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Objectives: To describe the clinical features, microbiological profiles and outcome of patients with candidaemia 

at a tertiary hospital in South Africa. 

Methods: A retrospective study of blood cultures isolating Candida species at Tygerberg Hospital from 2014 to 

2019. 

Results: We identified 108 patients with candidaemia. The most frequent species cultured were Candida albi- 

cans (51; 47.2%) followed by C glabrata (32; 29.6%), C parapsilosis (11; 10.2%), then C tropicalis (5; 4.6%). No 

treatment was given in 31 patients (28.7%), of whom 22 (71%) demised. Few patients were screened for com- 

plications. Of 14 screened by ophthalmoscopy, none had complications of ophthalmitis, 1 of 23 who underwent 

echocardiography had infective endocarditis, and 1 of 3 screened had hepatosplenic abscess. Case fatality rate 

was 59 of 108 (55%). Multivariable logistic regression for predictors of mortality showed that patients with dia- 

betes mellitus were twice as likely to die from candidaemia (odds ratio (OR) 2.43; P = 0.079). Failure to consult 

with Infectious Diseases increased the likelihood of mortality 3 times (OR 2.99; P = 0.041). 

Conclusions: The all-cause mortality of patients with candidaemia was high. Many patients did not have follow 

up on blood cultures performed, were not screened for complications, nor had antifungal treatment. The study 

highlighted the role of Infectious Diseases consultation for candidaemia. 
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ntroduction 

Candida are yeasts that exist as commensals in anatomical sites such

s the skin, female genital tract, and gastrointestinal tract, and may be

ound as colonising organisms in expectorated sputum and the urine of

atients with indwelling catheters ( Achkar & Fries, 2010 ). Candidaemia

efers to the presence of Candida species in the bloodstream. Invasive

andidiasis refers to bloodstream infections with Candida species (can-

idaemia) and deep-seated infection such as intra-abdominal abscess,

eritonitis or osteomyelitis with or without candidaemia ( Pappas et al.,

018 ). The fourth most common cause of nosocomial bloodstream in-

ections in the USA is candidaemia, accounting for 9% of all nosocomial

loodstream infections, with an associated high mortality rate of 57%

 Wisplinghoff et al., 2004 ; Fraser et al., 2018 ). In South Africa (SA),

he annual burden of candidaemia is estimated at 5421 cases per year
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 Schwartz et al., 2019 ), with a reported crude mortality of 60% ( Kreusch

 Karstaedt, 2013 ). 

There are more than 150 species of Candida; the most frequent

athogens in humans are C. albicans, C. krusei, C. parapsilosis, C. trop-

calis and C. glabrata ( Shoham & Levitz, 2005 ). In SA, C. albicans used to

e the most common species, followed by C. glabrata then C. parapsilosis

 Kreusch & Karstaedt, 2013 , Mnge et al., 2017 ). However, a national

urvey in SA for 2016-2017 showed that C. parapsilosis had become the

ead species, followed by C. albicans then C. krusei ( Van Schalkwyk et al.,

019 ). C. auris is a multidrug-resistant species, resistant to common dis-

nfectants and desiccation, responsible for nosocomial infection causing

nvasive disease. Since its emergence only a decade ago, infection has

een reported in 42 countries ( Chakrabarti & Sood, 2021 ). The most

ecent reports (2019-2020) are from Italy, Sudan, Costa Rica and Mex-

co ( Chakrabarti & Sood, 2021 ). In SA, C. auris incidence was highest in
001, Durban, South Africa 
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auteng province during 2016 − 2017 in private hospitals ( Van Schalk-

yk et al., 2019 ). 

