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Abstract

Introduction: Candida species are the most common cause of opportunistic fungal infections, resulting in a variety of
manifestations ranging from mucocutaneous lesions to life-threatening invasive diseases, particularly in immunocompromised
patients. Although C.albicans is most common cause of candidiasis, a shift towards non-albicans Candida species is evident in
recent years. The transition of Candida spp. from commensal to a potent pathogen is facilitated by a number of virulence factors
viz. adherence to host tissues and medical devices, biofilm formation, and secretion of extracellular hydrolytic enzymes.
Objective: To study the prevalence of C.albicans & Non-albicans isolates in critical care settings.

Material & Methods: The present study was carried out in the Mycology section of Microbiology Department, SGRUHS,
Amritsar during the period of July 2014 to June 2016. Candida strains isolated from various clinical samples (i.e. urine, blood,
foley’s catheter tip etc.) received from different ICUs of the hospital were included in the study. The isolates were identified upto
species level by both conventional and automated methods (vitek 2 compact system) as per CLSI guidelines. Relevant history of
all the patients was taken.

Results: Out of the 115 isolates obtained from various ICUs, most common isolate was C.tropicalis 60/115(52.17%) followed
by C.albicans 45/115(39.13%) and C.utilis 7/115 (6.25%). Isolates of C.lusitaniae, C.parasillosis & C.glabrata were 1/115
(0.86%) each.

Conclusions: Our study showed a shift among Candida species from albicans (39.13%) to non-albicans (60.86), thus stressing
their emergence as major fungal pathogens in critical care settings.
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Introduction

Candida species are the most common cause of
opportunistic fungal infections, resulting in a variety of
manifestations ranging from mucocutaneous lesions to
life threatening invasive diseases particularly in
immunocompromised patients.!  Although Candida
albicans is the most common cause of candidiasis, a
shift towards non albicans candida species is evident in
recent years.2 The problem of emergence of Non
albicans candida has become more acute because
different species of the same exhibit varying degrees of
resistance either intrinsic or acquired or both, to
commonly used antifungal drugs. C.tropicalis is one of
the most common Non-Candida albicans species
isolated from various clinical types of candidiasis.? In
India, it is the most common cause of health care
associated candidemia.* The increased isolation of
C.tropicalis from various clinical types of candidiasis is
of concern because of its ability to develop resistance to
fluconazole.® The transition of Candida spp. from
commensal to potent pathogens is facilitated by a
number of virulence factors such as adherence to host
tissues and medical devices, biofilm formation, and
secretion of extracellular hydrolytic enzymes.® The
present study was therefore conducted in a tertiary care
teaching hospital of North India with the aim of
knowing the prevalence of C.albicans & Non-albicans
isolates in critical care settings.

Material and Methods

Ours was a prospective study, carried out in the
Mycology section of Microbiology department of
SGRUHS, Amritsar during a period of 2 years from
July 2014 to June 2016. Candida species isolated from
various clinical specimens from different ICUs of the
hospital were included in the study. Patient’s
information such as duration of hospitalisation, ward,
underlying medical conditions, associated risk factors
such as presence of urinary catheter, mechanical
ventilation, central line insertion, duration of antibiotic
therapy, antifungal prophylaxis, exposure to invasive
medical procedures, and use of corticosteroids was
obtained from clinical records and analysed. The
isolates collected were consecutive and were derived
from various clinical samples including blood, urine,
foley’s catheter tip, vaginal discharge etc. Blood culture
samples collected in blood culture bottles were
incubated in BacTalert3D (Biomerieux) automated
blood culture system and upon getting a positive alarm
were sub-cultured onto Sabouraud’s Dextrose Agar &
blood agar plates. Samples were processed for
microscopy and culture using standard mycological
procedures. 3 or more repeat samples were
processed.’®? Candida isolates were characterized by
colony morphology, gram staining, germ tube
formation, chlamydospore formation on corn meal agar,
growth on CHROMagar candida medium. The isolates
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were identified upto species level by automated method
(vitek 2 compact).

