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Abstract Candida auris is a recently described rare agent of
fungemia. It is notable for its antifungal resistance. A total of
15C. auris isolates, originating from seven cases of fungemia,
three cases of diabetic gangrenous foot, and one case of
bronchopneumonia from a tertiary care hospital in south India,
were investigated. All of the 15 isolates were identified by
sequencing and 14 of these along with 12 C. auris isolates
previously reported from two hospitals in Delhi, north India,
two each from Japan and Korea were genotyped by amplified
fragment length polymorphism (AFLP). In vitro antifungal
susceptibility testing (AFST) was done by the Clinical and
Laboratory Standards Institute (CLSI) broth microdilution
method. Candida auris isolates were misidentified as
Candida haemulonii by VITEK. All were resistant to flucon-
azole [geometric mean minimum inhibitory concentration
(MIC) 64μg/ml] and 11 isolates were resistant to voriconazole
(MIC ≥1 μg/ml). Forty-seven percent of the C. auris isolates
were resistant to flucytosine (MIC ≥64 μg/ml) and 40 % had

high MIC (≥1 μg/ml) of caspofungin. Breakthrough
fungemia developed in 28.6 % of patients and therapeu-
tic failure in 4 (66.7 %) patients. Interestingly, the 26
Indian C. auris isolates from north and south India were
clonal and phenotypically and genotypically distinct from
Korean and Japanese isolates. The present study demon-
strates that C. auris is a potential emerging pathogen that
can cause a wide spectrum of human mycotic infections.
The prevalence of a C. auris endemic clonal strain
resistant to azoles and other antifungals in Indian hospi-
tals with high rates of therapeutic failure in cases of
fungemia is worrisome.

Introduction

Candida auris was identified as a new species in 2009 from
the external ear canal of a Japanese patient [1]. This pathogen
cannot be identified by commercial methods used for yeast
identification. It has recently been described as an agent of
fungemia, so far reported only from Korea and India [2, 3].
Sequence analysis of the D1/D2 domain of 26S rDNA and
internal transcribed spacer (ITS) regions of nuclear rRNA
genes of C. auris demonstrates a close phylogenetic relation-
ship to Candida haemulonii , with which it is usually
misidentified by commercial identification systems such as
VITEK 2 and API 20C [2–4]. Moreover, C. auris is reported
to be resistant to fluconazole and exhibits reduced suscepti-
bility to voriconazole and itraconazole [2–4]. Further, persis-
tent fungemia occurs in patients despite fluconazole and
amphotericin B therapy, resulting in fatal outcome [3]. This
pathogen has recently assumed a greater clinical significance
due to the local prevalence and transmission of drug-resistant
clonal strains in healthcare units [2, 4, 5]. Herein, we report
C. auris as an etiologic agent of fungemia and its isolation
from deep sterile sites in patients from a tertiary care hospital
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in south India. Our results indicate that the strains of C. auris
exhibiting resistance to azole antifungal agents, from both
north and south India, were clonal.

Materials and methods

Fungal isolates and their morphological and physiological
characterization

The study analyzed 245 yeast isolates from cases of fungemia
and other invasive mycosis cultured during the period No-
vember 2011 to June 2013 at a university hospital in Kochi in
southern India. Of the 245 yeast isolates, 15 (6.1 %) isolates,
initially identified as C. haemulonii by VITEK® 2 Compact
(bioMérieux, Marcy I’Etoile, France), were confirmed as
C. auris by ITS and D1/D2 sequencing, and were included
in the present study. The phenotypic identification was based
on the colony color of the isolates on CHROMagar™Candida
medium (Difco, Becton, Dickinson and Company, Baltimore,
MD, USA), germ tube test, and morphology on rice Tween 80
agar. Growth of the isolates at 37, 42, and 45 °C was also
tested.

