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Abstract

Introduction: Candidemia can be life-threatening in
immunocompromised individuals thus, prompt diag-
nosis and treatment with antifungal agents is mandatory
for successful outcome.

Surveillance data on species distribution, antifungal
susceptibility and associated factors of candidemia is
utmost important to decide on empiric antifungal therapy,
to impose infection control measures as well to promote
antifungal stewardship in a country.

Therefore, this study was aimed at retrospective review
of data on candidemia at Mycology Reference Laboratory
in Sri Lanka for 5 years duration to identify the species
causing candidemia, their antifungal susceptibility
pattern and associated factors.

Results: A twofold rise in candidemia cases were seen
during this 5-year duration compared to previous 7 years
(2011-2017). Predominant species causing candidemia
was C. tropicalis (35%) followed by C. parapsilosis (33%).
C. albicans was the 3 commonest species causing
candidemia in Sri Lanka.

There were 3% C. glabrata cases, 2% C. guilliermondii
and 1% C. famata and C. krusei cases. Importantly two
sequencing confirmed C. auris cases were identified for
the first time in Sri Lanka in 2021.

Overall good antifungal susceptibility was seen for both
fluconazole and amphotericin B and there were only 7%
and 1.6% resistance respectively.

Long term hospital stay (47%) was commonly seen in this
study group followed by use of broad-spectrum antibiotics
(24%) and involvement of gastro-intestinal tract (21%).

Conclusion: Candida tropicalis is the commonest
species causing candidemia in Sri Lanka. Common
Candida species had good susceptibility to antifungals.
Long term hospital stay was associated with candidemia
in majority of patients.

Ceylon Medical Journal 2024; 69: si 47-53

DOI: http://doi.org/10.4038/cmj.v69iS13.9968

Introduction

Candida sp. can cause adiverse spectrum of disease
ranging from superficial candidiasis to invasive disease
(1). Among different manifestations of candidiasis,
candidemia is an alarming condition due to its high
mortality rate (47%). Mortality iseven higher in patients
with septic shock following candidemia(1,2).

Speciesdistribution of candidemiahas been changed
over past years. There is a global shift towards nonal -
bicans Candida species where Candida albicans the
previously dominating pathogen accounts only for about
50% of theisolatesaccording to many surveys. C. glabrata
has emerged as an important pathogen in United States,
Canada and in Northern Europe where C. parapsilosisis
more significant in Asia, South America and in South
Europe. The direction towards nonalbicans Candida isa
threatening condition due to their resistant nature to
commonly used antifungals. Furthermore, the species
identification is important as they differ in virulence as
well. C. krusei and C. parapsilosis are known to be less
virulent than C. albicans, C. glabrata and C. tropicalis
@

The Global Antimicrobial Resistance Surveillance
System (GLASS) supports the implementation of the
Global Action Plan on Antimicrobial Resistance by
strengthening surveillance on antimicrobial resistance
worldwide. As an initial approach a protocol was given
by WHO 2019 to include Candida spp. into GLASS and
at the early-stage Candida isolates causing blood stream
infections will be included in this surveillance with
antifungal susceptibility pattern to assess the emerging
resistance in Candida spp. worldwide (4).

Though, there is a growing concern on fungal
diseases globally dueto increased immunocompromised

‘Department of Mycology, Medical Research Institute, Colombo, 08, Sri Lanka.

Correspondence: UW, e-mail: <pgrumw@gmail.com>

@ @ This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted

use, distribution, and reproduction in any medium, provided the original author and source are credited.

Volume 69, 2024, Special issue 1

si 47



Original article

population, quality data is lacking in the disease
distribution and antifungal resistant patterns. Therefore,
in 2022 WHO devel oped the 1st fungal priority pathogens
list (WHO FPPL) to strengthen the global response
towards this aspect aiming at more researches and policy
interventions and they have included C. albicans and C.
aurisinthecritical category (5).

But unfortunately, there is a scarcity of candidemia
surveillance datain Sri Lanka due to many constraints.

Therefore, this study was aimed at evaluation of
species causing candidemia from the year 2018 to 2022
using the data available at National Mycology Reference
Laboratory in Sri Lanka. In addition, special attention was
given to the antifungal susceptibility pattern of Candida
species during this analysis.

Furthermore, demographic data and risk factors of
candidemia patients were assessed using the available
dataat Mycology Reference Laboratory in Sri Lanka.

Objectives

Objectives of this study was to assess the species
distribution, antifungal susceptibility pattern and asso-
ciated factors of Candida blood stream infectionsin Sri
Lankafrom2018t0 2022.

