.67%,  Low birth weight 16.67%, Diabetes mellitus 
12.5%, post operative condition 8.33%, total parental nu-
trition 8.33%,  pre term babies 4.17%,  cancer and chemo-
therapy 4.17%. There were 66% of patients had more than 
one predisposing conditions among these. Many other 
studies have reported similar results. 

Prevalence of candida species in blood stream infection 
has increased worldwide in the last decades. In the last 
few years occurrence of non albicans candida species are 
steadily increasing. In the present study non albicans can-
dida accounted for 83.33% which also correlate with study 
of Jaswinder K Oberoi et al13  83.2%  and M Bhatt et al14  
85.3%.

In our study C.tropicalis was the predominant isolates 
33.33%, similarly Shiv prakash et al15 and Verma A K et al6 
reported C.tropicalis as the most common cause of candi-
demia at 35.6% and 33% respectively.

In present study all the 24 isolates (100%) were sensitive 
to voriconazole.  Kumar et al7 , and Xess et al12   reported 
similar results  with voriconazole 

Although fluconazole still remain a safe and effective 
choice for the treatment of candidemia , are increasing 
trends of fluconazole resistance has been reported in many 
studies as 37.5% by Gupta et al16,  36% by Kothari et al17,  
25% by Adhikari et al18  and 11.7%  by Xess et al12. In the 
present studies 37.5% of candida were resistance to flu-
conazole. Candida krusei having intrinsically resistance to 
fluconazole reported. The changing spectrum of candida 
species causing candidemia from C.albicans to Non albi-
cans candida esp. C.glabrata and C.krusei is responsible 
for fluconazole resistance.

In present study resistance to Amp B among all candida 
isolates was 12.5%. Similar results were reported by Jas-
winder K Oberoi et al13 10.4% and M Bhatt et al14  8%.  
Although Amp B has a rapid cidal action against most 
strains of candida species (esp. C.albicans), it is not the 
first choice due to associated nephrotoxicity and the newer 
lipid formulation having a better cidal effect profile. How-
ever in the developing country like India, fluconazole is the 
most widely drug of choice for treatment of candidemia 
due to its low cost, higher bioavailability along with intra-
venous (IV) formulation.

Resistance to 5FC among the 24 candida isolates was seen 
in 25% isolates in the present study. In other studies a vari-
able range of resistance to 5FC was reported, 37% by M 
Bhatt et al14, 11.46% by Vinodkumar et al19, where as N 
Pahawa et al20   reported 0% resistance in their studies. 

Primary resistance to various mechanisms is responsible for 
resistance to 5FC among candida species.

In present study  8.33%  isolates  were  resistant to caspo-
fungin which  correlated with the study of  D  Farmakiotis,  
J J  Tarrand et al21 10.3%  from USA. In other study by 
Michael A. Pfaller et al22 and Maria Teresa Montagna et al23 
found 1.9% and 3.8% resistance respectively. Jaswinder K 
O et al13 reported 100% sensitivity to caspofungin in his 
study. 

In our study all isolates were sensitive to micafungin simi-
lar result were found in the study of D. Farmakiotis, J.J. 
Tarrand et al21 in USA..  However Michael A. Pfaller et al22 
from USA and Maria Teresa Montagna et al23 from Italy re-
ported 1.9% and 1.5% resistance to micafungin respective-
ly in their study.

Echinocandin resistance in susceptible species is always ac-
quired during therapy, should undergo susceptibility test-
ing and be treated with an alternative antifungal agent if 
possible.24    

Conclusion 
This study therefore emphasizes the need for a continu-
ous surveillance of Candidemia in the patients admitted to 
intensive care units of the hospital. Candida species iden-
tification up to species level and determination of their 
antifungal resistance pattern will help the clinician in the 
management of candidemia and reduce the morbidity and 
mortality in these patients.

References:
1.	 Beck-Sague CM, Jarvis WR. National Nosocomial Infection Surveillance 

system. Secular trends in the epidemiology of nosocomial fungal infec-

tions in the United States, 1980-1990.  J Infect Dis 1993;167:1247-5

2.	 Pfaller MA, Diekema DJ. Epidemiology of invasive candidiasis: A persis-

tent public health problem. Clin Microbiol Rev 2007;20:133-63.  

3.	 Rex JH, Pfaller MA, Barry AL, et al. Antifungal susceptibility testing 

from a randomized multicenter trial of fluconazole versus amphotericin 

B as treatment of nonneutropenic patients with candidemia. Antimicrob 

Agents Chemother 1995;39:40-4.

4.	 Sahni V, Agarwal SK, Singh NP, Anuradha S, Sikdar S, Wadhwa A, et al. 

Candidemia - An under-recognized nosocomial infection in Indian hospi-

tals. J Assoc Physicians India 2005;53:607-11.   

5.	 MSC Melhem, A Bertoletti, HRL Lucca, RBO Silva†, FA Meneghin, MW 

Szeszs. Use of the VITEK 2 system to identify and test the antifungal 

susceptibility of clinically relevant yeast species. Brazilian Journal of Mi-

crobiology.2012

6.	 Verma AK, Prasad KN, Singh M, Dixit AK, Ayyagari A. Candidaemia in 

patients of a Tertiary Health Care Hospital from North India. Indian J 

Med Res 2003;117:122-8.