Sequencing of ITS and D1/D2 regions

Amplification of the ITS region of the ribosomal subunit and
D1/D2 region of the large ribosomal subunit was done,
followed by sequencing and alignment of both the strands
using the Sequencing Analysis 5.3.1 software (Applied
Biosystems, Foster City, CA, USA), as described previously
[6–8]. GenBank Basic Local Alignment Search Tool
(BLAST) searches (http://www.ncbi.nlm.nih.gov/BLAST/
Blast.cgi) were performed for species identification. For
phylogenetic analysis, we included ITS and D1/D2 sequences
of the recently reported 12 new clonal strains of C. auris
prevalent in two hospitals in northern India (CBS 12766–
12777), two Korean isolates, and a solitary Japanese isolate
[1–3]. Sequences were aligned using the ClustalW program
(v1.82) and the final alignments were edited manually.

Amplified fragment length polymorphism (AFLP)

Of the 15 south Indian C. auris isolates, the genotypic diver-
sity of 14 isolates was determined together with the previously
described clonal north Indian (n =12), Japanese (n =2), and
Korean (n =2) isolates using amplified fragment length poly-
morphism (AFLP) fingerprint analysis [9]. Candida auris
reference isolates (KCTC 17809, KCTC 17810, JCM
15448, and DSMZ 21092), C. haemulonii (CBS 7801, CBS
7802, CBS 5149, and CBS 5140), C. duobushaemulonii
(CBS 7798–7800 and CBS 9754), and C. pseudohaemulonii
(KCTC 1787, CBS 10004, and JCM 12453) were used as

controls to assign the AFLP genotypes. Briefly, approximately
50 ng of genomic DNAwas subjected to a combined restric-
tion–ligation procedure containing EcoRI andMseI restriction
enzymes (New England Biolabs, Beverly, MA, USA) and
complementary adaptors. Prior to further usage, the restric-
tion–ligation reaction was diluted by adding 80 μl Tris/HCl
(pH 8.3) buffer. One microliter of the diluted product was used
for amplification in a final volume of 25 μl, for which the
selective primers EcoRI (5′-FLU-GACTGCGTACCAATTC
AC-3′) and MseI (5′-GATGAGTCCTGACTAAC-3′) were
used. One microliter of the 10× diluted amplicon was added
to a mixture of 8.9 μl water and 0.1 μl LIZ600 internal size
marker (Applied Biosystems), followed by heating the diluted
sample for 1 min to 95 °C and subsequent fragment analysis
on an ABI 3500xL Genetic Analyzer (Applied Biosystems).
Raw data were analyzed using Bionumerics v6.0 (Applied
Maths, Sint-Martens-Latem, Belgium) and a dendrogram was
generated using standard Pearson and unweighted pair group
method with arithmetic mean (UPGMA) settings.

In vitro antifungal susceptibility testing (AFST)

Antifungal susceptibility testing (AFST) was performed using
the Clinical and Laboratory Standards Institute (CLSI) broth
microdilution method, following the M27-A3 guidelines [10].
The antifungals tested were amphotericin B (Sigma, St. Louis,
MO, USA), fluconazole (Pfizer, Groton, CT, USA),
itraconazole (Lee Pharma, Hyderabad, India), voriconazole
(Pfizer), posaconazole (Merck, Whitehouse Station, NJ,
USA), isavuconazole (Basilea Pharmaceutica, Basel, Switzer-
land), flucytosine (Sigma), caspofungin (Merck), micafungin
(Astellas, Toyama, Japan), and anidulafungin (Pfizer). CLSI-
recommended Candida krusei ATCC6258 and Candida
parapsilosis ATCC22019 were used as quality control strains
with each test. The minimum inhibitory concentration (MIC)
end points for azoles and echinocandins were defined as the
lowest drug concentration that caused a prominent decrease in
growth (50 %) vis-à-vis the controls and read visually after
24 h, as validated recently by Pfaller et al. [11, 12]. For
amphotericin B, the MIC was defined as the lowest concen-
tration at which there was 100 % inhibition of growth com-
pared with the drug-free control wells. The geometric mean
(GM) and MICs for each drug at which 50 % (MIC50) and
90 % (MIC90) of the tested isolates were inhibited were also
determined. Newly revised clinical breakpoints (CBPs) de-
fined for C. albicans were used for the interpretation of MIC
data. These are described as susceptible (S) ≤2 μg/ml, suscep-
tible dose dependent (SDD) 4μg/ml, resistant (R) ≥8μg/ml for
fluconazole; S ≤0.12 μg/ml, SDD 0.25–0.5μg/ml, R ≥1 μg/ml
for itraconazole; S ≤0.12 μg/ml, intermediate (I) 0.25–0.5 μg/
ml, R ≥1 μg/ml for voriconazole; and S ≤0.25 μg/ml, I 0.5 μg/
ml, R ≥1 μg/ml for echinocandins [13]. Epidemiological cutoff
values (ECVs) were used for amphotericin B (≤2 μg/ml),

