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ABSTRACT
Objective: Candida species are among the most important causes of hospital acquired blood borne infections, and with high rates of mortality and
morbidity, these infections are still a major problem today. History of gastrointestinal surgery, administration of total parenteral nutrition and/or wide
spectrum antibiotics and immune suppression following organ transplantations are considered serious risk factors for these infections. This study
aimed to evaluate the patients from our general surgery department with diagnosed candidemia; by means of strain, treatment and prognosis.
Material and Methods: Patients with positive blood cultures for Candida species who were treated in the wards and Ege University Faculty of Medicine
general surgery department of surgical intensive care units of our between 2012 and 2017 were retrospectively analyzed by means of strain, treatment
and prognosis.
Results: A total of 50 patients were enrolled in the study. Mean age was 58.96 years and 54% of the patients were female. There were nine patients with
organ transplantation (four liver and five kidney transplantations), six with intestinal perforation and three with anastomotic leakage. Isolated strains
were Candida albicans (36%; 18/50), Candida tropicalis (14%; 7/50), Candida glabrata (12%; 6/50), Candida parapsilosis (8%; 4/50), Candida kefyr (6%;
3/50), Candida krusei (4%; 2/50), Candida pulcherrima (2%; 1/50), Cryptococcus neoformans (2%, 1/50), Geotrichum capitatum (2%, 1/50), Candida spp.
(unidentified, 14%; 7/50) with decreasing frequency. The highest antifungal sensitivity rates (> 90%) were measured for amphotericin B, voriconazole and
echinocandins among all isolates. One-month mortality rate was 43.4% (20/46). Documented eradication was achieved among 24 of the 33 patients who
had control blood culture samples (72.7%), and mean eradication time was 7.6 days. Echocardiography was performed in 14% (7/50) and ophthalmic
examination in 8% (4/50).
Conclusion: Although C. albicans appears to be the dominant strain in patients with candidemia, frequencies of other strains are increasing. Early diagnosis and treatment of patients with candidemia is of vital importance due to high mortality and morbidity rates.
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Candidemia demonstrated as an important part of invasive fungal infections and
also a significant factor for the high mortality rates, prolonged length of hospital
stay and high health-related costs, ranks between the fourth and seventh mostly
seen disease among the blood stream infections in the United States and Europe
(1). Candidemia incidence has been shown as 1.23 to 12.3 per 1000 admissions
from our country which can be varied due to regional differences in terms of mortality rates, isolated pathogens, risk factors and antifungal susceptibility rates (2-5).
This study aimed to evaluate the pathogens, treatments and prognosis of the patients followed by the General Surgery Department of our hospital.
MAtERIAl and MEthODs
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In our study, the patients with positive blood cultures for Candida who were followed up by the Ege University Faculty of Medicine, General Surgery Department
(Inpatient Clinic/Intensive Care Unit/Transplantation Unit) between the years of
2012-2017 were evaluated in terms of pathogen, treatment and prognosis, retrospectively. At least one positive blood culture for Candida spp. was accepted as
candidemia and only adult patients (≥ 18-year-old) were included into our study.
Sociodemographic features, risk factors, blood culture results, 30-day (due to all
causes) mortality rates and antifungal treatment regimens were screened via the
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patients’ files. Sabouraud dextrose agar (Acumedia; Michigan,
USA) was used for the culture, and identification of the species
was performed by conventional methods (Dalmou method)
with micromorphologic features, ID32C (bioMerieux; France)
with carbohydrate assimilation features and MALDI-TOFF MS
with proteomic features. Antifungal susceptibilities were investigated via E-test method, and minimum inhibitor concentration
levels were used according to the CLSI guideline (6,7).
Statistical Package for Social Sciences (SPSS) version 22.0 (IBM
Corp.; Armonk, NY, USA) program was used to analyze our data.
P value below 0.05 was accepted as statistically significant.
No ethics committee approval was sought due to the retrospective design of the study. Our study was performed in accordance
to the ethical standards of the Helsinki Declaration which was accepted by the World Health Community in 1975 (revised in 2008).
REsUlts
A total number of 50 patients (54% female) were recorded
during the six-year period. Mean age was 58.96 ± 2.36 years. Comorbidities were recorded as nine organ transplantations (four
liver transplantation, five renal transplantation), six intestinal perforations, four intraabdominal abscesses, and three anastomosis
leakages (Table 1). Parenteral nutrition rate was 88% (44/50).
Isolated pathogens from the blood cultures were Candida albicans (36%; 18/50), Candida tropicalis (14%; 7/50), Candida glabrata (12%; 6/50), Candida parapsilosis (8%; 4/50), Candida kefyr (6%;
3/50), Candida krusei (4%; 2/50), Candida pulcherrima (2%; 1/50),
Cryptococcus neoformans (2%, 1/50), Geotrichum capitatum (2%,
1/50) , Candida spp. (14%; 7/50), respectively (Figure 1).
The highest sensitivity rate (> 90%) among all isolates was observed for amphotericin B, voriconazole, caspofungin and echinocandin. Fluconazole resistance was investigated among the
antifungal susceptibility tested ones, and resistance rate was
observed as 2/16 (12.5%) for both C. albicans and non albicans
isolates. Fluconazole resistance was observed one out of three
antifungal sensitivity tested C. glabrata isolates, which supports
the fact that fluconazole resistance rate is increasing globally
among them in recent years.
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Figure 1. Pathogens.

