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INTRODUCTION
Fungi are eukaryotic organisms. Approximately 1.5 million species of fungi exist on earth.

Yeasts are common on plant leaves and flowers, soil and salt water. Yeasts are also found on
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the skin surfaces and in the intestinal tracts of warm-blooded animals. The common "yeast
infection™ is typically Candidiasis and is caused by the yeast-like fungus Candida. It mainly
causes vaginal infections and thrush of the mouth and throat. It also causes severe disease in

persons with immunosuppression.!

Candida is rounded and oval-shaped yeast measuring 3-30 um in diameter. It reproduces
asexually through a budding process. Candidiasis is one of the most prevalent and important
opportunistic fungal infections caused by Candida species. The pathogenicity of Candida
species is attributed to certain virulence factors, such as the ability to evade host defences,
adherence, biofilm formation (on host tissue and on medical devices) and the production of
tissue-damaging hydrolytic enzymes.™

Chakrabarti. A (2011)F! and Pfaller M A (2012) states that even after introduction of new
antifungal agents, drug resistance will continue to grow and may become crucial. Katiraee F
et al (2015)! also states resistance of Candida sp. to azole antifungals, especially

fluconazole, has been increased.

The present study aims to find out the antifungal susceptibility pattern of Candida sp.isolates

from candidiasis.

MATERIALS AND METHODS

The present study was conducted during a period of one year from September 2016 to
September 2017 at School of Health Sciences, Kannur University. The clinical samples were
obtained from the patients having the symptoms of candidiasis, attending a Tertiary care
hospital in North Kerala. The clinical samples collected include nail scrapings, skin

scrapings, vaginal swabs and oral swab.

In the laboratory, the samples (except vaginal swab) were first treated with a solution made
from 20% potassium hydroxide (KOH) and examined directly under the low power and then

high power objectives of the microscope for yeast morphology.

All the samples were then inoculated onto Sabouraud’s Dextrose agar (Himedia M 063) and
incubated at room temperature. Examined the colonies developed after 2-3 days and the
species were identified by standard methods and HiCrome Candida Differential Agar
(Himedia M1297A).1
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Antifungal Disk Diffusion Susceptibility Testing was performed using Mueller-Hinton Agar
(Himedia M173) + 2% Glucose and 0.5 pg/mL Methylene Blue Dye (GMB) Medium — with
pH between 7.2 and 7.4. Antimicrobial Disks for fluconazole (FLC 25 mcg/disc),
voriconazole (VRC 1 mcg/disc), itraconazole (IT 10 mcg/disc) and amphoterecin B (AP 100
units/disc) were used. The plates were inverted and placed in an incubator set to 35°C.

Examined each plate after 24 hours of incubation.!”

RESULT
During the study period, a total of 325 samples were collected. From these samples, 180
Candida isolates were obtained. Out of which, 84 isolates (47%) were identified as

C.albicans, 92 isolates (51%) were identified as C.tropicalis and 2% identified as C.glabrata.

C.glabrata
2%

Figure. 1: Graphic representation of the species distribution of Candida sp. Isolates
from cases of candidiasis.

. —
Figure 2. Growth of Candida sp. On Hicrome Candida Differential agar.
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Figure 3. Antifungal sensitivity pattern shown by C.tropicalis.

The sensitivity pattern of all the isolates against the frequently used anti fungal drugs is
shown in the Table. 1.

Table. 1. Sensitivity pattern shown by different species of Candida against antifungal

agents.
Voriconazole Fluconazole Itraconazole Amphoterecin B
Species isolated VRC1mcg/disc | FLC 25 mcg/disc | IT 10 mecg/disc | AP 100 units/disc
S R S R S R S R
C.albicans (84) 84 Nil 84 Nil 84 Nil 84 Nil
C.tropicalis (92) 57 35 57 35 92 Nil 57 35
C.glabrata (4) 4 Nil 4 Nil 4 Nil 4 Nil

WWW.Wjpr.net

All the C.albicans and C. glabrata strains (100%)isolated were shown sensitive to the drugs
tested. 62% isolates of C.tropicalis were obtained as sensitive to fluconazole, voriconazole
and amphoterecin B. and the remaining 38% were obtained as resistant to these drugs. All the
C.tropicalis isolates (100%) were sensitive to itraconazole.

