
Figure 2 Kaplan-Meier survival analysis; clinical outcome (90 day survival) comparing culture proven invasive 
candidiasis (confirmed targeted therapy) with patients who were continued on empirical therapy

50%

60%

70%

80%

90%

100%

0 10 20 30 40 50 60 70 80 90

P
er

ce
n

ta
ge

 o
f 

p
at

ie
n

ts
 s

u
rv

iv
in

g

Survival (days)

Culture proven invasive candidiasis Culture negative suspected invasive candidiasis

Figure 1 Candida species distribution and fluconazole resistance in ICU study population

All
n= 136

Survivors*
n= 92

Non survivors*
n= 44

Demographics

Male 78 52 26

Female 58 40 18

Source

Intra-abdominal 103 69 34

Urinary / post urological intervention 10 7 3

Line related (intravascular catheter-related 
bloodstream infection)

6 5 1

Empirical antifungal therapy initiated

Fluconazole 98 72 26

Echinocandin 38 21 17

Change to antifungal therapy based on antifungal susceptibility results 
(culture proven invasive candidiasis)

Fluconazole to an echinocandin 14 10 4

Echinocandin to fluconazole 9 7 2

Table 1 Patient characteristics
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Invasive candidiasis in critically ill patients continues to be an important diagnostic and
therapeutic challenge, with infection being associated with significant morbidity and
mortality. Despite the ever-expanding body of published data, advances to scientific
technology and knowledge; the criteria for initiating empirical therapy for suspected
invasive candidiasis in non-neutropenic high-risk patients remains poorly defined. The early
initiation and widespread use of antifungal therapy must always be balanced against the
risk of toxicity and the emergence of resistance.

Over the last decade there has been a growing awareness that improvements to diagnostic
and stewardship strategies are needed to ensure the judicious use of antifungal agents.
Acceptance that a sound working knowledge of the local epidemiology and rates of
antifungal resistance are crucial in promoting informed therapeutic decision-making, has
built the foundations for more robust stewardship and comprehensive surveillance.

Background

Our aim was to develop a continuous surveillance system to evaluate antifungal usage and
assess the impact of stewardship strategies in the intensive care unit (ICU) at Glasgow Royal
Infirmary. The unit serves a large teaching hospital that provides primary and secondary
healthcare to over 500,00 patients within Greater Glasgow and Clyde, having on average
between 900-1200 annual admissions.

A secondary aim was to develop an invasive candidiasis registry to support continuous
surveillance and support stewardship strategies, to advance our understanding of the
clinical characteristics and associated risk factors, the epidemiology and the rates of
antifungal resistance for our ICU population, with the ultimate goal to improve clinical
outcomes.

Aims 

A multidisciplinary proactive approach was taken involving a detailed review and risk
assessment of every patient during the daily Microbiology-lead ICU ward round. The
multifaceted initiative focussed on diagnostic stewardship, optimising antifungal dosing and
limiting/preventing toxicity. Discussion and follow-up of any patient initiated on antifungal
treatment was directed by the consultant Microbiologist and included the ICU clinical
team, ward pharmacist(s) and antimicrobial pharmacist(s).

A retrospective analysis was performed from July 2017 to March 2020. Only patients
initiated on antifungal therapy were included. The indication, diagnosis, antifungal
management and clinical advice provided as part of our antifungal stewardship strategy
were reviewed for each patient.

For each case the clinical characteristics, radiological, laboratory and microbiological culture
results were assessed. The incidence, associated risk factors, and outcomes of any recurrent
invasive candidiasis episodes were investigated. The 30-day, 90-day and all-cause mortality
rates were determined.

Improvement strategy

This study provides a valuable evaluation of our antifungal stewardship strategies and
emphasises the importance of a system of continual surveillance to promote effective
stewardship and support the optimisation of diagnostics and clinical care pathways,
ensuring the judicious use of antifungal agents to improve clinical outcomes.

Conclusions

A total of 136 patients were identified as receiving antifungal therapy (52 patients between
July 2017 and June 2018; 49 patients between July 2018 and June 2019; and 35 patients
between July 2019 and March 2020). Given the estimated annual admission rate of ≥900,
less than 5% of all ICU patients were prescribed an antifungal agent for each 12 month
period evaluated.

In 87.5% of cases initiation of empirical antifungal therapy was considered appropriate
based on either a risk assessment and/or clinical/radiological evidence (43/52 July to June
2018; 44/49 July to June 2019 and 32/35 July to March 2020). Culture proven invasive
candidiasis (a Candida species cultured from a sterile site specimen within 96hrs of
empirical therapy being instigated) was confirmed in over 50% of cases. Invasive candidiasis
secondary to an intra-abdominal source was identified in 76% of cases, in 7% of cases
candidaemia/invasive candidiasis was associated with a urinary tract source and/or
urological instrumentation. In 23 cases a change in antifungal therapy was made based on
antifungal susceptibility testing results (Table 1).

On review of the epidemiology of confirmed invasive candidiasis cases, C. albicans was
isolated in 42% cases followed by C. glabrata (37%, Figure 1). Reassuringly fluconazole
resistance remained stable, with non-Candida glabrata and non-Candida krusei isolates
having a resistance rate of less than 1%. Over 67% of Candida glabrata isolates tested were
considered susceptible dose dependent having a MIC reported between 0.25 to 0.5mg/L
(interpretation based on CLSI break points).

For the study population, a statistically significant difference in clinical outcome (90 day
mortality) was found when comparing patients with culture proven invasive candidiasis
(confirmed targeted therapy) with those who were continued on empirical therapy in the
absence of positive culture results; chi- square statistic 4.3862 p-value 0.036232 for the 24
month period July 2017 to June 2019 evaluated (Figure 2, Kaplan-Meier analysis).

Results

* At 90 days
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