920 Eur J Clin Microbiol Infect Dis (2014) 33:919–926

http://www.ncbi.nlm.nih.gov/BLAST/Blast.cgi
http://www.ncbi.nlm.nih.gov/BLAST/Blast.cgi


T
ab

le
1

C
lin

ic
al
su
m
m
ar
y
of

12
pa
tie
nt
s
w
ith

C
an
di
da

au
ri
s-
as
so
ci
at
ed

in
fe
ct
io
ns

fr
om

U
ni
ve
rs
ity

H
os
pi
ta
lK

oc
hi
,I
nd
ia
,2
01
1–
20
13

C
as
e
no
.

1
2

3
4

5
6

7

A
ge
/s
ex

87
/F

80
/F

79
/M

30
/M

20
/M

55
/M

66
/M

D
ia
gn
os
is

D
is
se
m
in
at
ed

pa
pi
lla
ry

th
yr
oi
d

ca
rc
in
om

a
PO

V
D
a ,

C
K
D
b
,

D
M

c

P
O
V
D
,C

K
D
,

C
O
PD

d
,D

M
N
H
L
e ,
b/
lf

hy
dr
on
ep
hr
os
is

Ig
A
ne
ph
ro
pa
th
y,

C
K
D
,

br
on
ch
op
ne
um

on
ia

Pi
tu
ic
yt
om

a,
se
ps
is
,A

R
F
g
,

hy
po
co
rt
is
ol
is
m
,D

M
A
ne
ur
ys
m

of
ar
ch

of
ao
rt
a

Sa
m
pl
e

B
lo
od

E
xc
is
ed

tis
su
e

E
xc
is
ed

tis
su
e

B
lo
od

B
A
L
m

B
lo
od
,C

V
C
n
tip

B
lo
od

R
is
k
fa
ct
or
s

Im
m
un
os
up
pr
es
si
on

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

N
o

N
eu
tr
op
en
ia

(<
10

9
ce
lls
/L
)

N
o

N
o

N
o

Y
es

N
o

Y
es

N
o

C
V
C

Y
es

Y
es

N
o

Y
es

Y
es

Y
es

Y
es

B
ro
ad
-s
pe
ct
ru
m

an
tib

io
tic
s

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

Pa
re
nt
er
al
nu
tr
iti
on

Y
es

N
o

N
o

Y
es

Y
es

Y
es

Y
es

Su
rg
er
y
w
ith

in
30

da
ys

Y
es

Y
es

N
o

N
o

N
o

Y
es

Y
es

In
te
ns
iv
e
ca
re

Y
es

Y
es

N
o

Y
es

Y
es

Y
es

Y
es

A
nt
if
un
ga
ls
w
ith

in
30

da
ys

N
o

N
o

N
o

N
o

Y
es

N
o

Y
es

C
on
co
m
ita
nt

ba
ct
er
em

ia
N
o

N
ot

do
ne

N
ot

do
ne

Y
es

N
o

Y
es

Y
es

In
dw

el
lin

g
ur
in
ar
y

ca
th
et
er

Y
es

Y
es

N
o

Y
es

Y
es

Y
es

Y
es

D
ay

of
is
ol
at
io
n

D
ay

13
D
ay

6
D
ay

7
D
ay

18
D
ay

25
D
ay

19
D
ay

49
T
he
ra
py

(d
ay
s)

