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ABSTRACT

Candidiasis has emerged as an alarming opportunistic disease with the increase in number
of patients who are immunocompromised, aged, receiving prolonged antibacterial and
aggressive cancer chemotherapy or undergoing invasive surgical procedures and organ
transplantation. In last few decades, there have been numerous reports of Candida
infections in India. Candida albicans is considered to be the commonest and most virulent
pathogenic species of the genus Candida. The clinical specimens investigated included
cervical swab constituting 41(34.17%), skin scrapings 18(15%), oral swabs 14(11.67%),
nail scrapings 12(10%), ear swabs 11(9.17%), sputum 10(8.33%) followed by pus
7(5.83%), urine 3(2.50%), blood 2(1.67%) and stool 2(1.67%). These samples were

Candidiasis, collected from Sharda Medical College & Hospital a tertiary care hospital. Candida species
Vulvovaginitis, were identified from clinical samples by microscopy (KOH, Wet mount), culture on SDA
Antifungal and urease test. Further the isolates are speciated by germ tube test, CMA morphology,
Susceptibility, CHROM agar, sugar assimilation and sugar fermentation tests. Antifungal susceptibility
C. tropicalis. was done by Disc diffusion method. Candidiasis was found to be occurring in all ages but
predominant in 20-40 age group with slight increase in extreme ages. Females constituted

- 55% with ratio of male to female 1:1.22. The most common form of candidiasis found to be
Article Info Candidial vulvovaginitis (34%) followed by intertrigo (15%). Pregnancy (21.67%) and HIV
Accepted: infection (20.83) appeared to be the major predisposing factor followed by diabetes
15 March 2016 (15.83%). Candida albicans (74.17%) found to be the major species isolated followed by
Available Online: non albicans candida (25.87%) mainly C. tropicalis (17.5%), C. glabrata (6.67%) and C.
10 April 2016 krusei (1.67%). Antifungal susceptibility testing results showed the resistance to commonly

used antifungal agents in varying proportions in all types of species isolated. Resistance for
Fluconazole was 15.83%, Ketoconazole 10%, Nystatin 4.17% and Amphotericin B 1.67%.
Disc diffusion method is simple reliable and easy to perform and should be suitably
standardized in the laboratory.

Introduction

Candida species are the most common
causes of fungal infection. Candida is parts of the body
normal inhabitant in the skin, mucous

membrane

gastrointestinal tract, respiratory tract and

genitourinary tract and may invade other
especially in
immunocompromised individuals (Rippon,
1998). Candidiasis is mainly caused by
Candida albicans, while there has been

oral cavity including
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striking increase in the frequency with non
albicans Candida species in last few years.

The most important species which are
considered pathogenic to human are
C.albicans, C. tropicalis, C. kruseii,
C.glabrata, C.lusitaniae and C.viswanathii
(Chander Jagadish 2002). Predisposing
factors for candida infection are: prolonged
use of antimicrobial agents,
immunocompromised status, chemotherapy,
catheterization, aging, pregnancy, diabetes
and secondary to bacterial infections (Cheryl
M, Morrison CJ 1998). Candidiasis is
usually endogenous in origin. The spectrum
of disease caused by candida is extensive.
The range of manifestations extends from
simple mucosal colonization to multiple
organ invasion or invasive candidiasis in the
neonate and elderly. Candida can also cause
nosocomial infections (Alan. M. Sugar et al.,
1997).The Candida species are the 4th most
common organisms causing blood stream
infection, and constitute 8% of all
nosocomial infections. Candida infections
are the second most frequently diagnosed
opportunistic infections in patients with
human immunodeficiency virus. Also three
of every four women will have at least one
bout of wvulvovaginal candidiasis during
lifetime (Jarwis, 1995 & Murray MP et al.,
2005).

Patients admitted at tertiary care hospitals
have access to very intensive management
modalities. Due to variable clinical
presentation of candida infections, it
becomes very important to identify this
pathogens from all theclinical specimens
received at laboratory irrespective of
clinician’s suspicion. Candida species differ
in their antifungal susceptibility and
virulence factors. Thus identification of
candida up to species level along with
antifungal susceptibility becomes very
essential (Jawetz et al., 1978&V.
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Manchanda et al., 2011). The objectives of
this study were to identify potential risk
factors associated with Candida infections
and their distribution in various clinical
specimens along with antifungal
susceptibility status.

