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Fatal Case of Candidemia 
due to Candida glabrata

Sir,
The incidence of  Candida species in blood stream 
infections (BSI) has increased worldwide in the last 
three decades. Although Candida albicans has been 
the most common isolate from BSI worldwide, 
candidemia due to non‑albicans Candida such as 
Candida tropicalis, Candida parapsilosis, Candida glabrata 
and Candida krusei has been steadily increasing in 
different parts of  the world. C. glabrata has been found 
to be highly resistant to fluconazole while C. krusei is 
intrinsically resistant to the drug.

A 69‑year‑old male patient was admitted in our 
hospital (a University Teaching Hospital in Chennai) 
in May 2009; with complain of  progressive, painless 
dysphagia for solid foods for the past 4 weeks. 
The patient had a history of  diabetes mellitus for 
the past 3 years. An upper gastrointestinal (GI) 
endoscopy was performed, which revealed a growth 
in the lower third of  the esophagus. A diagnosis of  
carcinoma esophagus (lower third) was made, which 
was confirmed by histopathologic examination of  
the biopsy material. Trans‑hiatal esophagectomy 
with gastric pull through cervical anastomosis 
was performed. Post‑operatively, the patient was 
administered cefepime (2 g intravenous [IV] BD) and 
metronidazole (500 mg IV BD) through peripheral 
IV line. The patient was symptomatically better. 
7 days after the surgery, he developed a low grade 
continuous fever. The total leucocyte count (TLC) 
was 31,790/cu mm. Blood sample was collected 
from the patient after all aseptic precautions and 
sent for culture. Blood culture was done using the 
automated blood culture system (VersaTREK). 
Initial growth in the blood culture bottle revealed 
yeast cells on gram stain. A preliminary diagnosis of  
candidemia was made and the patient was started on 
fluconazole (400 mg/day IV). However, the patient 
expired within 24 h of  starting fluconazole therapy. 
Fungal culture on Sabouraud dextrose agar followed 
by various phenotypic tests like sugar assimilation and 
fermentation and growth on tetrazolium reduction 
medium identified the organism as C. glabrata. The 
isolate was sensitive to amphotericin B but resistant 
to fluconazole by disk diffusion method which was 
performed following CLSI (Clinical and Laboratory 
Standards Institute) guidelines.[1]

C. glabrata has emerged as an important pathogen 
worldwide. An 8‑year‑old study from Michigan, 
USA found C. glabrata to be responsible for 17% 
of  all episodes of  fungemia.[2] Some studies from 
India have also reported an increasing incidence of  
C. glabrata in blood isolates.[3] Although C. glabrata 
is not intrinsically resistant to azoles, it acquires 
resistance rapidly. There are several mechanisms for 
the development of  resistance to the azole group 
of  drugs in C. glabrata. Increased expression of  
an adenosine triphosphate (ATP)‑binding cassette 
transporter gene has been found to play an important 
role in the acquisition of  resistance to azole antifungals 
in C. glabrata.[4] “Cross resistance” between fluconazole 
and the extended spectrum triazoles (voriconazole, 
itraconazole and posaconazole) has been described 
among isolates of  C. glabrata and is associated with 
increased expression of  the genes (CgCDR1 and 
CgCDR2) encoding the Candida drug resistance (CDR) 
efflux pumps.[5] Another reason for rapid development 
of  resistance to fluconazole in C. glabrata is its haploid 
state in contrast to diploid C. albicans, where mutations 
in both the copies may be necessary for expression 
of  resistance.[6]

In India, fluconazole is more widely used than other 
antifungals for treatment of  candidemia because 
it is significantly less expensive and is available in 
both IV administered and oral formulations with 
high bioavailability. However, the emergence of  
fluconazole resistant pathogens like C. glabrata has 
made it necessary for physicians to rethink regarding 
the empirical use of  fluconazole in candidemia cases.
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A Community‑Based Study 
of the Rate of Beta‑Hemolytic 
Group A Streptococcal 
Infections in Symptomatic and 
Asymptomatic School Children