N
A

A
m
pu
ta
tio

n
A
m
pu
ta
tio

n
FL

U
o
(3

da
ys
)

F
L
U
(1
0
da
ys
),

C
A
Sp

(1
4
da
ys
)

F
L
U
(8

da
ys
)

F
L
U
(1
1
da
ys
)

fo
llo

w
ed

by
C
A
S
(2
4
da
ys
)

C
V
C
re
m
ov
al

N
A

N
o

N
o

Y
es

N
o

Y
es

Y
es

B
re
ak
th
ro
ug
h

fu
ng
em

ia
N
o

N
o

N
o

N
o

N
o

N
o

Y
es

O
ut
co
m
e

N
A
q

Su
rv
iv
ed

Su
rv
iv
ed

E
xp
ir
ed

S
ur
vi
ve
d

E
xp
ir
ed

S
ur
vi
ve
d

C
as
e
no
.

8
9

10
11

12

A
ge
/s
ex

79
/M

48
/F

69
/M

2/
M

60
/M

D
ia
gn
os
is

A
or
tic

st
en
os
is
,s
ep
si
s,
A
R
F

R
H
D
h

P
O
V
D
,N

H
U
i ,
D
M

S
ho
rt
bo
w
el
sy
nd
ro
m
e,

in
te
st
in
al
pe
rf
or
at
io
n,

pn
eu
m
on
ia
,s
ep
si
s

IE
j ,
H
F
k
,C

V
A
l ,
ba
ct
er
ia
l

m
en
in
go
en
ce
ph
al
iti
s,

D
M

Sa
m
pl
e

B
lo
od
,p
us

B
lo
od

E
xc
is
ed

tis
su
e

B
lo
od
,C

V
C
tip

C
V
C
tip

R
is
k
fa
ct
or
s

Im
m
un
os
up
pr
es
si
on

N
o

N
o

Y
es

Y
es

Y
es

Eur J Clin Microbiol Infect Dis (2014) 33:919–926 921



T
ab

le
1

(c
on
tin

ue
d)

C
as
e
no
.

8
9

10
11

12

N
eu
tr
op
en
ia

(<
10

9
ce
lls
/L
)

N
o

N
o

N
o

N
o

N
o

C
V
C

Y
es

Y
es

N
o

Y
es

Y
es

B
ro
ad
-s
pe
ct
ru
m

an
tib

io
tic
s

Y
es

Y
es

Y
es

Y
es

Y
es

P
ar
en
te
ra
ln

ut
ri
tio

n
Y
es

Y
es

N
o

Y
es

N
o

S
ur
ge
ry

w
ith

in
30

da
ys

Y
es

N
o

Y
es

Y
es

N
o

In
te
ns
iv
e
ca
re

Y
es

Y
es

Y
es

Y
es

Y
es

A
nt
if
un
ga
ls
w
ith

in
30

da
ys

Y
es

Y
es

Y
es

N
o

N
o

C
on
co
m
ita
nt

ba
ct
er
em

ia
Y
es

Y
es

N
o

Y
es

Y
es

In
dw

el
lin

g
ur
in
ar
y
ca
th
et
er

Y
es

Y
es

Y
es

Y
es

Y
es

D
ay

of
is
ol
at
io
n

D
ay

42
D
ay

5
D
ay

21
D
ay

39
D
ay

48

T
he
ra
py

(d
ay
s)