The risk factors for candidaemia include haematological malignan-

ies, solid organ tumours, abdominal surgery, prolonged intensive care

nit (ICU) stay, use of broad-spectrum antibiotics, haemodialysis, use of

mmunosuppressant drugs, central venous pressure (CVP) catheters and

otal parenteral nutrition (TPN) ( Masur et al., 1977 ; Kullberg & Aren-

rup, 2015 ). The complications of candidaemia include ophthalmitis,

ndocarditis and hepatosplenic abscesses ( Kaufmann, 2015; Masood and

allah, 2005 ). Manifestations of invasive candidiasis include central ner-

ous system candidiasis, pyelonephritis and osteomyelitis ( Kullberg &

rendrup, 2015 ). The ability of Candida to form drug-resistant biofilms

s a contributing factor for disease ( Giannini, 2018 ). Biofilms contribute

o the difficulty in treating patients with systemic infections due to

heir higher resistance to antifungal drugs and host immune response

 Ramage et al., 2005 ). Devices, such as catheters and heart valves, pro-

ide suitable surfaces for adhesion and subsequent anchoring of biofilms

 Lim et al., 2012 ). 

The clinical course of a patient with candidaemia is difficult to pre-

ict. All patients with candidaemia should receive intervention, includ-

ng antifungal therapy and the removal of contaminated catheters and

evices ( Evans, 2010 ). It is important to remove the source of Candida,

or example, by removing CVP and haemodialysis catheters. However,

t should never be assumed that removal of a catheter alone is adequate

herapy for candidaemia, and treatment with the appropriate antifun-

al agent must be commenced ( Pappas et al., 2015 ). Candida found in

lood cultures should never be viewed as a contaminant as candidaemia

ay manifest as reversible intravascular catheter contamination to life-

hreatening sepsis ( Evans, 2010 ). 

According to the Infectious Diseases Society of America guidelines

 Pappas et al., 2015 ), the recommended duration of therapy for can-

idaemia without obvious metastatic complications is for 2 weeks af-

er documented clearance of Candida species from the bloodstream,

s evidenced by a negative surveillance culture. Therefore, follow-up

lood cultures should be done every day or every other day to estab-

ish the time point at which the candidaemia has been cleared. Blood

ultures that are persistently positive should result in radiological imag-

ng, such as abdominal ultrasound or computed tomography to look for

ntra-abdominal abscesses and echocardiography to detect endocarditis

 Pappas et al., 2015 ). In non-neutropenic patients with candidaemia,

undoscopy should be done in the first week to look for chorioretinitis,

acular involvement and vitritis ( Pappas et al., 2015 ). For neutropenic

atients, it is recommended to delay the examination until neutrophil

ecovery. 

We aimed to describe the Candida species, risk factors, management

nd outcomes of patients with candidaemia admitted to the adult wards

f a tertiary hospital in Cape Town, South Africa. 

aterials and methods 

tudy design and setting 

We conducted a single centre retrospective, observational study on

ll blood cultures isolating a Candida species at Tygerberg Hospital from

anuary 2014 to December 2018. Tygerberg Hospital is a public tertiary

cademic hospital located in Cape Town, Western Cape. It is the largest

ospital in the Western Cape and the second largest in SA, serving an

rban and rural population of over 3.4 million people. The hospital has

384 beds and 67 wards. 

nclusion and exclusion criteria 

Patients older than 18 years with a blood culture isolating Candida

pecies were included in the study. 
80 
ata collection and processing 

Cases were identified through the electronic microbiology laboratory

atabase. Candidaemia from patients outside of Tygerberg Hospital, du-

licated results and ascitic fluid in culture medium were not included

n the database. Electronic medical notes and pharmacy records were

eviewed for each patient. Baseline data including age, gender, ward,

pecies and resistance to antifungals were recorded. The risk factors

f ICU duration, prior antibiotics, abdominal surgery, CVP catheters,

aemodialysis, haematological malignancies, corticosteroids, diabetes,

IV and diabetes mellitus were noted. Complications of ophthalmitis,

nfective endocarditis and hepatosplenic abscesses were documented.

e examined management in the wards and specifically looked at

hether an Infectious Diseases opinion was obtained, if the correct

osage and treatment of antifungals were administered, if follow up

lood cultures were done, whether echocardiography and fundoscopy

ere performed, and whether central lines were removed. The outcome

f in-hospital death or discharge was noted. 

