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Abstract

Candidaemia is a bloodstream infection (BSIs) caused by Casgil common in hospitalized patier@andidemia

has a highmortality and morbidity This study aimed to give an idea about incidence, patiemacteristics, species and
patterns of candida susceptibility, and risk factors in ickinia patients at Dr. Soetomo Hospital from January to
December 2020. This is descriptive research using an olisaalatesearch design. This study used a medical record
instrument for candidemia patients in the inpatient ward of Detd®ao and data in the form of records of blood culture
results at the Clinical Microbiology Unit of RSUD Dr. Soet®urabaya for the period January-December 2020. The
observed variables include; incidence, sex, age, the origihospitalization, species distribution, frequency of
antifungal sensitivity testing, and risk factors for cdednia. In 12 months, 53 candidemia patients were treated at Dr.
Soetomo Hospital. The incidence of candidemia is 1.58 caseB0p0 person-years. Most of them are male (64.15%)
and aged less than <1 year (28,30). Most of the medical ainihe time of the diagnosis were intensive care units and
pediatric wards (28.30%). Candida albicans was the most comruamid species (33.96%), then Candida tropicalis
(26.41%) and Candida parapsilosis (24.53%). Two Candulargta isolates (40%) were susceptible to caspofungin,
and all isolates (100%) of Candida albica@sndida parapsilosiCandida rugosaCandida lusitaniaeCandida
tropicalis Candida dubliniensis, and were susceptible to the agsiartested. Patients who use the Central Venous
Catheter (CVC) have the highest level of risk factor, followggatients with diabetes mellitus.
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1. Introduction

Candidaemia is a bloodstream infection (BSls) caused by Carsgida common in hospitalized
patients [1][2]. Candidemia is one of the problemsiritensive care in developing and developed
countries. Candidemia can lead to prolonged patient came, thigh healthcare costs, substantial
morbidity, and up to 30% of hospital deaths [3][4][5]. In thet&hiStates, Candida spp ranks fourth as a
pathogen that often causes nosocomial bloodstream orisatiith a percentage of 8-10% [6]. According
to conservative estimates, about 25,000 candidemia casesmatiurally yearly and more than 50,000
lead to death [7].

According to Dr. Soetomo Hospital data, in January-Ma&®@h5, fungal microbes were found in 29
patient blood specimens, of which 93.09% were Candida spp. Thecomston Candida species found
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was Candida famata, as much as 34.48% [8]. The intensive diimema@om is the treatment room that
produces the most fungal microbes from blood samples (26.@@%6)yed by the neonate ward and ICU
at 17.24% and 10.35%, respectively [8].

Despite differences in the incidence of candidaemiadiffierent countries, the incidence of
candidaemia in America has decreased F8pm 2008 to 2013, the incidence of candidemia fell before
stabilizing at around 9 cases per 100,000 people from 2013 to 2017 [Bi@hving health services, such
as care and maintenance of catheters, can causecagkei the incidence of candidaemia [9].

The results of various studies indicate several askofs for candidemia, including surgery, neonates,
experiencing kidney failure or undergoing hemodialysis, dsbraad-spectrum antibiotics, ventilators,
central venous catheters (CV/@jtal parenteral nutrition (TPN), patients hospitalizedhe ICU for a
long time, abuse of intravenous drugs, use of corticddge other immunosuppressant drugs, people
with diabetes, and damage to the skin or digestive ttagi1].

Until now, research on candidemia has been mainly donevelageed countries, while the incidence
of candidemia varies across the globe. Based on fimelegs, more research on candidemia is required,
particularly in developing countries. It is hoped that teisearch will provide the latest information on the
incidence, patient characteristics, species and patt#frreandida susceptibility, and risk factors of
candidemia at Dr. Soetomo Hospital, Surabaya as a regeianformulating policies to improve the
management of patients treated in inpatient installation

2. Methods
2.1 Study Design

This research is descriptive research. We used datatlhremecods of blood cultue results from the
Clinical Microbiology Unit and inpatients medical recosith candidemia in Dr. Soetomo Hospital from
January 2020 until December 2020. All medical records containimgnpaiemographic data, the origin of
hospitalization species distribution, frequency offangal sensitivity, and risk factors were collected and
recorded. This research was carried out from Septembert@d@ay 2022. The population in this study
were all candidemia patients in the inpatient Dr. Soetétoepital period January-December 2020. The
sample of this study were all inpatients with candidemiBratSoetomo Hospital for the period January-
December 2020, which was taken by total population sampling, naheetgthnique of taking all samples
that met the inclusion criteria.