F
L
U
(1
5
da
ys
)
fo
llo

w
ed

by
A
M
B
p
(1

da
y)

FL
U
(7

da
ys
)

FL
U
(1
4
da
ys
),

am
pu
ta
tio

n
FL

U
(1
0
da
ys
)
fo
llo

w
ed

by
A
M
B
(2
1
da
ys
)

FL
U
(8

da
ys
)

C
V
C
re
m
ov
al

N
o

N
o

N
o

Y
es

Y
es

B
re
ak
th
ro
ug
h
fu
ng
em

ia
Y
es

N
o

N
o

N
o

N
o

O
ut
co
m
e

E
xp
ir
ed

E
xp
ir
ed

S
ur
vi
ve
d

Su
rv
iv
ed

Su
rv
iv
ed

a
P
er
ip
he
ra
lo

cc
lu
si
ve

va
sc
ul
ar

di
se
as
e

b
C
hr
on
ic
ki
dn
ey

di
se
as
e

c
D
ia
be
te
s
m
el
lit
us

d
C
hr
on
ic
ob
st
ru
ct
iv
e
pu
lm

on
ar
y
di
se
as
e

e
N
on
-H

od
gk
in
’s
ly
m
ph
om

a
f
B
ila
te
ra
l

g
A
cu
te
re
na
lf
ai
lu
re

h
R
he
um

at
ic
he
ar
td

is
ea
se

i
N
on
-h
ea
lin

g
ul
ce
r

j
In
fe
ct
iv
e
en
do
ca
rd
iti
s

k
H
ea
rt
fa
ilu

re
l
C
er
eb
ro
va
sc
ul
ar

ac
ci
de
nt

m
B
ro
nc
ho
al
ve
ol
ar

la
va
ge

fl
ui
d

n
C
en
tr
al
ve
no
us

ca
th
et
er

o
Fl
uc
on
az
ol
e

p
C
as
po
fu
ng
in

q
N
ot

av
ai
la
bl
e

D
os
ag
e:
F
L
U
40
0
m
g
on
ce

da
ily
,C

A
S
lo
ad
in
g
do
se

of
70

m
g
fo
llo

w
ed

by
50

m
g
da
ily
,A

M
B
0.
5–
1
m
g/
kg

bo
dy

w
ei
gh
t

922 Eur J Clin Microbiol Infect Dis (2014) 33:919–926



flucytosine (≤0.5 μg/ml), and posaconazole (≤0.06 μg/ml)
[13].

Patient information

The clinical details of the patients, such as demographic
characteristics, clinical diagnosis, risk factors for candidemia,
antifungal therapy, and outcome, were collected retrospective-
ly. In cases of candidemia, therapeutic failure was defined
either as the persistence ofCandida despite the administration
of 3 days of antifungal therapy or as the development of
breakthrough candidemia while receiving antifungal agents
for 3 days.

Results

Microbiology

A total of 15 C. auris isolates originated from 12 patients. Of
these, seven isolates were cultured from blood, three each
from central venous catheter (CVC) tips and surgically ex-
cised tissues, and one each from bronchoalveolar lavage
(BAL) fluid and pus (Table 1). All isolates developed a pink
color on CHROMagar™ Candida medium and showed ovoid
to elongated budding yeast cells occurring singly or in pairs.
The isolates grew well at 37 °C and 42 °C, whereas no growth
was seen at 45 °C. They were inhibited on 0.01 %
cycloheximide-containing medium. In addition, all C. auris
isolates assimilated N-acetylglucosamine (NAG), unlike the
reference Korean and Japanese C. auris isolates.