7.	 Kumar CP, Sundararajan T, Menon T, Venkatadesikalu M. Candidosis in 

children with onco-hematological diseases in Chennai, South India. Jpn 

J Infect Dis 2005;58:218-21. 

8.	 Wisplinghoff H, Bischoff T, Tallent SM, Seifert H, Wenzel RP, Edmond 

MB. Nosocomial bloodstream infections in US Hospitals: Analysis of 

24,179 cases from a prospective nationwide surveillance study. Clin In-

fect Dis 2004;39:309-17.  

9.	 Giri S, Kindo A J. A review of Candida species causing bloodstream in-

fection. Indian J Med Microbiol. 2012;30:270-8.

10.	 Jorge A Guzmana, d, Ronny Tchokonteb, Jack D Sobelc. Septic Shock 

Due to Candidemia: Outcomes and Predictors of Shock Development. J 

Clin Med Res • 2011;3(2):65-71

11.	 Chun-fang Ma, Fang-qiu Li1,2, Li-ning Shi, Yu-an Hu, Ying Wang, 

Mei Huang and Qian-qian Kong1Surveillance study of species 

distribution,antifungal susceptibility and mortality of nosocomial can-

didemia in a tertiary care hospital in China. BMC Infectious Diseases 

2013, 13:337



732  X INDIAN JOURNAL OF APPLIED RESEARCH

Volume : 6 | Issue : 5 | May 2016 | ISSN - 2249-555X | IF : 3.919 | IC Value : 74.50Research Paper

12.	 Xess I, Jain N, Hasan F, Mandal P, Banerjee U. Epidemiology of can-

didemia in a tertiary care centre of North India: 5-Year Study. Infection 

2007;35:256-9.  

13.	 Jaswinder Kaur Oberoi, Chand Wattal, Neeraj Goel, Reena Raveendran, 

S. Datta &Kamaljeet Prasad. Non-albicans Candida species in blood 

stream infectionsin a tertiary care hospital at New Delhi, India.  Indian J 

Med Res, 2012;136:pp 997-1003 

14.	 M Bhatt, G Sarangi, BP Paty, D Mohapatra, N Chayani, A Mahapatra, 

P Das, D Sahoo. Biofi lm as a virulence marker in Candida species in 

Nosocomial blood stream infection and its correlation with antifungal re-

sistance. Indian Journal of Medical Microbiology, (2015) 33(Supplement 

1): S112-14

15.	 Shivaprakash S, Radhakrishnan K, Karim P. Candida spp. other than Can-

dida albicans: A major cause of fungaemia in a tertiary care centre. Indi-

an J Med Microbiol 2007;25:405-7.

16.	 Gupta N, Mittal N, Sood P, Kumar S, Kaur R, Mathur MD. Candidem-

ia in neonatal intensive care unit. Indian J Pathol Microbiol 2001;44: 

45-8.  

17.	 Kothari A, Sagar V. Epidemiology of  Candida  Bloodstream Infections in 

a Tertiary Care Institute in India. Indian J Med Microbiol 2008;27:171-2.  

18.	 Adhikary R, Joshi S. Species distribution and antifungal susceptibility of 

candidemia at a multi super specialty centre in Southern India. Indian J 

Med Microbiol 2011;29:309-11   

19.	 Vinodkumar C.S, bUmakanth Patil, cKalapanavar N.K, aBasavarajappa 

K.G, Emerging trends of candidemia and antifungal susceptibility in ter-

tiary neonatal intensive care unit. International  journal of Recent scien-

tific Research.2011; 2(6):191-194

20.	 Pahwa N, Kumar R, Nirkhiwale S, Bandi A. Species distribution and drug 

susceptibility of Candida in clinical isolates from a tertiary care centre at 

Indore. Indian J Mea Microbiol 2014;32:44-8.

21.	 Dimitrios Farmakiotis,1 Jeffrey J. Tarrand, and Dimitrios P. Kontoyiannis.  

Drug-Resistant Candida glabrata Infection in Cancer Patients. Emerging 

Infectious Diseases.2014;2(11) :1833-40

22.	 Michael A. Pfaller, Shawn A. Messer, Leah N. Woosley,et al. Echinocan-

din and Triazole Antifungal Susceptibility Profiles for Clinical Opportun-

istic Yeast and Mold Isolates Collected from 2010 to 2011: Application 

of New CLSI Clinical Breakpoints and Epidemiological Cutoff Values for 

Characterization of Geographic and Temporal Trends of Antifungal Re-

sistance. Journal of Clinical Microbiology . 2013 ; 51(8): p. 2571–81

23.	 Maria Teresa Montagna, Grazia Lovero, Caterina Coretti et al .  Sus-

ceptibility to echinocandins of Candida spp. strains isolated in Italy as-

sessed by European Committee for Antimicrobial Susceptibility Testing 

and Clinical Laboratory Standards Institute broth microdilution methods. 

BMC Microbiology 2015; 15 :106

24.	 Perlin DS et al Mechanism of echinocandin antifungal drug resistance.

Ann N Y Acad Sci .2015;1354(1):1-11