Methodology

A retrospective review of mycology documents
containing candidemia isolates in the Department of
Mycology at Medical Research Institute, Colombo was
performed during 3 months duration (21.06.2023-
20.09.2023).

Candidemia patientstreated at different hospitalsin
Sri Lankawhose Candida specieswerefurther identified
at Department of Mycology at MRI from January 2018to
December 2022 wasincluded in the study.

Number of Candidemia isolates

2018 2019

—C, tropicalis

Results

Altogether 2800 Candida isolates were further
identified at Mycology Reference Laboratory during the
study period, but only 2692 were from peripheral blood
cultures and the rest (n=108) were central line related
cultures. Sincethis study was aimed at candidemiablood
stream infections only peripheral blood culture isolates
were included in the data analysis.

One thousand fifty-six blood samples for fungal
culturewerereceived to Mycology Reference Laboratory,
MRI during 2018to 2022 and only 19 sampleshave become
positivefor Candida species (1.8%). The sample size 2692
of this study includes all the candidemia isolates sent to
Mycology Reference Laboratory aswell asthe 19 positive
blood culture isolates at the Mycology Reference
Laboratory.

Thisstudy included candidemiaisolatesfrom all the
provincesin Sri Lanka and mgjority were from Western
Province (n=1723/2692, 64%) followed by Southern
Province (n=395,14.67%).

Highest number of candidemiaisolateswerereceived
from National Hospital of Sri Lanka (NHSL) in Western
Provinceand it was 28.86% (n=777/2692). Second highest
number was received from Karapitiya Teaching Hospital
in Southern Province (13.48%, n=363/2692). Apart from
that 8.80% (n=237/2692) samples were received from
National Cancer Institute, 6.65% (n=179/2692) werefrom
Colombo South Teaching Hospital and 6.39% (n=172/2692)
were from largest children’s hospital (Lady Ridgeway
Hospital) of Sri Lanka.

Majority of patients with candidemia were adults
aged morethan 41 years (60.44%, n=1514/2505) and there
wasamale predominance (56.62%, n=1304/2303). Nearly
8% of the isolates were from neonates (n=189/2505) and
6-12-year-old age category had the lowest number of
candidemia cases (2.79%, n=70/2505). Age was not
mentioned regarding 187 candidemiaisol ates.
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Figure 1. Distribution of total number of Candida sp. and three
common Candida species over 5 years.

si 48

Ceylon Medical Journal



Original article

Figure 1 elaborates the total number of Candida
isolates further identified at MRI (n=2692). It includes
positive Candida blood cultures at MRI (n=19) and
positive Candida blood culture isolates sent from other
hospitals (n=2673).

There had been anincreasein number on candidemia
isolatesreceived to MRI from 2018 to 2021 and asudden
dropin 2022 asillustrated in the above graph. Thissurge
of candidemiacasesin 2019 to 2021 could be areflection
of COVID-19 pandemic associated infections.
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Overlapping results were observed between the
numbers of C. tropicalis and C. parapsilosis during 5
yearsbut C. albicanshad remained lower than C. tropicalis
and C. parapsilosis throughout the time.

Out of positive peripheral blood culturesonly 20.3%
isolates were Candida albicans (n=548/2692) and 79.7%
were non-Candida albicans species (n=2,147/2692).
Candida tropicalis dominated non-Candida albicans
group accounting 34.9% of al candida isolates (n=940/
2692) followed by Candida parapsilosis (33%, n=890/
2692).
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Figure 2. Species distribution of different Candida species during 2018 to 2022.

In addition, there were 2.7% (n=72/2692) Candida
glabrata, 2.4% (n=64/2692) Candida guilliermondii,
1.3% (n=35/2692) Candida famata and 1.3% (n=34/2692)
Candida krusai.

Therewerefewer number of other Candida species
such as 0.7% (n=18/2692) Candida haemulonii, 0.7%
(n=19/2692) Candida lucitaniae and 0.2% (n=5/2692)
Candida pseudohaemulonii.

Importantly there were 2 sequencing confirmed
Candida auris blood stream infections and another 44
isolates (1.6%) wereidentified as probable C. auriswith
availablefacilities.

Therewere 4 cases of candidemiamixed infections
(two cases of C. albicans and C. krusei, one case of C.
tropicalisand C. krusei and another case of C. tropicalis
and C. parapsilosis) and 4 other cases of mixed infections
due to Candida and non-candida species (two cases of
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C. parapsilosis and Trichosporon sp., one case of C.
guilliermondii and Geotrichum sp. and another case of
C. tropicalis and Trichosporon sp.).