DISCUSSION

Out of the 180 Candida isolates obtained, 47% were C.albicans, 51% identified as
C.tropicalis and 2% identified as C.glabrata. 38% of the C.tropicalis isolated was shown to
be resistant to fluconazole, voriconazole and amphoterecin B. The rest of the isolates (62%)
showed sensitivity to these drugs and all the isolates of C. tropicalis were sensitive to
itraconazole. All the C.albicans and C.glabrata (100%) were sensitive to the drugs tested.

In this study, the occurrence of C. tropicalis (51%) was found to be greater than C.albicans
(47%). Mousavi S A A et al (2012)"®! has reported most frequent isolate as C.albicans
(82.2%), C.glabrata (7.29%), C.parapsilosis and C.kefyr (4.1%) and C.tropicalis (2%). But
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Marinho S A et al. (2010)"! has reported 13.2% as C.tropicalis. Shokohi T et al. (2010)™*”!
also has reported Candida albicans as the most common species (77.5%), followed by C.
glabrata (15%), C. tropicalis (5%) and C. krusei (2.5%). According to Sumitra Devi L and
Megha Maheshwari (2014)*Y and Kaup S et al. (2016)1*?, the most common species isolated
was Candida albicans (50%-52%) followed by Candida tropicalis (25%- 27.08%). Pahwa N
et al (2014)™ has reported C. albicans (42.2%), C. tropicalis (22.4%) and other non albicans
candida. Golia S et al (2013)!*], Kaur R et al. (2016)!* and Vaghela G M et al (2015)™® has
reported 35.7%, 36.7% and 38.5% isolates as C.albicans respectively and 26.7%, 41.1% and
18.5% respectively as C.tropicalis. Other non albicans Candida like C.parapsilosis (19.6%
and 6.7%), C.glabrata (13.6% and 10%) and C.krusei (4.4% and 3.3%) have also been
reported by them. Occurence of C.kefyr (2.2%) has also been reported by Kaur R et al.
(2016)™, but in the present study no other NAC (Non albicans candida) were obtained other
than C.tropicalis and C.glabrata.

The overall resistance in Candida spp. to fluconazole and voriconazole is considered to be
around 3-6% (Chakrabarti. A, 2011).E! EIFeky D S et al (2016)™" has reported 1.6% resistant
to amphoterecin B, 7.9% resistant to voriconazole and 11.1% resistant to fluconazole. Roopa
C and Sunilkumar Biradar (2015)"*® have reported 44.2% isolates resistant to fluconazole. In
the present study, the overall resistance in Candida sp. is 19%.

Similar to the results found in this study, none of the Candida albicans isolated was found to
be resistant to voriconazole by Fattouh. M et al, 2015,1*¥ whereas non albicans candida were
resistant to voriconazole by 4.9% and to fluconazole by 2.2%, which is in contrast to the 38%

resistance shown by C.tropicalis in this study.

C.albicans has shown resistance to fluconazole in 3.8%- 12.12% (Das P P et al (2016),”?” Dr.
Jayalakshmi L et al (2014),1*"! Fattouh. M et al (2015)™ and Vaghela G M et al, (2015)!*°
and also in higher frequencies 35.3% to 56.7% (Katiraee F et al (2015)," Kaur R et al.
(2016)).*! Whereas, the present study could not find any resistance to fluconazole by
C.albicans. Similarly, Giri S and Anupma Jyoti Kindo (2014)*? and Sobel J D et al.
(2004)**! found all the isolates of C.albicans as sensitive to fluconaazole. Resistance of C.
tropicalis to fluconazole was high 68.2%- 71.4% (Dr. Jayalakshmi L et al (2014),/) Kaur R
et al. (2016)1*™ but Das P P et al (2016)*” reported none of the non albicans Candida as