Materials and Methods

The present study was conducted for a
period of one year from March 2014 to
February 2015 at the School of Medical
Sciences and Research, Grater Noida, Uttar
Pradesh, India. All the clinical specimens
(oral swabs, ear swabs, vaginal swabs, stool,
CSF, sputum, blood, pus, nail scrapings etc.)
submitted to the microbiology laboratory
suspected of fungal infection during the
study period constituted the material. 120
specimens met the study inclusion criteria
which were further evaluated, demographic
and clinical data such as age, sex, site of
infection, predisposing factors, history of
exposure to antifungals and clinical
outcomes of patients were noted. Candida
isolates were screened for gram staining,
20% or 40% KOH (Potassium Hydroxide)
mount, culture characteristics on
Sabouraud’s dextrose agar (SDA) with
Chloramphenicol (50 mg/L) and gentamycin
(20 mg/L) and urease test. The candida
isolates which were obtained further
speciated by the germ tube test,
chlamydospore formation on cornmeal agar
(by doing Dalmau technique), inoculation on
chromogenic medium (HiMedia CHROM
agar), sugar fermentation and sugar
assimilation test. Anti-fungal susceptibility
was performed by disc diffusion method
using Yeast nitrogen base agar. Discs used
were Amphotericin B (10ug), Fluconazole
(10pQ), Nystatin (10uQ),
Ketoconazole(10pg) and to determine
whether the isolates tested against
amphotericin B, nystatin, fluconazole,
ketoconazole were susceptible, intermediate
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or resistant; the diameters of zones of
inhibition obtained were compared with the
standard Zones interpretive break points
published by CLSI M44-A215 guidelines.

Results and Discussion

Total 120 isolates of Candida species were
isolated from various clinical specimens
over the study period and further speciated
with antifungal susceptibility pattern. The
prevalence of Candida albicans and non
albicans candida are studied in relation to
age, sex, site of isolation, underlying
conditions and predisposing factors.

The highest numbers of candida isolates
were obtained from cervical swab
constituting 41(34.17%). The other major
samples were skin scrapings 18(15%), oral
swabs 14(11.67%), nail scrapings 12(10%),
ear swabs 11(9.17%), sputum 10(8.33%)
followed by pus 7(5.83%), urine 3(2.50%),
blood 2(1.67%) and stool
2(1.67%),According to a study done in
1980,it was found that vulvovaginitis
accounted for 30% of total cases, onychia
and paronychia accounted for 12%,oral
thrush accounted for 16% and the rest of
cases were distributed among other lesions
(Karabinis Andreas, et al., 1988).Amar C.
Sajjan et al.,, 2014 also concluded the
highest number of isolates was from high
vaginal swab isolated from vulvovaginitis
constituting 42(40.8%). The other major
samples were sputum 21(20.4%), oral swabs
12 (11.7%), urine 6(5.8%), pus 6(5.8%), nail
scrapings 5(4.9%), ear swabs 5(4.9%),
followed by stool 4(3.9%) and blood
1(1.67%).Comparatively Somansu Basu et
al. 2003 reported maximum 48% candida
isolates from respiratory tract specimens
(Sputum, Bronchoalveolar lavage, Bronchial
washing, Tracheal aspirate)followed by
blood 15%. In contrast, Study done by Lata
R Patel et al., 2012 have reported a total of
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430 Candida isolates from various clinical
specimens, of which urine showed the
highest number of isolates (30.5%),
followed by sputum (28.9%) and blood
(26%). Incidence of candida species and its
distribution  among  various  clinical
specimens varies between countries and
between hospitals within a single country
(Table 1).

In the present study C.albicans was the
major species accounting for 89 (74.17%) of
the total isolates. Non albicans Candida
constituted 21 (17.5%) of C.tropicalis
followed by C.glabrata, 8(6.67%) and
C.krusei2 (1.67%). Almost similar type of
trend was also observed by Tavleen Jaggi et
al., 2014where Candida albicans was the
most frequent isolate in their study (44%).

Candida tropicalis (26.4%), Candida
parapsilosis (12.8%), Candida glabrata
(11.2%), Candida krusei (2.4%) and

Candida guilliermondii (3.2%) were the
other common species isolated. Study done
by Marcia Cristina Furlaneto et al., 2011
also showed similar results as C.albicanswas
the most frequent isolate (36%) followed by
C.tropicalis (33.2%) (Table 2).