Antifungal susceptibility test (AFST) was performed
for majority of theisolates using disc diffusion method or
E strip method and interpreted according to CL S| guideline.
Amphotericin B MIC values by E strip method were
interpreted according to the Epidemiol ogical Cut-Off (ECV)
values given by CL S| and amphotericin B disc diffusion
tests were interpreted according to quality control limits
given by the manufacture.

Fluconazole AFST was performed in 2576 Candida
isolates (95.69%) and magj ority were sengitiveto fluconazole
(n= 2384,92.55%). Altogether, 192 (7.45%) Candida
isolates were resistant to fluconazole. Fluconazole
resistance rate was higher in non-Candida albicans group
compared to C. albicans.
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Figure 3. Fluconazole susceptibility pattern of candidemia isolates.

Only 2.56% (n=14/547) Candida albicans were Amphotericin B AFST was performed in 73.29%
resistant to fluconazole while 5.24% (n=49/936) of (n=1973/2692) of isolates and majority werewithin sensitive
Candida tropicalis had resistant zones to the same. range. All together 1.57% (n=31/1973) of Candidaisolates
Thirty-nine isolates (4.40%) of C. parapsilosis, five were resistant to amphotericin B. Two confirmed C. auris
isolates of (8.07%) C. glabrata and two confirmed C. isolates and majority of probable C. aurisisolates (86.67%,
aurisisolateswerealso resistant to fluconazole. Out of n=13) wereresistant to amphotericin B.

probable C. auris isolates AFST for fluconazole was All the tested C. tropicalis (n=739) were sensitive to

tested only for 20 and all of them showed resistance  gyphatericin B. C. albicans and C. parapsilosis also had
and majority of C. haemulounii were also resistent 56 than 999% sensitivity (only one isolate each was

fluconazole. resistant) to amphotericin B, whereas C. krusei and C.
Out of 8 mixed infectionsonly oneC. parapsilosis glabrata showed relatively lesser sensitivity (96.43%, n=27/
was resistant to fluconazole. 28 and 94.23%, n=49/52 sensitivity respectively).
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Figure 4. Amphotericin B susceptibility pattern of candidemia isolates.
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Amphotericin B AFST wasperformed only for 21 C.
guilliermondii isolatesand all showed lower MIC values
(£1pg/mi).

Out of the 13 C. famata isolates only 9 had lower
MICvdues(<1 pg/ml) for amphotericin B (69.23%) and all
5 tested C. haemulonii had higher MIC values for
amphotericin B (=1 pg/ml)

AFST for echinocandins were performed only for 6
isolates dueto unavailability of thedrugin Sri Lanka. One
C. famata showed higher MIC to fluconazole (>256 pg/ml)

and anidulafungin (>32ug/ml) whereasit had lower MIC
to amphotericin B (0.75 pg/ml) and caspofungin (0.012ug/
ml). Other 5 isolates had lower MIC values for
echinocandins (2 probable C. auris, 2 C. tropicalisand 1
C. parapsilosis).

Associated factors for candidemia were mentioned
inonly 75.97% (n=2045/2692) cases. L ong term hospital
stay was seen in mgjority of cases (46.80%, n=957/2045)
followed by use of broad-spectrum antibioticswhich was
seenin 24.06% of cases (n=492/2045).

m Long term hospial stay
m Broad spectrum AB
u Gl tract
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= Malignancy
(1"
m Other cormorbidities
B Rsepiratory tract infection
u Heonates
m Urinary tract infection
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AKI —Acute kidney injury, LBW — low birth weight, TPN — Total Parenteral Nutrition,

Gl — Gastrointestinal, CV line— Central venousline

Figure 5. Percentage distribution of associated factors of candidemia cases.

Involvement of gastrointestinal tract (trauma, surgery
etc.) was observed in 433 cases (21.17%) of the study
group. 18.57% (n=379) of patients were in sepsis/severe
sepsisat thetime of candidemia. In addition, malignancy
(solid organ or hematological) was associated in 320
(15.65%) of the patients and 307 (15.01%) patients had
Central Venous Catheter at the time of blood culture
positivity.

Therewere 62 (3.03%) preterm and low birth weight
babies and 147 patients (7.19%) who were on immuno-
suppressants with candidemia. Seventy-six patients
(3.72%) had devel oped candidemiafollowing burninjury
and 61 patients (2.98%) had been on total parenteral
nutrition (TPN).

Sixty-eight patients (3.33%) had recent exposure to
antifungal s 18 patients (0.88%) had pancreatitis.

Volume 69, 2024, Special issue 1

Discussion

Candida sp. is a commensal of human body which
can be pathogenic in susceptible hosts. Though more
than 200 species of Candida have been identified so far
only about 10% are recognized to cause infections in
humans. Over past two decades it has emerged as one of
the most important organisms causing nosocomial blood
stream infections in both children and adults world-
wide(6).