Results

Out of a total of 300 Candida species isolated from clinical samples, 115 were obtained from patients admitted
in various ICUs (MICU, MEDICU, SICU, NICU, PICU, BICU etc.). Among the latter the most common isolate was
C.tropicalis 60/115 (52.17%), followed by C.albicans 45/115(39.13%) & C.utilis 7/115 (6.25%). Isolates of
C.lusitaniae, C.parapsillosis & C.glabrata were 1/115 (0.86%) each. (Table 1)

Table 1: Candida spp. isolated from various clinical specimens

Candida No. of Urine Blood Foley’s Suction tip/
species isolates Catheter tip | Endotracheal
tube
C.tropicalis 60 26 1 25 8
(52.17%) | (43.33%) | (1.67%) (41.67%) (13.34%)
C.albicans 45 19(42.23) 0 21 5
(39.13%) (46.67%) (11.12%)
C.glabrata 1 0 0 1 0
(0.86%) (100%)
C.utilis 7 0 7 0(0%) 0
(6.08%) (100%)
C.lusitaniae 1 0 1 0 0
(0.86%) (100%)
C.parasillosis 1 1 0 0 0
(0.86%) | (100%)
Total 115 46 9 47(40.86%) 13
(40%) | (7.82%) (11.30%)
Table 2: Predisposing factors associated with Candida infections
Predisposing factors No. of patients (115) %age
More than 2weeks of stay in ICU 110 95.67%
Prior antibiotic therapy for 2weeks 112 97.30%
Presence of urinary catheter 110 95.67%
Presence of central venous catheter 95 82.62%
Antifungal prophylaxis 30 26.08%
Previous surgery 55 47.82%
Presence of diabetes 12 10.43%
Corticosteroids 20 17.30%
Cancer chemotherapy 7 0.06%
Low birth weight 43 37.39%

Discussion

In our study, we observed that isolates of non-
albicans Candida had predominance over C.albicans
similar to various other studies from different parts of
the world.”8131415  Alsg C.tropicalis followed by
C.albicans were the most common species isolated
which is in concordance with other studies.®® Non
candida albicans were more prevalent in urine, foley’s
catheter tip & respiratory samples. We also observed 7
cases of C.utilis candidemia in neonatal ICU patients
within a period of 2 months in 2016. All these patient’s
were premature, critically ill, had low birth weight,
were on ventilator, on multi drug antibiotic therapy and
on total parenteral nutrition. One of them was operated
for tracheo-esophageal fistula. 2 of them had oral
candidiasis. Repeated isolation of C.utilis from the

blood samples has been shown in other studies as
well.2® All of them were being treated with Fluconazole
which was started empirically even before sending the
blood samples for culture. Inspite of the treatment with
Fluconazole, candidemia did not resolve. Similar results
were observed in a study by Bougnoux et al in 1993 &
AmarelaLukic” -Grlic et al in 2011.1%! In India to our
best knowledge only one similar case of candidemia
with C.utilis has been reported in a new born baby by
Jayasree Shivadasan et al.*2

The presence of various risk factors in cases
presenting with candida infections during the study
period were also compared (Table 2). The most
common factors associated were the use of broad
spectrum antimicrobial agents 112/115(97.30%). The
association  between candida infections and
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antimicrobial drugs has been shown in some other
studies also.®

Candida infection was also found to be associated
with the increased duration of ICU stay, with most of
the patients (95.67%) staying for more than 15 days.
The Presence of indwelling catheters were observed to
be associated with a significant number of candida
infections which includes 95/115 (82.62%) from central
venous catheters and 110/115 (95.67%) from urinary
catheters.!” Various other factors associated were recent
surgical history, Presence of diabetes, Corticosteroids
intake, Cancer chemotherapy, total parenteral nutrition
and Low birth weight in case of neonates. In a case-
controlled study, it was shown that the risk to develop
candiduria was increased by 12-fold after urinary
catheterization, six-fold each after the use of broad
spectrum antibiotics and urinary tract abnormalities,
four-fold following abdominal surgeries, two-fold in
the presence of diabetes mellitus, and one-fold in
association with corticosteroid administration.

Conclusion

So far Candida non-albicans has been considered
non-pathogenic, however trends are changing with
time. Our study showed a shift among Candida
species from albicans (39.13%) to non-
albicans(60.86%), thus stressing their emergence as
major fungal pathogens. Presence of Candida non-
albicans in any specimen therefore cannot be ignored
now, especially in the critically ill patients of any age,
keeping in mind their potential to become resistant to
many antifungal drugs routinely used.

References

1. Chander J. Opportunistic mycoses. In: Chander J, editor.
Textbook of Medical Mycology. Mehta publishers.3"
ed;2011: 266-90.

2. Deorukhkar S C, Saini S and Mathew S. Non-albicans
Candida Infection: An Emerging Threat. Interdisciplinary
Perspectives on Infectious Diseases. 2014;1-7.

