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Summary
Candida species frequently cause blood stream infections and are reported to be the 
third to tenth most commonly isolated pathogens. Guidelines and standardised treat-
ment algorithms provided by professional organisations aim to facilitate decision- 
making regarding diagnosis, management and treatment of candidaemia. In routine 
clinical practise, however, it may be challenging to comply with these guidelines. The 
reasons include lack of familiarity or feasibility to adherence, but also their length and 
complexity. There is no tool to measure guideline adherence currently. To provide 
such a tool, we reviewed the current guidelines provided by the European Society for 
Clinical Microbiology and Infectious Diseases (ESCMID) and by the Infectious Diseases 
Society of America (IDSA), and selected the strongest recommendations for manage-
ment quality as the bases for our scoring tool. Factors incorporated were diagnostic 
(blood cultures, echocardiography, ophthalmoscopy, species identification) and fol-
low- up procedures (repeat blood cultures until negative result) as well as key treat-
ment parameters (echinocandin treatment, step down to fluconazole depending on 
susceptibility result, CVC removal). The EQUAL Candida Score weighs and aggregates 

http://orcid.org/0000-0002-1653-2824
http://orcid.org/0000-0002-7386-7495
http://orcid.org/0000-0001-9599-3137
mailto:Oliver.cornely@uk-koeln.de


     |  327MELLINGHOFF Et aL.

1  | INTRODUCTION

Candida species are among the most frequently isolated causes of 
hospital- acquired blood stream infections .1-4 Candidaemia causes 
significant morbidity and mortality 5-8 and affects particularly immu-
nocompromised patients as well as patients treated in intensive care 
units .9,10 Most Candida blood stream infections are caused by Candida 
albicans, followed by Candida glabrata, Candida tropicalis, Candida para-
psilosis and Candida krusei depending on the geographical region and 
patient population.11,12 Echinocandin resistance of Candida spp. has 
been emerging and may be promoted by the expanding use of these 
drugs .12,13 To date, it occurs most frequently in C. glabrata.14Apart from 
immunosuppression and ICU stay, most important predisposing factors 
for candidaemia are use of broad- spectrum antibiotics, central vascular 
catheters (CVC), extremes of age, haemodialysis, mechanical ventila-
tion, neutropenia and abdominal surgery .15-18 Echinocandins, liposo-
mal amphotericin B, fluconazole and voriconazole are recommended 
for treatment. Any delay of targeted treatment profoundly increases 
mortality in patients with candidaemia .19-21 Guidelines provided by 
scientific societies as well as standardised treatment algorithms are 
available ,6,22-26 but not always followed in everyday clinical routine 
practice. Reasons include lack of familiarity or feasibility of adherence. 
A further issue may be complexity of current guidelines providing very 
detailed specific recommendations but failing to give a simplified over-
view of the key recommendations that can be viewed at a glance.

We reviewed the current guidance documents of the European 
Society for Clinical Microbiology and Infectious Diseases (ESCMID) and 
the Infectious Diseases Society of America (IDSA) and designed a score 
emphasising the most important recommendations and also to pro-
vide a simple tool to assses guideline adherence.

2  | CURRENT RECOMMENDATIONS FOR  
DIAGNOSIS AND MANAGEMENT OF  
CANDIDAEMIA

Candidaemia is defined as isolation of Candida spp. in a blood culture 
drawn peripherally or from a central line.27 Sensitivity of blood culture 
for detection of Candida spp. ranges between 50% and 75% depend-
ing on the number of bottles taken.28

2.1 | Diagnosis

It is essential to draw at least two pairs of blood cultures (40 mL) for 
diagnosis of candidaemia and due to differing susceptibility profiles to 
identify the Candida to species level.28

Furthermore clinical diagnostic work- up includes echocardiog-
raphy and ophthalmoscopy. Ocular involvement complicating candi-
daemia is a rare event and mostly asymptomatic and with favourable 
outcome .29 Regular performance of ophthalmoscopy has been ques-
tioned recently, but is currently recommended for all patients with 
candidaemia: moderate recommendation, moderate level of evidence 
according to the ESCMID guideline, and strong recommendation, 
low- quality evidence according to the IDSA guideline .30,31 A recent 
post hoc analysis of a prospective, multicentre, population- based can-
didaemia surveillance in Spain evaluated the benefits of this and led 
the authors to conclude that the need for ophthalmoscopy in patients 
without ocular symptoms should be reconsidered.31

Endocarditis may be suspected when follow- up blood cultures 
persist to be positive, in case of persistent fever despite appropriate 
treatment, or when the patient has new cardiac symptoms such as a 
new heart murmur, signs of heart failure, or embolisms during can-
didaemia 32,33 The current European guidance moderately supports a 
recommendation of echocardiography in all patients to exclude en-
docarditis .22 A prospective cohort of 187 patients showed that at 
least 4.2 % of candidaemia patients have Candida infective endocar-
ditis. The authors highly recommend performing echocardiography 
due to the initially, mostly hidden nature of Candida endocarditis .34 
Echocardiography can be performed transthoracically but should be 
complemented by a transesophageal echocardiography if the trans-
thoracic echocardiography is negative.