A total number of four patients were discharged or transported
to another hospitals, and thus the rest of the patients’ all-cause
mortality rate (for one month) was noted as 43.4% (40/46). Antifungal treatment was not started in nine patients and mortality was observed in five. Four patients, in whom antifungal
treatment was not started, were discharged or transported, and
hence their follow up cannot been done. In subgroup analysis of
different treatment regimens, mortality (one-month) rates were
recorded as (5/9; 55.6%) for fluconazole, (8/27; 29.6%) for anidulafungin, (1/3; 33.3%) for caspofungin, (1/1; 100%) and (0/1, 0%)
for liposomal amphotericin B plus fluconazole, respectively. Mortality rate (one-month) was found as statistically significant for
the anidulafungin treatment given and non-given group (8/2712/19; p= 0.024).
Treatment was changed in five patients (anidulafungin treatment was changed in four and fluconazole treatment was
changed in one patient), and among them, only one mortality
was observed whose treatment was switched to liposomal amphotericin B from fluconazole.
Microbiologic eradication was noticed in 24/33 patients whose
control cultures were performed with a mean duration of 7.6
days. Mortality rate (one-month) was found as statistically significant for the microbiologic responsive and nonresponsive group
(4/24-7/9; p= 0.002).

Renal transplantation

5 (10%)

Liver transplantation

4 (8%)

Mean duration of treatment was noted as 17.9 ± 2.26 (min 1,
max 58 days) in the treatment given patients. Echocardiography
was performed in 14% (7/50) and ophthalmoscopic examination was done in 8% (4/50) during the follow up period of candidemia patients. Infective endocarditis was spotted in one out
of seven patients via echocardiography, and none of the four
patients had septic emboly in whom ophthalmoscopic examination was carried out.

Intestinal perforation

6 (12%)

DIsCUssIOn

Intraabdominal abscess

4 (8%)

Anastomosis leakage

3 (6%)

table 1. Comorbidities
Comorbidities
Organ transplantation

Rates (n, %)
9 (18%)

Although the mostly seen pathogen is C. albicans in candidemia patients, the incidence of non-albicans Candida isolates
has increased in recent years (1-3,13). Urethral catheterization,
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total parenteral nutrition, history of wide spectrum antibiotic
usage, blood transfusion, central venous catheters are accepted as the important risk factors for candidemia (8). In our study,
although the mostly detected pathogen was C. albicans (36%)
in candidemia patients similar to the literature data, non-albicans Candida was also seen with high numbers (50%). History of
gastrointestinal surgery, total parenteral nutrition, organ transplantation and immunosupression were the main risk factors for
candidemia in our study.
In recent years, fluconazole resistance is seen in high rates for
non-albicans Candida spp. like C. glabrata besides the natural resistant C. krusei, and Mencarini et al. have shown fluconazole resistance rate as 30% for C. glabrata from Italy (9). In our study, although the numbers were low, we found fluconazole resistance
as 33% similar to the literature thus, we believe that echinocandins should be preferred to fluconazole in candidemia patients
with C. glabrata.
Karadag et al. have revealed a mortality rate as 30% for a total
number of 89 candidemia patients from our country (10). Different mortality rates have been seen in the literature from our
country like Kocak et al. who have confirmed a mortality rate as
high as 58% for 38 candidemia patients (11). In our study, onemonth mortality rate with all causes was spotted as 43.4% for
46 followed-up patients. Antifungal treatment was not started
in nine patients, and mortality was observed as 100% in the
rest of the four patients who were discharged or transported to
other hospitals (5/5). These results also show that early diagnosis and treatment for candidemia patients are vitally important
due to high mortality rates. In subgroup analysis, mortality rate
(one-month) was found as statistically significant for the anidulafungin treatment given and non-given group (8/27-12/19; p=
0.024).
Five main subjects underlined to increase survival rates in candidemia patients are appropriate antifungal treatment, control
blood culture follow-up, echocardiography control, ophthalmoscopic examination and removal of central venous catheter, respectively (12). Another important result of our study revealed
that echocardiography and ophthalmoscopic examination were
performed only in 14% (7/50) and 8% (4/50) of the candidemia
patients.
The most important limitations of the study included its retrospective design and the fact that antifungal susceptibility test
could not be performed in all samples.