3. Paul N, Mathai E, Abraham O. C, and Mathai D.
Emerging microbiological trends in candiduria. Clinical
Infectious Diseases. 2004;39:1743-44.

4. Giri S and Kindo A. J. A review of Candida species
causing blood stream infection. Indian Journal of Medical
Microbiology 2012;30:270-78.

5. Pahwa N, Kumar R, Nirkhiwale S, and Bandi A. Species
distribution and drug susceptibility of Candida in clinical
isolates from a tertiary care centre at Indore. Indian
Journal of Medical Microbiology 2014;32:44-48.

6. Deorukhkar SC, Saini S, Mathew S. Virulence Factors
Contributing to Pathogenicity of Candida tropicalis and
Its Antifungal Susceptibility Profile. Int J Microbiol.
2014;2014:1-6.

7. De Oliveira RD, Maffei CM, Martinez R. Nosocomial
urinary tract infections by Candida species. Rev Assoc
Med Bras 2001;47:231-5.

8. Oberoi J K, Wattal C, Goel N, Raveendran R, Datta S
& Prasad K. Non-albicans Candida species in blood
stream infections in a tertiary care hospital at New Delhi,
India. Indian J Med Res 2012;136:997-1003.

9. Jain M, Dogra V, Mishra B etal. Candiduria in
catheterized intensive care unit patients: emerging
microbiological trends, IJPM. 2011;54:552-55.

10. Bougnoux ME, Gueho E, And Potocka A C. Resolutive
Candida utilis Fungemia in a Non-neutropenic Patient. J.
Clin. Microbiol. 1993;31:1644-45.

11. Grlic® A L, Missoni E M, Ivanc” ica S” karic” et al.
Candida utilis candidaemia in neonatal patients. Journal
of Medical Microbiology. 2011;60:838-41.

12. Shivadasan J, Raksha, Prashanth S Urs. Candida utilis
causing neonatal Candidemia — A case report and
literature review. Apollo Medicine. 2016;13(1):55-58.

13. Suneel Bhooshan, Dr Ankur Goyal, Dr Arti Agrawal,
Vinay Verma. Prevalence and drug resistance pattern of
Candida species in Pediatrics patients in Tertiary care
hospital, North India. Journal Of Microbiology and
Biomedical Research. 2015;1(5).

14. Rahul Kumar Goyal, Hiba Sami, Vashishth Mishra,
Rajesh Bareja, Rabindra Nath Behara. Non-Albicans
Candiduria: An Emerging Threat. Journal of Applied
Pharmaceutical Science. 2016;6(03):048-050.

15. Mohandas V, Ballal M. Distribution of Candida Species
in different clinical samples and their virulence: Biofilm
formation, proteinase and phospholipase production: A
study on hospitalized patients in Southern India. J Global
Infect Dis. 2011;3:4-8.

16. Playford EG, Marriott D, Nguyen Q, Chen S, Ellis D,
Slavin M, Sorrell TC. Candidemia in non-neutropenic
critically ill patients: risk factors for non-albicans
Candida spp. Crit Care Med. 2008;36:2034-39.

17. Zakeya Abdulbagi Bukhary. Candiduria: A Review of
Clinical Significance and Management. Saudi J Kidney
Dis Transplant. 2008;19(3):350-60.

18. Guler S, Ural O, Findik D, Arslan U. Risk factors for
nosocomial Candiduria. Saudi Med J 2006;27(11):1706-
10.

19. Yesudhason B.L, Mohanram K. Candida tropicalis as a
Predominant Isolate from Clinical Specimens and its
Antifungal Susceptibility Pattern in a Tertiary Care
Hospital in Southern India. Jcdr. 2015 Jul, Vol-9(7):
DC14-DC16.

20. Segal E, Elad D. Candida species and Blastoschizomyces
capitus. In: Ajello, L.and Hay, R. J. (eds.), Topley &
Wilson’s Microbiology and Microbial Infections. Arnold,
London. 9th ed. vol. 4. 1998:423-60.

How to cite this article: Kaur J, Sharma P, Sharma S.
Emergence of non-albicans Candida species in critical care
patients of a tertiary care hospital. Indian J Microbiol Res
2016;3(3):398-400.

Indian J Microbiol Res 2016;3(4):398-400

400



http://www.sciencedirect.com/science/article/pii/S0976001616000028
http://www.sciencedirect.com/science/article/pii/S0976001616000028