Sir,
Group A streptococcus (GAS), Streptococcus pyogenes, is a 
human pathogen that known to cause a wide spectrum of  
infections. Disease spectrum ranges from relatively benign 
infections to severe invasive diseases leading to serious 
post streptococcus sequalae, like acute rheumatic fever 
and acute glomerulonephritis and rheumatic fever (RF), 
rheumatic heart disease (RHD).[1] GAS are the most 
frequently isolated pathogens in acute pharyngotonsilitis 
in school‑aged children,[2] and streptococcal pharyngitis is 
one of  the most common childhood bacterial infections.

A surveillance study of  beta‑hemolytic streptococci (BHS), 
infections was conducted in school children aged 5‑15 years 
from two different government public schools in Arasur 
village, located near the city of  Gulbarga in Karnataka, 
South India. The approximate distance between Gulbarga 
and Arasur village is approximately 30 km. Arasur village 
has poor hygienic conditions and a lack of  basic treatment 
facilities situated in a typical agricultural farmland represent 

Table 1a: Rate of Lance field beta‑hemolytic 
streptococci among school children
School 
children

Symptomatic 
carriers

Asymptomatic 
carriers

Total

No. screened 55 997 1052

BHS 46 (83.6%) 113 (11.3%) 159

GAS 18 (39.1%) 35 (30.9%) 53

GBS 0 11 (9.7%) 11

GCS 6 (13.0%) 21 (18.5%) 27

GFS 0 7 (6.1%) 7

GGS 22 (47.8%) 39 (34.5%) 61

BHS: Beta hemolytic Streptococci, GAS: Group A streptococcus, GBS: Group 
B streptococcus, GCS: Group C streptococcus, GFS: Group F streptococcus 
GGS: Group A, B, C, F and G Streptococci

Table 1b: ASO positivity among children with 
GAS and non‑GAS  throat  infection.

Symptomatic (n=46) Asymptomatic (n=113)

ASO GAS+ Non GAS+ GAS+ Non GAS+

Positive 8 0 4 0

Negative 10 28 31 78

Total 18 28 35 78

ASO: Antistreptolysin O, GAS: Group A streptococci, ASO+and GAS positivity 
among symptomatic children (8/18) and asymptomatic children (4/35), was 
statistically significant, with P=0.0065 (<0.05).

spring climate condition with temperature varying 22‑27°C 
around the year. A total of  1052 children were randomly 
selected, including 997 asymptomatic children (normal) 
and 55 with symptoms of  pharyngitis (symptomatic) 
during entire study period from August 2009 to January 
2010. The study was designed and approved by ethical 
committee (institutional review board) of  our institution. 
Throat swabs and blood samples (~3 mL) were collected 
from each child who presented with clinical signs or 
symptoms of  sore throat, fever, chills, malaise, erythema, 
and swelling of  the pharyngeal mucosa were included. 
Samples were also collected from asymptomatic (normal) 
children who were followed for couple of  weeks to look 
into any possibility of  developing pharyngitis.

Isolates were confirmed by the Streptococcus Laboratory, 
Department of  Clinical Microbiology, Christian Medical 
College, Vellore, Tamil Nadu, using standardized methods.[3]

Anti‑streptolysin O (ASO) antibodies were detected 
by commercial test kits according to manufacturer’s 
instructions (Tulip Diagnostics, Goa, India). Among 
the asymptomatic children, BHS were isolated from 
113 (11.3%) of  the 997 children screened. Of  these 
isolated BHS, 35 (30.9%) belonged to group A, 11 (9.7%) 
to group B, 7 (6.1%) to group F, 21 (18.5%) to group C, 
and 39 (34.5%) to group G. A total of  46 BHS were 
isolates from 55 symptomatic children. Of  these BHS, 
18 (39.1%) belonged to group A, 6 (13%) to group C, 
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