resistant to fluconazole.
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In the present study, all the isolates of C.albicans and C.glabrata were sensitive to
amphoterecin B and 38% of C.tropicalis was resistant to the drug. Das P P et al (2016)**”! and
Roopa C and Sunilkumar Biradar (2015)!*® had reported all the isolates as susceptible to
amphoterecin B. According to Katiraee F et al (2015)*! and Vaghela G M et al (2015),1*®
1.7% - 1.9% of C.albicans was resistant to amphoterecin B. Kaur R et al. (2016)™ has
reported 28.6% C.albicans and 60% of C.tropicalis as resistant to amphoterecin B. C.
albicans was found resistant to Itraconazole in 3.8% cases and NAC were found to be
resistant to Itraconazole in 3.6% cases (Vaghela G M et al (2015),*®! whereas in the present

study, none of the isolates were resistant to itraconazole.

Shyamala R and Parandekar P K (2014)* in their study have reported decreased
susceptibility to Fluconazole and Voriconazole among NAC than C. albicans which is

matching with the result found in our study.

CONCLUSION

It can be concluded that not only the occurrence of C.tropicalis in clinical condition is
increased but also their resistance to various frequently used antifungal drugs like
voriconazole, fluconazole and amphoterecin B. The study emphasizes on the increased
occurrence and emergence of drug resistant strains of C.tropicalis isolates from cases of

Candidiasis.

REFERENCES

1. Roger Schneiter. Genetics, Molecular and Cell Biology of Yeast; January 2004, page.

2. Laura Coronado-Castellote, Yolanda Jiménez-Soriano. Clinical and microbiological
diagnosis of oral candidiasis. J Clin Exp Dent. 2013; 5(5): e279-86.

3. Arunaloke Chakrabarti. Drug resistance in fungi — an emerging problem. Regional Health
Forum — 2011; 15(1): 97-103.

4. Pfaller M A (2012) Antifungal drug resistance: mechanisms, epidemiology and
consequences for treatment. Am J Med. 2012 Jan; 125(1 Suppl): S3-13.

5. Katiraee F, Teifoori F, Soltani M. Emergence of azole-resistant Candida species in AIDS
patients with oropharyngeal candidiasis in Iran. Curr Med Mycol, 2015 Sep; 1(3): 11-16.

6. Sachin C Deorukhkar and Santosh Saini. Laboratory approach for diagnosis of
candidiasis through ages. Int. J. Curr. Microbiol. App. Sci., 2014; 3(1): 206-218.

7. Deorukhkar S.C, Saini S, Mathew S.Perspectives on antifungal susceptibility testing in
Candida. Int J Infect Trop Dis., 2014; 1(2): 51-59.

WWW.Wjpr.net Vol 6, Issue 15, 2017. 680



https://www.ncbi.nlm.nih.gov/pubmed/?term=Pfaller%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=22196207
https://www.ncbi.nlm.nih.gov/pubmed/22196207

Kavitha et al. World Journal of Pharmaceutical Research

8. Seyyed Amin Ayatollahi Mousavi, Samira Salari, Sasan Rezaie, Naser Shahabi Nejad,
Sanaz Hadizadeh, Hossein Kamyabi, Hossein Aghasi. Identification of Candida Species
Isolated From Oral Colonization in Iranian HIVV-Positive Patients, by PCR-RFLP Method.
Jundishapur J Microbiol. 2012; 5(1): 336-340.

9. Sandra Aparecida Marinho, Alice Becker Teixeira, Otavio Silveira Santos, Ricardo Flores
Cazanova, Carlos Alexandre Sanchez Ferreira, Karen Cherubini, Silvia Dias de Oliveira.
Identification of Candida Spp. By Phenotypic Tests and PCR. Brazilian Journal of
Microbiology, 2010; 41: 286-294.

10. T Shokohi, MB Hashemi Soteh, Z Saltanat Pouri, MT Hedayati, S Mayahi. Identification
of Candida species using PCR-RFLP in cancer patients in Iran. Indian Journal of Medical
Microbiology, 2010; 28(2): 147-51.

11. L Sumitra Devi and Megha Maheshwari. Speciation of Candida Species Isolated From
Clinical Specimens by Using Chrom Agar and Conventional Methods. International
Journal of Scientific and Research Publications, Volume 4, Issue 3, March 2014.