2.2 Statistical Analysis

Data were analyzed with Microsoft Excel and presented fiecquency table with the percentage of
each variable which was then converted into a descriptive. f

2.3 Ethical Acceptance

Dr. Soetomo Hospital's Health Research Ethics Commiftemeaed this study on September 7, 2021,
with certificate number 0579/LOE/301.4.3/1X/2021.

3. Reaultsand Discussion
We report a 1-year descriptive study on candidaemia dORBr. Soetomo. This study provides an

overview of the incidence, patient characteristics, ispadistribution, species sensitivity patterns, ast ri
factors in candidemia patients at Dr. Soetomo Hosptased on the search for data in the microbiology
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unit of Dr. Soetomo Hospital, 55 patients found Candida sppeibltod of the first isolate. Subsequently,
the medical records were searched for the 55 candidementsatBased on the search for 55 medical
records, two incomplete medical records had to be exaludliter going through the selection process, 53
medical records were obtained that were complete anid deuresearched. In this study, the number of
hospitalized patients in 2020 was 33,495 patients. So, the ineidghcandidemia in the inpatient Dr.
Soetomo Hospital from January to December 2020 was 1.58 casd(® people/year. The results
obtained in this study are almost the same as tho&ramil, where the incidence of candidemia was
reported to be 1.54 cases per 1000 people/year HitRyever, different results were obtained from several
other countries, namely Croatia, China, and spain with 00632; 0,92 cases per 1000 people/year
respectively [2][13][14]. The incidence of candidemia &geeatly depending on hospital characteristics,
geographic area, and patient population. According to somtlire, although different candidemia
incidence results in each country, the overall candidémidence has decreased yearly [3][9]. Improving
health services, such as care and maintenance of erathean cause a decrease in the incidence of
candidaemia [3][9].

Table 1. The Characteristic Patients

Category Total, n (%)
Sex Male 34 (64,15%)
Female 19 (35,85%)
Age <1 years 15 (28,30%)
1-19 years 12 (22,64%)
20-44 years 8 (15,10%)
45-64 years 13 (24,53%)
>65 years 3 (9,43%)
Medical Units Intensive Care 15 (28,30%)
Pediatric Wards 15 (28,30%)
Medical Wards 14 (26,42%)
Surgery Wards 8 (15,09%)
Obstetric and Gynecology Wards 1(1,89%)

Based on Table 1, cases of candidemia were more commumalas (64.15%) compared to females
(35.85%). Males have the highest incidence of candidemian after controlling for demographic
variables, and these differences persist acrosscal groups and adult ages [15]. Women usually get non-
invasive candidiasis, especially vaginal candidiasis, mntimber of bloodstream infections in women is
less than in men. Currently the reason for thisdimece difference in gender is unknown. [Bhis study is
similar with several previous studies, including the research of Toda et al and Marekovi¢ et al. The
incidence rate by sex in different countries is quiteied. However, in several other previous studies
regarding candidemia, gender was not a predictor of danda [16].

The most distribution of age groups in this group is the agepgrl year (28.30%), as shown in Table
1. It is also in line with Nugraheni et al in her reseaynhCandidemia patients at the Dr. Kariadi Hospital
[17]. Children aged <1 year are susceptible to Candida infechiento weak immune systems [18]
However, different results were obtained in the reseafdfoda et al where in their research it was stated
that the highest age was in the group 65 years and was ololydd| by the age group <1 year [3]. This
difference in results may occur because candidemi&appen in all ages who receive hospital treatment.
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As shown in Table 1, the majority of the Candida spp. isthifitan the ICU (28.30%)This study was
similar to other studies in that candidemia is more peewamong ICU patients [10][19]. The candidemia
prevalence is seven times more common in the ICUithather inpatient settings [6)ccording to several
European surveys, 40-50% of candidemia patients arednsine care [2]. Many studies have discussed
ICU hospitalization and candidemia risk factors [15][20]nfldemia is more common in patients treated in
the ICU due to immunocompromised conditions, iplét invasive procedures, use of broad-spectrum
antibiotics and immunosuppressive drugs [20]. Pediatric waaldasthe location of hospitalization with the
most candidemia found. Candidemia is more commontiemia in pediatric wards due to low immunity in
children and a high number of immunosuppressive treatments deef@stic disease, transplantation, or
autoimmune conditions [21]. In this study, as many as 28.3(%at@nts came from pediatric wards.