the incidence of non albicans Candida isolates is increasing. Due
to high resistance for fluconazole, we believe that echinocandins like anidulafungin are more appropriate choices of antifungal treatment rather than fluconazole especially for the hemodynamically unstable intensive care unit patients. In addition
to this, echocardiography and ophthalmoscopic examination
should be kept in mind for the follow-up of candidemia patients.
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ÖZET
Giriş ve Amaç: Candida türleri, hastane kaynaklı kan yoluyla bulaşan enfeksiyonların başlıca sebepleri olmakla birlikte yüksek oranda morbidite
ve mortalite sebebiyle günümüzde hala bir sorun teşkil etmektedir. Gastrointestinal cerrahi işlemi öyküsü, total parenteral beslenme ve/veya
geniş-spektrumlu antibiyotik kullanımı ve organ transplantasyonu sonrası immünsüpresyon bu enfeksiyonlar için risk ciddi risk faktörleri olarak
kabul edilmektedir. Bu çalışmada genel cerrahi bölümümüzde kandidemi tanısı almış hastaların suş, tedavi ve prognoz açısından değerlendirilmesi amaçlanmıştır.
Gereç ve Yöntem: 2012-2017 yılları arasında Ege Üniversitesi Tıp Fakültesi Genel Cerrahi servisinde veya yoğun bakım ünitesinde tedavi gören ve
kan kültürlerinde Candida türleri bulunan hastalar retrospektif olarak suş, tedavi ve prognoz açısından değerlendirildi.
Bulgular: Çalışmaya toplamda 50 hasta dahil edildi. Ortalama yaş 58.96 ve hastaların %54’ü kadındı. Organ transplantasyonu geçirmiş dokuz
hasta vardı (dört karaciğer, beş böbrek transplantasyonu), altı hastada intestinal preforasyon ve üçünde anastomoz kaçağı tespit edildi. Izole
edilen suşlar sıklığı azalan şekilde sırasıyla Candida albicans (%36; 18/50), Candida tropicalis (%14; 7/50), Candida glabrata (%12; 6/50), Candida
parapsilosis (%8; 4/50), Candida kefyr (%6; 3/50), Candida krusei (%4; 2/50), Candida pulcherrima (%2; 1/50), Cryptococcus neoformans (%2, 1/50),
Geotrichum capitatum (%2, 1/50), Candida spp. (tanımlanamayan, %14; 7/50) idi. Tüm suşlar arasında en yüksek antifungal duyarlılık oranları (>
%90) amfoterisin B, vorikonozol ve ekinokandinler için ölçüldü. Bir aylık mortalite oranı %43,4 (20/46) olarak bulundu. Belgelenmiş eradikasyon,
kontrol kan örneği olan 33 hastadan 24 (%72,7)’ünde elde edildi ve ortalama eradikasyon süresi 7,6 gündü. Ekokardiyografi ve oftalmik muayene
sırasıyla %14 (7/50) ve %8 (4/50) hastada uygulandı.
Sonuç: Kandidemi hastalarında en dominant tür C. albicans olsa da, diğer suşların sıklığı da artmaktadır. Erken tanı ve kandidemi hastalarının
tedavisi yüksek mortalite ve morbidite oranları açısından büyük öneme sahiptir.
Anahtar Kelimeler: Kandidemi, prognoz, tedavi, risk faktörleri
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