Data were collected on a specifically designed data collection form

nd then entered into a REDCap database. Data were then exported into

tatistical Package for the Social Sciences software (SPSS) for analysis. 

ata analysis 

Descriptive analysis was done using frequency tables and summary

tatistics using SPSS software. Univariate and multivariable logistic re-

ression models were generated to assess risk factors and predictors of

ortality from candidaemia. Crude and adjusted odds ratios, 95% CIs

nd P values were reported. 

esults 

We identified candidaemia in 175 specimens from adult patients.

fter excluding duplicate samples and specimens other than blood sub-

itted in blood culture bottles (e.g., ascitic fluid), 108 patients were

ntered into the final database ( Figure 1 ). The mean patient age was

0 (SD 16.8) years. The gender distribution was 56 female (51.9%)

nd 52 male (48.1%). Patients were managed in the internal medicine

ards (n = 32, 29.6%) and surgical wards (n = 32, 29.6%), ICU (n = 22,

0.4%), urology ward (n = 11, 10.2%), haematology-oncology (n = 8,

.4%) and general oncology (n = 3, 2.8%). The risk factors were pre-

ious antibiotic usage in (n = 62, 58.5%), liver dysfunction (41, 39.4%),

VP catheter usage (n = 35, 35.3%), diabetes mellitus (n = 29, 28.4%),

IV (n = 13, 12.6%), haemodialysis (n = 13, 12.3%), haematological ma-

ignancy (n = 10, 9.6%), TPN (n = 10, 9.5%), malignancy (n = 9, 8.8%) and

orticosteroid use (n = 9, 8.6%) ( Table 1 ). 

The mean duration of treatment was 16 days (SD 11). No treatment

as given in 31 patients (29, 2%), of whom 22 demised (71%). Fol-

ow up blood cultures were done on 41 patients (38%) and 29 patients

26.9%) had an Infectious Diseases consultation. Ophthalmological ex-

mination was undertaken in 14 patients (13.2%) and echocardiography

n 23 patients (21.7%). Of the 14 patients who had fundoscopy, none

ad complications of ophthalmitis. Of the 2 patients who had echocar-

iography, 1 patient (0.9%) had developed infective endocarditis, and

ut of 3 patients who had imaging, 1 (0.9%) had hepatosplenic ab-

cesses. 

The most frequent Candida species encountered were C. albicans (51

atients, 47.2%), C. glabrata (n = 32, 29.6%) and C. parapsilosis (n = 11,

0.2%) followed by C. tropicalis (n = 5, 4.6%). Other Candida species

ere found in 9 patients (8.3%) ( Figure 2 ). Fluconazole resistance was

ound in 35 isolates (31.5%), 32 in C. glabrata (91.4%) and 3 in C. krusei

8.6%). 

The mortality rate was 55% (n = 59). Univariate analysis on the pre-

ictors of mortality showed that TPN ( P = 0.042), abdominal surgery

 P = 0.002), diabetes mellitus ( P = 0.0011), liver dysfunction ( P = 0.043)
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Original database:

Age> 18 

Candidaemia

n=175

Eligible pa�ents:

n=108

Non-eligible samples:

65 duplicates

2 asci�c fluid specimens

Figure 1. Study participation flowchart 

Candida species

C. Albicans

C. Glabrata

C. Parapsilosis

C. Tropicalis

Other

C. albicans (51, 47.2%)C. glabrata 
(32,29.6%)

C. parapsilosis
(11, 10.2%)

C. tropicalis 
(5,4.6%)

Other (9,8.3%)

Figure 2. Candida species pie chart 
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nd no consultation with an Infectious Diseases specialist ( P = 0.11) were

redictors for mortality ( Table 2 ). TPN therapy was confounded by ab-

ominal surgery, and after adjusting for abdominal surgery, it was not

 significant risk factor, although numbers of patients with TPN were

ery small (n = 10/9.52%). Abdominal surgery, diabetes mellitus, liver

ysfunction and cases without consultation with an Infectious Diseases

pecialist were entered into a multivariable analysis which showed that

atients without consultation with an Infectious Diseases specialist were
81 
 times more likely to die (95% CI, 1.05–8.57) and those with abdominal

urgery were 73% less likely to die ( P = 0.01) ( Table 3 ). 