Table 2. Candida Species Distribution

Candida Species Frequency Persentage

Candida albicans 18 33,96%
Candida glabrata 5 9,43%
Candida parapsilosis 13 24,53%
Candida tropicalis 14 26,41%
Candida lusitaniae 1 1,89%
Candida dubliniensis 1 1,89%
Candida rugosa 1 1,89%
Total 53 100%

Based on Table 2, candidemia patients in 2020 found 53 Candidtesswith seven species. Candida
albicans was the leading cause (33.96%), while Candida tliep{€6.41%) and Candida parapsilosis
(24.53%) were the most common candida spesies among ricarsliCandida. This study was similar to
previous, including the Resultanti research, in which Candibdecams was found most frequently in
patients at Cipto Mangunkusumo Hospital [22]. In this studynd@ tropicalis is the second most
common causeéCandida tropicalis appears to be the most common non-albicans Capelitkss $n tropical
countries [23]. This is in accordance with the reseafchan et al who found that from year to year, there
was an increase in Candida tropicalis in India, Singapore, andafithdR3]. In a study by Huiying et al
which involved 198 candidemia patients, a tertiary univeistijiated hospital in southwest China stated
that Candida tropicalis and Candida parapsilosis were the most prevateil€Capecies after Candida
albicans [13].

Although Candida albicans is the most prevalent causarafidemia on a global scale, its prevalence is
decreasing. This is inversely proportional to the annual mis®m-albicans Candida incidence [24]. In this
study, the proportion of non-albicans Candida reached 66.06&osurge in non-albicans Candida could be
due to increasing azole antifungals, especially fluconazasletherapy and prophylaxis [25]. The
extermination of Candida albicans with fluconazole cause®tiergence of non-albicans resistant or less
sensitive Candida species, thereby altering the annual meidg Candida albicans and non-albicans [25].
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Fluconazole  Voriconazole  Amphotericin ~ Micafungin  Caspofungin  Flucytosine
B

Candida 18/18 (100%) 16/16 16/16 18/18 18/18 18/18
albicans (18) (100%) (100%) (100%) (100%) (100%)
Candida NT 5/5 5/5 5/5 2/5 5/5
glabrata (5) (100%) (100%) (100%) (40%) (100%)
Candida 13/13 (100%) 13/13 13/13 12/12 12/12 13/13
parapsilosis (100%) (100%) (100%) (100%) (100%)
(13
Candida 11/11 (100%) 14/14 14/14 11/11 11/11 10/10
tropicalis (14) (100%) (100%) (100%) (100%) (100%)
Candida NT 1/1 (100%) 1/1 (100%) NT NT 1/1
lusitaniae (1) (100%)
Candida NT 1/1 (100%) 1/1 (100%) NT NT 1/1
dubliniensis (100%)
(1)
Candida NT 1/1 (100%) 1/1 (100%) NT NT 1/1 (100%)
rugosa (1)

Note. NT= Not Tested

Systemic antifungal administration based on timely acdrate identification and antifungal sensitivity
testing is crucial for optimal implementation. Baseu Table 3, 100% of Candida albicarandida
parapsilosis, and Candida tropicalis isolates were susceptible totifa@gals fluconazole, amphotericin
B, voriconazole, caspofungin, micafungin, and fluciytes Similar results were found in the study of Xiao
et al which stated that none of the isolates of Candidecaalbi Candida parapsilosis, and Candida
tropicalis that were resistant to antifungals were tested [2@].iJolates of Candida lusitaniae, Candida
dubliniensis, and Candida rugosa were found to be 100% susceptible to thegahtifariconazole,
amphotericin B, and flucytosine. The isolates of Candida gtabwere found to be 100% sensitive to the
antifungal voriconazole, amphotericin B, micafunging dlncytosine and 40% sensitive to the antifungal
caspofungin. The emergence of echinocandin-resistanti@a glabrata isolates, including caspofungin,
has been well documented, and these findings are assbwidh poorer clinical outcomes [26]. Resistance
of Candida glabrata to echinocandin therapy is linked to mutatideisS [26].