Molecular characterization

ITS sequences of 15 test isolates (GenBank accession nos.
KF689009–KF689023) showed 99 % homology (query cov-
erage ranging from 98 to 100 %) with Korean and the previ-
ously described north Indian C. auris isolates (accession nos.
EU884184, EU884180, and KC692050) in GenBank. The
D1/D2 sequence similarity of our isolates (GenBank acces-
sion nos. KF689024–KF689038) was 99 % with the Korean
isolates (GenBank accession numbers EU881965,
EU881967, and EU881968). Of the 15 south Indian
C. auris isolates, 14 have been deposited at the CBS-
KNAW Fungal Biodiversity Centre, Utrecht, The Nether-
lands, and the accession numbers assigned are CBS 12874–
12887. Candida auris isolates from the present study clus-
tered together with the previously published north Indian
C. auris isolates in the ITS phylogenetic tree and were distinct
from the Japanese and Korean isolates. AFLP analysis
s h ow e d s e p a r a t e c l a d e s o f C . h a em u l o n i i ,
C. duobushaemulonii , andC. pseudohaemulonii distinct from
C. auris . The 26 C. auris isolates, including 12 from north

and 14 from south India, were clonal and clustered
together, irrespective of their geographical origin, with
an overall similarity of 80.2 % (Fig. 1). They were
genotypically distinct from the Japanese and the Korean
isolates, which had a similarity of 63.4 % with the Indian
C. auris isolates (Fig. 1). In addition, AFLP clearly
showed that the most genetically related sibling species
of C. auris , i.e., C. haemulonii , C. duobushaemulonii ,
and C. pseudohaemulonii , had a similarity of 9.9 %
among these three species versus C. auris (Fig. 1).

Antifungal susceptibility testing

All 15C. auris isolates were resistant to fluconazole with GM
MICs of 64 μg/ml and 11 (73 %) were resistant to
voriconazole (MIC ≥1 μg/ml). Furthermore, 47 % of
C. auris isolates were resistant to flucytosine (n =7; MIC
≥64 μg/ml). In addition, 40 % of C. auris isolates revealed
high MICs (≥1 μg/ml) of caspofungin. Posaconazole exhibit-
ed the most potent activity, with a GM MIC of 0.03 μg/ml,
followed by itraconazole (GM MIC, 0.14 μg/ml) and
isavuconazole (GM MIC, 0.23 μg/ml). Amphotericin B
showed good activity, with a GM MIC of 0.64 μg/ml. Also,
micafungin (GM MIC, 0.10 μg/ml) and anidulafungin (GM
MIC, 0.14 μg/ml) were highly active (Table 2).

Clinical evaluation of the patients

The clinical features, risk factors, and response to antifungal
therapy of the 12 patients with C. auris -associated infections
are summarized in Table 1. Seven patients were diagnosed to
have candidemia and three had an infection of a gangrenous
diabetic foot. Of the fungemic patients, two patients also had
CVC tip cultures positive for C. auris , while another patient
had post-operative wound sepsis due to C. auris . In one
patient, only a CVC tip culture was positive and in a solitary
patient, BAL fluid cultures yielded C. auris . The age group of
patients ranged from 2 to 87 years (mean age 56.2 years). A
mean of 7 of the 10 risk factors for candidiasis were present in
each patient. The most common risk factor, present in all the
patients, was the concomitant use of broad-spectrum antibi-
otics and the least was neutropenia, present in two (16.7 %)
patients. Nine (75 %) patients had immunosuppressive condi-
tions, such as diabetes mellitus in 5 patients (55.5 %), chronic
kidney disease in 4 (44.4 %), and hematologic malignancies
or history of cancer chemotherapy in 3 (33.3 %) patients.
Among the other important risk factors, admission to the
intensive care unit and the presence of an indwelling urinary
catheter were noted in 11 (91.6 %) patients each, followed by
CVC placement in 10 (83.3 %). Other risk factors included
parenteral nutrition in 8 (66.6 %), concomitant bacteremia and
a recent history of surgery in 7 (58.3 %) each, and the use
of antifungals in 5 (41.6 %) patients. Breakthrough fungemia

Eur J Clin Microbiol Infect Dis (2014) 33:919–926 923



was observed in two (28.6%) patients. Details of therapy were
available for 11 patients. Of these, 9 (81.8 %) received anti-
fungal therapy, the details of which are given in Table 1.
Persistent fungemia was noted in 4 of 6 patients whose records
were available. Of these six patients, cultures of CVC could be
done in only two patients. Overall, 4 (36.4 %) patients ex-
pired, all of whom had fungemia. Of the remaining seven
cases that survived, three underwent surgical excision of the
gangrenous tissue; the solitary case of bronchopneumonia was
treated with fluconazole and caspofungin, while another case
(case 12) was managed by removal of the central line.