iscussion 

Our study found that a significant number of patients with candi-

aemia did not have follow up blood cultures done, were not screened

or complications of candidaemia or did not have antifungal treatment



M. Hussain, A. Whitelaw and A. Parker IJID Regions 3 (2022) 79–83 

Table 1 

Risk factors for Candidaemia 

n % 

Antibiotics (n = 106) 

Yes 62 58,5 

No 39 36,8 

Not documented 5 4,7 

Abdominal surgery (n = 103) 

No 68 66 

Yes 35 34 

Central venous catheter (n = 99) 

Yes 35 35,4 

No 37 37,4 

Not documented 27 27,3 

Total parental nutrition (n = 105) 

Yes 10 9,5 

No 90 85,7 

Not documented 5 4,8 

Haemodialyses (n = 105) 

No 92 87,6 

Yes 13 12,4 

Haematological malignancies (n = 104) 

No 94 90,4 

Yes 10 9,6 

Malignancy (n = 102) 

Yes 9 8,8 

No 93 91,2 

Corticosteroids (n = 105) 

Yes 9 8,6 

No 94 89,5 

Not documented 2 2 

Diabetes (n = 102) 

No 73 71,6 

Yes 29 28,4 

HIV (n = 103) 

Yes 13 12,6 

No 45 43,7 

Unknown 45 43,7 

Liver dysfunction (n = 104) 

Yes 41 39,4 

No 32 30,8 

Not documented 31 29,8 

Table 2 

Univariate analysis-risk factors with mortality 

Risk factor Crude OR 95% C.I. P value 

Gender (reference : Male) 

Female 1.75 0.80 - 3.80 0.61 

ICU stay (reference: No) 

Yes 0.41 0.10 - 1.65 0.21 

Antibiotics (reference: No) 

Yes 1.50 0.67 - 3.40 0.33 

Central Venous Catheter (reference: No) 

Yes 0.72 0.28 -1.82 0.48 

Total Parenteral Nutrition (reference: No) 

Yes 0.11 0.13 - 0.92 0.04 

Haemodialysis (reference: No) 

Yes 2.17 0.66 - 7.20 0.20 

Haematological malignancies (reference: No) 

Yes 1.29 0.35 - 4.80 0.70 

Corticosteroids (reference: No) 

Yes 2.59 0.60 - 11.04 0.20 

Diabetes (reference: No) 

Yes 3.24 1.31 - 8.01 0.01 

Liver dysfunction (reference: No) 

Yes 2.86 1.03 - 7.88 0.04 

Abdominal surgery (reference: No) 

Yes 0.09 - 0.59 0.00 

Discussion with ID (reference: Yes) 

No 2.12 0.84 - 5.34 0.11 

Not documented 0.56 0,14 - 2.16 0.40 

ICU: Intensive Care Unit, ID: Infectious Diseases. 

Table 3 

Multivariable logistic regression model of predictors of mortality 

Risk factor Adjusted OR 95% C.I. P value 

Abdominal surgery ( reference: No) ∗ 

Yes 0.27 0.01 - 0.74 0.01 

Diabetes (reference: No) 

Yes 2.43 0.90 - 6.58 0.08 

Discussion with ID (reference: Yes) 

No 3.00 1.05 - 8.57 0.04 

Undocumented 0.69 0.16 - 2.94 0.62 

ID: Infectious Diseases 

∗ Adjusted for Total Parenteral Nutrition and liver dysfunction 
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82 
rescribed. We also found an increased risk of mortality when an Infec-

ious Diseases consultation was not done. 