Among the 41 cervical swabs, 28(63.63%)
isolates were C.albicans, 10 (24.39%) were
C.tropicalis, 2(4.87%) were C.glabrata and
one was C.krusei. Among 18 skin scrapings,
14 (77.78%) were C.albicans, 3 (16.67%)
were  C.tropicalis, 1 (5.56%) was
C.glabrata. Among 14 oral swabs, 10
(71.43%) were C.albicans, 1(7.14%) was
C.tropicalis, 2(14.29%) were
C.glabrata,1(7.14 %) was C.krusei. Among
12 nail scrapings, 10(83.33%) were
C.albicans, 1(8.33%) each were C.tropicalis
and C.glabrata. Among 11 ears swabs,
8(72.73%) were C.albicans, 2(18.18%) were
C.tropicalis and 1(9.09%) was C.glabrata.
Among 10 sputum samples, 9(90%) were
C.albicans, 1(10%) was C.tropicalis,
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Among 7 pus samples, 4(57.14%) were
C.albicans, 2(28.57%) were C.tropicalis and
1(14.29%) was C.glabrata, Among 3 urine
samples, 2(66.6%) were C.albicans,
1(33.3%) was C.tropicalis, Among 4
samples of blood and stool all species were
C.albicans. Vinitha Mohandas et al., 2011
reported slightly different candida species
distribution in  various specimens, C.
albicans (39.64%) was the most isolated
species, although the Candida non albicans
species with 60.36% showed the major
prevalence (Table 3).

Age distribution of patients was from 3
months to 68 years. The highest incidence
was seen in the age group 20-40 years
comprising 53.3%.0yewole OA at el., 2013
found the highest occurrence of Candida
species (59.5%) was recorded between ages
21-30 followed by ages 31-40 with
percentage occurrence of 31.0% (Table 4).

The Candida species were isolated more
from female (55%) than male (45%) patients
in the ratio of 1:1.22(M/F). In concordance,
Amar C.S et al.,, 2013also found candida
infection more prevalent in female patients
than male with 60.2% female and 39.8%
male (Table 5). Predisposing factors for

candida infections differs from immune
status to site of infection. Identification of
risk factors is a very important way in the
prevention of diseases. In the present study,
pregnancy is the major predisposing factor
constituting 26 (21.67%) followed by HIV
seropositives 25(20.83%), diabetes
19(15.83%), prolonged contact with water
14(11.67%), secondary to infections
10(8.33%) and prolonged use of drugs
8(6.67%). Others 18(15%) in predisposing
factors include neutropenia, presence of
malignancies, catheterization, stay in ICU,
parenteral nutrition, prematurity and major
surgery. A retrospective study done by
SetuPatolia et al also mentioned several
common predisposing factors for candida
infection in medical ICU (SetuPatolia et al.,
2013).  NurYapar2014  evaluated the
Epidemiology and risk factors for invasive
candidiasis and concludes that the number of
immunosuppressive patients has increased
significantly in recent years. These patients
are at risk for opportunistic infections,
especially fungal infections. Candidiasis is
one of the most frequent fungal infections
determined in these immunosuppressive
patients and its epidemiology has changed
over the last two decades (Chun-fang Ma et
al., 2013) (Table 6).

Table.1
Clinical specimens No. of Patients Percentage (%)
Cervical swab 41 34.17
Skin scrapings 18 15.00
Oral swabs 14 11.67
Nail scrapings 12 10.00
Ear swabs 11 9.17
Sputum 10 8.33
Pus 7 5.83
Urine 3 2.50
Blood 2 1.67
Stool 2 1.67
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Table.2
Species No. of Isolates Percentage (%)
C.albicans 89 74.17
C.tropicalis 21 175
C.glabrata 8 6.67
C.krusei 2 1.67

Table.3 Distribution of Different Candida Species among Various Clinical Specimens