Discussion

AlthoughC. auris has been previously reported as a rare agent
of fungemia, this report highlights the isolation of C. auris
from diverse clinical samples not reported so far [2, 3]. The
isolation of C. auris from pus, surgically resected tissues, and
BAL fluid suggests its potential role in varied diseases. In
addition, the study documents seven well-characterized cases

of fungemia due to this rare pathogen. In the present study,
C. auris represented 8.6 % of annual candidemia cases in a
tertiary care hospital. Previously, one-third (30 %) cases of
candidemia have been attributed to this pathogen in a single
tertiary care hospital of north India [2]. To date, there is a
paucity of information regarding the clinical characteristics
and antifungal susceptibility profiles of C. auris . The major
risk factors associated with C. auris infections in the present
study were similar to those of invasive candidiasis, which
were broad-spectrum antibiotics, indwelling catheters, and
immunosuppressive conditions [14]. Breakthrough fungemia
developed in 28.6 % patients and therapeutic failure was
observed in 66.7 % patients with fungemia. Also, previously
high rates of therapeutic failures in patients with fungemia
have been reported with this pathogen [2, 3]. In the present
study, therapeutic failure was observed in patients with
fungemia who received fluconazole, to which the isolate was
highly resistant. The successful treatment outcome in the
remaining two patients could be attributed to the timely insti-
tution of caspofungin and amphotericin B. It is noteworthy
that low MICs of amphotericin B have been reported
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previously [2–4], as well as in the present study. In contrast,
C. haemulonii , with which C. auris is commonly
misidentified by routine identification systems, is notably
resistant to amphotericin B and azoles [4, 15]. Therefore, the
correct identification of C. auris by sequencing and the need
for undertaking antifungal susceptibility testing for this path-
ogen can hardly be overemphasized. It is difficult to ascertain
the clinical significance of C. auris isolates recovered from
patients with diabetic foot and BAL. Although the histopath-
ologic evidence was lacking in aforementioned cases, the
favorable response to surgical excision of the gangrenous
tissue supports a causative role of this agent. Also, the case
with bronchopneumonia from which no obvious etiological
agent except C. auris was isolated had underlying risk factors
and responded well to caspofungin. The patient had indwell-
ing catheters, which could be the source of infection. Howev-
er, blood and catheter tips were not cultured. The south Indian
C. auris isolates also assimilated NAG, just like the previous
isolates from north India [2]. Thus, the emerging Indian
C. auris isolates were phenotypically and genotypically distinct
from the Japanese and Korean strains. Additionally, AFLP
analysis of 26 Indian C. auris strains from three geographically
distant hospitals located at a distance of 2,081 km, one in Kochi,
south India, and two in Delhi, north India, revealed the presence
of an endemic clonal strain, suggesting widespread transmis-
sion. The fact that not only geographical clusters of C. auris
could be segregated, as well as that the sibling species of
C. auris , i.e., C. haemulonii , C. duobushaemulonii , and
C. pseudohaemulonii , were revealed to be only distantly related

by AFLP analysis, indicated that this genotyping method is a
good discriminatory tool to study the epidemiology of this
emerging yeast pathogen. To conclude, C. auris is an emerging
pathogen which shows reduced susceptibility to antifungal
agents and demonstrates a potential to cause a wide spectrum
of human mycotic infections.
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