12. Soumya Kaup, Jaya Sankarankutty, H.V. Balasubrahmanya, Suma Kulkarni and M.
Nirmala. Speciation of Candida using Hi Crome Candida Differential Agar. Int. J. Curr.
Microbiol. App. Sci., 2016; 5(7): 267-274.

13. N Pahwa, R Kumar, S Nirkhiwale, A Bandi. Species distribution and drug susceptibility
of Candida in clinical isolates from a tertiary care centre at Indore. Indian Journal of
Medical Microbiology, 2014; 32(1): 44-48.

14. Saroj Golia, K. Mallika Reddy, K. Sujatha Karjigi and Vivek Hittinahalli. Speciation of
Candida using chromogenic and cornmeal agar with determination of fluconazole
sensitivity. Al Ameen J Med Sci., 2013; 6(2): 163-166.

15. Ravinder Kaur, Megh Singh Dhakad, Ritu Goyal, Rakesh Kumar. Emergence of non-
albicans Candida species and antifungal resistance in intensive care unit patients. Asian
Pac J Trop Biomed, 2016; 6(5): 455-460.

16. Geeta M Vaghela, Latika N Purohit, Prashant V. Kariya. Susceptibility of Candida
Species to Antifungal Drugs in Western India. National Journal of Medical Research, Apr
—Jun 2015; 5(2): 122-126.

17. Dalia Saad El Feky, Noha Mahmoud Gohar, Eman Ahmad El-Seidi, Mona Mahmoud
Ezzat, Somaia Hassan Abo Elew. Species identification and antifungal susceptibility
pattern of Candida isolates in cases of vulvovaginal candidiasis. Alexandria Journal of
Medicine, 2016; 52: 269-277.

WWW.Wjpr.net Vol 6, Issue 15, 2017. 681




Kavitha et al. World Journal of Pharmaceutical Research

18. C Roopa and Sunilkumar Biradar. Isolation of Candida and its Speciation in Various
Samples in a Tertiary Care Hospital in North Karnataka, India. Int. J. Curr. Microbiol.
App. Sci., 2015; 4(9): 996-1000.

19. Mona Fattouh, Asmaa Nasr El-din, Ashgan Badawy, Mohamed Nour El-din, Hydi
Ahmed. Antifungal Susceptibility Pattern and Species Distribution of Candida Isolates
from Patients with Vulvovaginal Candidiasis. International Journal of Advanced
Research, 2015; 3(5): 1376-1386.

20. Partha Pratim Das, Lahari Saikia, Reema Nath & Sanjib Kumar Phukan. Species
distribution & antifungal susceptibility pattern of oropharyngeal Candida isolates from
human immunodeficiency virus infected individuals. Indian J Med Res., April 2016; 143:
495-501.

21. Dr. Jayalakshmi L, Dr G. Ratna Kumari, Dr S.H. Samson. Isolation, Speciation and
Antifungal Susceptibility Testing of Candida from Clinical Specimens at a Tertiary Care
Hospital. Sch. J. App. Med. Sci., 2014; 2(6E): 3193-3198.

22. Sidhartha Giri, Anupma Jyoti Kindo. Evaluation of antifungal susceptibility testing in
Candida isolates by Candifast and disk-diffusion method. Indian Journal of Pathology
and Microbiology, October - December 2014; 57(4): 595-597.

23. Jack D. Sobel, Harold C. Wiesenfeld, Mark Martens, Penny Danna, Thomas M. Hooton,
Anne Rompalo, Malcolm Sperling, Charles Livengood Il11, Benson Horowitz, James VVon
Thron, Libby Edwards, Helene Panzer and Teng-Chiao Chu. Maintenance Fluconazole
Therapy for Recurrent Vulvovaginal Candidiasis. N Engl J Med, 2004; 351: 876-83.

24. R Shyamala and Parandekar P K. Identification and In vitro Azole resistance of Candida
species isolated from Oropharyngeal Candidiasis in Human Immunodeficiency Virus
infected patients. Int. J. Curr. Microbiol. App. Sci., 2014; 3(10): 816-822.

WWW.Wjpr.net Vol 6, Issue 15, 2017. 682