Speciation of Candida causing invasive infections
isimportant since antifungal susceptibility differsaccor-
ding to the species (5). According our study, majority of
candidemia cases were caused by non-Candida albicans
species and only 1/5" (20.3%) of cases were caused by
Candida albicans. Candida tropicalis ranked 1% out of
all Candida species (34.9%) and C. parapsilosis also has
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contributed to a greater extent (33%). Therefore, almost
88% of candidemiacasesin Sri Lankaiscaused by 3main
Candida species namely C. tropicalis, C. parapsilosis
and C. albicansand it rises up to 92% when C. glabrata
(2.7%) and C. krusai (1.3%) are aso included. Other
Candida species were less commonly encountered.

Data from a Global Antifungal Surveillance Study
across 39 countries has revealed that 92% of cases of
candidemia are caused by only five common species of
Candida (C. albicans, C. glabrata, C. tropicalis, C.
parapsilosis and C. krusel) and it was almost similar to
our data. But Candida albicans has been identified as
thefrequently isolated species of candidemiaworldwide
resulting 62% of cases whereas it is the 3" commonest
speciesin our setting (7).

The species distribution of candidemia cases is
almost similar to the previous data (2001 to 2017) of
Department of Mycology, MRI. But the proportion of C.
tropicalis has come down from 53.2% to 34.9% whereas
significant increaseis seen among C. parapsilosis (from
19.8% to 33%) and C. albicans (14.7% to 20.3%).
Interestingly there had been a decrease in cases of C.
glabrata (from 8.7%1t0 2.7%) and no significant difference
was observed among other species such as C.
guilliermondii, C. famata, C. krusei and C. lucitaniae
(8).

Importantly, with the improvement of diagnostic
facilities two cases of C. auris blood stream infections
(confirmed by sequencing) were detected during past 5
yearsand 44 other isolateswereidentified as probable C.
auris cases (pending molecular diagnosis).

Inaddition, C. guilliermondii (2.4%), and probable
C. auris (1.6%) cases have exceeded the number of C.
krusel (1.3%) in this study.

On the other hand, the total number of candidemia
isolates has been doubled during this 5-year duration
when compared to the past 7 years. 2011 to 2017 only
1344 candidemiaisolateswerereceived to MR for further
identification but there were 2692 i solates during 2018 to
2022. Increased awareness of fungal infections, improved
diagnostic facilities and growing number of immuno-
compromised patients must have resulted in this surge of
candidemiain Sri Lanka(8).

Overall fluconazol e resistance was 7% and ampho-
tericin B resistance was 1.6% in this population. All
common Candida sp. had >90% sensitivity to fluconazole
except for C. krusai whichisintrinsically resistant. Out of
that C. albicans showed the highest sensitivity (97%)
and C. glabrata and C. guilliermondii showed
comparatively lower susceptibility (92% and 90%
respectively). But all tested C. auris, probable C. auris,
>90% C. haemulonii and nearly half of C. famata were
resistant to fluconazole emphasizing the importance of
species identification of candidemiaisolates. Similarly,
common Candida species had good sensitivity to
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amphotericin B while all tested C. auris, C. haemulonii,
>80% probable C. auris and 30% C. famata had higher
MIC values challenging the management of such patients
in resource limited setting such as Sri Lanka.

Immunocompromised states such as malignancies,
glucocorticoid use and other conditionslike use of central
venous catheters, broad spectrum antibiotics, total
parenteral nutrition, being a preterm infant, critically ill
patients and abdominal surgery are some of therisk factors
identified for candidemia(9).

According to this study long term hospital stay was
found to be the commonest cause associated with
candidemia which was seen nearly half of the patients.
About /4™ of patients was on broad spectrum antibiotics
and 1/5" had gastro-intestinal tract involvement making
them more susceptible for candidemiainfections. Sepsis,
malignancies and presence of central venous lines also
have contributed to candidemia in a considerable
proportion while other factors accounted <10%. Majority
of patients had more than one factor associated with
candidemiain this study group.

Conclusion

C. tropicalis is the commonest species causing
candidemiain Sri Lankafollowed by C. parapsilosisand
C. albicans. Multidrug resistant C. aurisis an emerging
species which needs special caution.

Fluconazole resistance rate was higher in non-
Candida albicans group. Nearly half of the patients with
candidemiahad long term hospital stay in thispopulation.
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Abbreviations

AFST —Antifungal susceptibility test
MRI —Medical Research Institute

MIC —Minimum Inhibitory Concentration
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