2.2 | Treatment

Both, ESCMID and IDSA guidelines suggest an echinocandin as 
first- line therapy (strong recommendation; high- quality evidence). 
Echinocandins are active against a wide spectrum of Candida spp., are 
active against biofilms and are generally safe drugs .22,35,36 However, 
the local epidemiology must always be considered and echinocandins 
may not be an appropriate choice in countries where C. parapsilosis is 
common. Step- down to fluconazole may be considered if the isolate 
is susceptible to it. In patients who are not critically ill and had no 
prior exposure to either azoles or echinocandins and do not have any 
biofilm- baring indwelling devices, fluconazole may be considered as 
first- line treatment. The IDSA accepts fluconazole as first line treat-
ment and as an alternative for these patients while only giving a weak 
recommendation with low- quality evidence. Based on the results of 
multiple RCT, candidaemia (without metastatic complications) shall be 
treated 14 days from the first negative culture with systemic antifun-
gal agents.36-40 In general, this has been associated with few complica-
tions and relapses to date. In case of metastatic foci, treatment must 
be adapted depending on the organ involved.

factors recommended for the ideal management of candidaemia and provides a tool 
for antifungal stewardship as well as for measuring guideline adherence.
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Following IDSA guidance, central venous catheters (CVC) should 
be removed as early as possible in patients with candidaemia, when-
ever the CVC is the presumed source of infection and removal is safely 
feasible. This decision should be taken individually for each patient 
(strong recommendation; moderate- quality evidence).22,35 An analy-
sis of seven prospective randomised controlled trials for treatment of 
candidaemia showed an association of CVC removal with decreased 
mortality .41 Yet, assessing the effects of CVC removal by observa-
tional studies is challenging and CVC removal should be decided indi-
vidually for each patient.

2.3 | Follow- up period

The aim of treatment in candidaemia patients with no organ in-
volvement is to clear the infection and to prevent deep- organ in-
volvement. Therefore, it is recommended to treat for 14 days after 
the end of candidaemia. According to both the ESCMID and the 
IDSA guidelines, at least one blood culture per day should be ob-
tained until culture results turn negative (moderate recommenda-
tion, low quality evidence).

3  | EQUAL- CANDIDA SCORE

To highlight the most important recommendations from both guide-
lines the ECMM QUALity of Clinical Candidemia Management score 
(Table 1) was designed. It quantifies candidaemia guideline adherence 

as a surrogate marker of diagnostic and therapeutic management qual-
ity when treatment is intended to cure. It is not applicable to patients 
who receive treatment limited to best supportive care. The EQUAL 
Candida Score weighs and aggregates items recommended for ideal 
management of candidaemia .6,22,28,31,41 The maximum score is 20 
points for CVC carriers, and 17 points for non- CVC carriers. Whether 
a high score correlates with outcome remains to be explored.

4  | CONCLUSION

Guidelines are fundamental for evidence based medicine. Yet, follow-
ing these guidelines in daily clinical practice may be challenging. By 
designing the EQUAL- Candidaemia score, we aim to provide a tool for 
quick and simple (self- ) audit for treating physicians. In addition, the 
score will facilitate the evaluation of guideline adherence in antifungal 
stewardship and future studies.
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TABLE  1 EQUAL Candida Score

Quality indicator

ESCMID/IDSA guidance Score

Strength of 
recommendation Level of evidence Patients with CVC

Patients 
without CVC

Initial blood culture (40 mL)6,28 Essential n/a 3 3

Species identification6,28 Essential n/a 3 3

Susceptibility testing6,28 Recommended I28/III6 2 2

Echocardiography6,22 B II 1 1

Ophthalmoscopy22,31 B II22/III6 1 1

Echinocandin treatment6,22 A I 3 3

Step down to fluconazole depending on 
susceptibility result6,22

B II 2 2

Treatment for 14 days after first negative 
follow- up culture6,22

A6/B22 II 2 2

CVC removal6,22,41 A II n/a

≤24 hours from diagnosis 3

>24 < 72 hours from diagnosis 2

Follow- up blood culture (at least one per 
day until negative)6,22

B III 2 2

Maximum score 22 19

A, Strong recommendation; B, Moderate recommendation; I, Evidence from at least 1 properly designed randomised controlled trial; II, Evidence from at 
least 1 well designed clinical trial, without randomisation, from cohort or case–control analytic studies, from multiple time series, or from dramatic results 
of uncontrolled experiments; III, Evidence from opinions of respected authorities, based on clinical experience, descriptive case studies or reports of expert 
committees.
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