Clinical specimens | C.albicans C.tropicalis C.glabrata C.krusei
Cervical swab 28 10 2 1
Skin scrapings 14 3 1 -
Oral swabs 10 1 2 1
Nail scrapings 10 1 1 -
Ear swabs 8 2 1 -
Sputum 9 1 - -
Pus 4 2 1 -
Urine 2 1 - -
Blood 2 - - -
Stool 2 - - -
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Table.4
Age No. of Patients Percentage (%)
0-10 14 11.67
11-20 10 8.33
21-30 36 30.00
31-40 28 23.33
41-50 9 7.50
51-60 11 9.17
>61 12 10.00
Table.5
Sex No. of Patients Percentage (%)
Male 54 45
Female 66 55
Total 120 100
Table.6
Predisposing factors No. of patients Percentage (%0)
Pregnancy 26 21.67
HIV seropositive 25 20.83
Diabetes 19 15.83
Prolonged contact with water 14 11.67
Secondary to infection 10 8.33
Pro_lo_nged use of corticosteroids/ 8 6.67
antibiotics
Others 18 15.00
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Table.7 Distribution of Different Species of Candida among Various Predisposing Factors

Predisposing factors C.albicans | C.tropicalis | C.glabrata | C.krusei

Pregnancy 18 7 1 -

HIV seropositive 16 5 3 1

Diabetes 15 3 - 1

Prolonged contact with water 10 3 1 -

Secondary to other infections 8 1 1 -

Prolonged use of steroid/antibiotics 8 - - -

Others 14 2 2 -

Table.8
Fluconazole Ketoconazole Nystatin Amphotericin B
Species
S IS R S IS R S 1S R S IS R

C.albicans(89) 53 22 14 64 16 9 75 10 4 84 3 2
C.tropicalis(21) 12 |6 3 17 |2 2 18 |2 1 19 |2 0
C.glabrata(08) 4 2 2 4 3 1 7 1 0 8 0 0
C.krusei(02) 1 1 0 2 0 0 2 0 0 2 0 0
Total 70 31 19 87 21 12 102 13 5 113 5 2
Among 26 Candida isolates having isolates with prolonged contact with water
pregnancy as  predisposing  factors, 10(71.43%) isolates were C.albicans, 3
18(69.23%) were C.albicans, 7(26.92%) (21.43%) isolates were C.tropicalis and
were  C.tropicalis, 1 (3.85%) was 1(7.14%) isolate C.glabrata. Among 10

C.glabrata. HIV infection stood the second
major predisposing factor with C.albicans as
major isolates 16(64%), followed by
C.tropicalis-5(20%), C.glabrata 3(12%) and
C.krusei 1(4 %). C. albicans 15(78.95%)
was the major isolate in diabetes mellitus,
followed by C.tropicalis 3(15.79%) and
C.krusei 1(5.26%). Among 14 Candida

Candida strains isolated from patients with
primary bacterial infections, 8(80%) were
C.albicans followed by nonalbicans
Candida, C.tropicalis  1(10%) and
C.glabratal (10%). All the 8 Candida
isolated from patients on prolonged
antibacterial agents and corticosteroids
wereC.albicans. Among the 18 isolates of
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various other predisposing factors were
C.albicans 14 (77.78%), C.tropicalis 2
(11.11%) and C.glabrata 2(11.11%).
Although C. albicans is the most prevalent
species involved in invasive fungal
infections, the incidence of infections due to
non-albicans  species is  increasing.
Approximately 90% of infections are caused
by five species: Candida albicans, Candida
glabrata, Candida tropicalis, Candida
parapsilosis, and Candida krusei (J. C. O.
Sardi et al., 2013) (Table 7).

Drug Susceptibility Pattern (Table 8)

Monitoring antifungal resistance among
Candida is useful because apart from
tracking and detection of resistance, it also
gives clues to emerging threats of new
resistant strains. This help in assessing
empirical ~ treatment  recommendation.
Among 120 Candida isolates, 70(58.33%)
were sensitive to Fluconazole, 19(15.83%)
were resistant and 31(25.83%) were
intermediate sensitive. For Ketoconazole
87(72.50%) were sensitive, 12(10%) were
resistant and 21(17.50%) were intermediate
sensitive. For Nystatin 102(85%) were
sensitive, 5(4.17%) were resistant and
13(10.83%) were intermediate sensitive. The
sensitivity  pattern for  Amphotericin-
B,113(94.17%) were sensitive, 2(1.67%)
were resistant and  5(4.17%)  were
intermediate sensitive.

The resistance to fluconazole was higher
when compared to other drugs in the study.
This might be due to widespread and
indiscriminate use of fluconazole for
extended periods. It is also noted that
resistance was found in all the species and in
different proportions. Disc diffusion method
is simple,reliable and easy to perform, and
could be used for preliminary screening of
antifungal susceptibility testing
(Chakrabarthi et al., 1995).
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