Candida glabrata also has a high level of antifungal resisttmdkiconazole, which has remained
relatively stable over the last two decades [5][@hndida glabrata's resistance to the fluconazole is
associated with decreased azole group permeability or up-tiegutd P450 enzymes in cell membranes
[27]. However, it is unfortunate that in this study no dataewsbtained regarding the sensitivity test of
Candida glabrata isolates to fluconazole

Based on IDSA recommendations, fluconazole antifungadplyeis used in patients with relatively mild
and stable clinical conditions who have not been exposedetgous azole antifungal agents and have an
infection with Candida parapsilosis [28]. While echinocandins umed in patients with more severe
clinical conditions, prior exposure to azole antifungalsd ainfection by Candida glabrata [28].
Amphotericin B antifungal therapy is chosen in pdtemho are already intolerant to azole antifungals and
echinocandins [28].
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Risk Factors Frequency Persentage
Malignancy 11 20,75%
Solid tumor 7 13,20%
Blood Cancer 4 7,55%
Surgery 15 28,30%
Abdominal 13 24,53%
non abdominal 2 3,77%
Use of broad spectrum antibiotics >14 hari 23 43,40%
Ceftriaxone 9 16,98%
Metronidazole 5 9,44%
Amikacin 3 5,66%
Meropenem 2 3,77%
Levofloxacin 2 3,77%
Ceftazidime 1 1,89%
Ampicillin 1 1,89%
Use of Central Venous Catheters (CVC) 33 62,26%
<7 days 10 18,87%
>7 days 23 43,39%
Use of Total Parenteral Nutrition (TPN) 20 37,74%
<7 days 5 9,43%
>7 days 15 28,30%
Patients with diabetes mellitus 25 47,17%
Corticosteroid therapy14 days 9 16,98%
Neonate 8 15,09%
Elderly 9 16,98%

Based on table 4, the most common risk factor for cemdia found in Dr. Soetomo Hospital inpatients
is the use of CVC, with the highest duration of usestaren days (43.39%), followed by 25 patients with
diabetes mellitus (47.17%). Most of the candidemia patieete inpatients at Dr. Soetomo Hospital had

more than one risk factors.

Several risk factors for candidemia have been studiedrious countries. Many risk factors mentioned
in these studies include malignancy, surgery, use of broadirspeantibiotics for 14 days, use of CVC, use
of TPN, people with diabetes mellitus, corticosterograipy 14 days, neonates, and the elderly [7][9]. The
use of CVC was the highest risk factor for candidemidnim $tudy, as in previous studies [2][10].The use
of CVC is one of the risk factors for candidemia becahsecatheter used is contaminated with Candida
spp. No studies are designed to assess the outcome aftere@¢@al in candidemia patients [29][30]
Although careful analysis could not identify a significantcome of CVC removal, other studies have
found that catheter removal at any time point resule@duced mortality and higher clinical success rates
[10]. The debate regarding CVC removal in candidemia patigititeontinue, but IDSA recently issued
clinical practice guidelines for managing invasive candidjaghich recommend the removal of the CVC as
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soon as possible if a catheter source is suspecteddaghe other hand, people with diabetes mellitus are
also the second most common candidemia risk factor snsthdy. Research by Toda et al also stated that
one-third (33%) of candidemia cases in four locationtiénUnited States occurred in people with diabetes
mellitus [3]. Several factors cause susceptible diabe&diun patients to suffer from candidemia, namely
fungal adhesion to the surface of epithelial cells, ingoghheutrophil activity, low host defense mechanism,
microvascular degeneration, higher salivary glucosedeweld reduced salivary flow [2].

4, Conclusion

During the one-year observation period from January-Dece@®#9, 53 candidemia patients were
treated at RSUD Dr. Soetomo Surabaya. Most of them amewitk the highest age group of <1 year. The
most frequently found species is Candida Albicans. Mdsthe Candida isolates were susceptible to
antifungal agents. Central Venous Catheters (CVC) veamtist risk factor for candidaemia in this study.
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