Of concern is that the proportion of patients who had no antifungal

reatment prescribed in this study was higher than previously reported

 Tedeschi et al., 2016 ). Untreated candidaemia is associated with in-

reased mortality ( Fraser et al., 2018 ). A retrospective, multicentre ob-

ervational study on candidaemia in Italy found that 13.8% of patients

id not receive any treatment at all, which contributed disproportionally

o mortality ( Tedeschi et al., 2016 ). We hypothesise that the reasons for

he absence of treatment may be a lack of follow up on culture results

efore a patient is discharged, or patients may have died before fungal

ulture results were released. 

Only half of the patients had follow up blood cultures performed,

nd an Infectious Diseases consultation was done in less than half of the

atients, with increased mortality if not referred. Evidence suggests that

andidaemia management is more appropriate, with a resulting benefit

o in-hospital mortality, in hospitals that have Infectious Diseases con-

ultation available ( Tedeschi et al., 2016 , Kobayashi et al., 2020 ). 

Although this study shows a low rate of complications such as endo-

arditis, intra-abdominal abscesses and ophthalmitis, we are concerned

hat such cases may have been missed due to a low proportion of patients

eing referred for fundoscopy or screened for infective endocarditis or

ntra-abdominal abscesses. This lack of screening and referral suggests

 lack of awareness on how to manage candidaemia, highlighting the

eed for antifungal stewardship. An Italian study of candidaemias in in-

ernal medicine wards found that a low proportion of patients had their

entral catheters removed, underwent fundoscopy and echocardiogra-

hy, or were treated with an antifungal, confirming insufficient knowl-

dge of guidelines and recommendations on candidaemia management

 Tedeschi et al., 2016 ). 

In our study, C. albicans was the most frequently cultured Candida

pecies, followed by C. glabrata , then C. parapsilosis . This finding is con-

istent with recent studies in SA and the USA, Northern Europe and Aus-

ralia, which show an increased number of C. glabrata cases ( Mnge et al.,

017 , Guinea, 2014, Chapman et al., 2017 ). More than half of the pa-

ients in our study had a history of prior antibiotic usage, and the emer-

ence of C. glabrata has been linked to widespread antibiotic use. All

. glabrata isolates and C. krusei isolates were resistant to fluconazole,

onsistent with the known association of these species with fluconazole

esistance. This finding contrasts with a local study in Eastern Cape, SA,

hich showed fluconazole resistance in C. albicans and C. tropicalis and

n 81% of C. glabrata isolates ( Mnge et al., 2017 ), which may reflect

nappropriate antifungal usage. There were no isolates of nosocomial

. auris infections during our study. 

Liver disease and diabetes mellitus were major risk factors associated

ith mortality in this study, consistent with previous studies ( De Rosa

t al., 2013 , Cortés et al., 2021 ). In a single-centre cohort study in

oweto, SA, the most frequent risk factors for candidaemia were HIV,

bdominal surgery and diabetes mellitus ( Kreusch & Karstaedt, 2013 ). 

The limitations of the study include that it was a retrospective,

ingle-centre study with a small study population. Data collection was

eliant on electronic patient records captured by the primary caregiver,
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hich may have influenced the quality of data obtained. In addition, the

ncidence of candidaemia may have been underestimated as deep-seated

andidiasis may be blood culture negative ( Clancy & Nguyen, 2013 ).

here may also have been referral bias, with a larger proportion of less

eriously ill patients referred for an Infectious Diseases consultation and

ore seriously ill patients dying before a consultation could take place.

urther research is needed to address any potential selection bias. 

onclusion 

Our study highlights the urgent need for antifungal stewardship in

ur hospital setting. In this single-centre study in a large academic hos-

ital, a significant number of patients with candidaemia did not have

ollow up blood cultures, were not screened for complications or did

ot have antifungal treatment prescribed. Candidaemia should never

e viewed as a ‘contaminant’. There was an increased risk of mortality

hen Infectious Diseases consultation was not done, highlighting the

ole of involving an Infectious Diseases specialist when managing a pa-

ient with candidaemia. 
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