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Introduction 

The following analysis is based on voluntary surveillance of diagnoses of bloodstream 

infections caused by Candida spp. reported by laboratories between 2011 and 2020 in 

England. Voluntary surveillance data for England were extracted on 23 February 2021 

from both the communicable disease reporting (CDR) and antimicrobial resistance (AMR) 

modules of Public Health England’s (PHE) Second Generation Surveillance System 

(SGSS). 

 

It should be noted that the data presented here for earlier years may differ from those in 

previous publications due to the inclusion of late reports. In addition, several taxonomic 

revisions to species previously classified in Candida have been implemented in the period 

covered by this report, which has impacted the list of organisms reported compared to 

previous reports [1]. This has led to the exclusion of two species previously reported in the 

Candida genus, which are no longer included in the totals. The annual totals for the 

reclassified species are provided alongside the breakdown of species causing 

candidaemia. 

 

Rates of laboratory reported candidaemia were calculated using mid-year resident 

population estimates for the respective year and geography [2]. Geographical analyses 

were based on the patient’s residential postcode. Where this information was unknown, 

the postcode of the patient’s general practitioner was used. Failing that, the postcode of 

the reporting laboratory was used. Cases were further assigned to 1 of 9 local PHE 

Centres (PHECs), formed from the administrative local authority boundaries. 

 

The following report will look at the trends and geographical distribution of candidaemia 

cases in England. Cases are further broken down by species, age and sex. In addition, 

antimicrobial susceptibility trends since 2016 are reported.  

 

A web appendix is available featuring the data behind the findings of this report. 

 

Main points 

Principal conclusions of this report are that: 

 

• the overall rate of candidaemia in England was 3.5 per 100,000 population in 2020, a 

slight increase from 2019 (3.1 per 100,000) 

• within England, candidaemia rates ranged from 2.5 per 100,000 population in 

Yorkshire and Humber to 4.7 in the North West 

• highest rates of candidaemia were seen in the elderly (≥75 years; males: 16.8 per 

100,000 population and females: 6.3 per 100,000 population) 

• the majority of yeast isolates from candidaemia episodes (90%) were identified to 

species level in 2020 

https://www.gov.uk/government/publications/candidaemia-annual-data-from-voluntary-surveillance
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• in 2020, the 3 most frequently identified Candida species from blood were  

C. albicans (45%), C. glabrata (26%) and C. parapsilosis (13%) 

• antifungal resistance in C. albicans was generally low in 2020, with resistance to 

fluconazole at 1% 

• resistance of C. glabrata to caspofungin increased from 6% in 2019 to 9% in 2020 

and decreased for fluconazole from 11% in 2019 to 9% in 2020 

• the COVID-19 pandemic affected the general case-mix of hospital patients during 

much of 2020, this has likely impacted any trends reported here, in particular, the 

slight increase in incidence of reported candidaemia in England. 

 

Trends 
The rate of candidaemia in England increased in 2020 compared to 2019, reported at 3.5 

per 100,000 population in 2020 compared to 3.1 per 100,000 in 2019 (Figure 1).  

Figure 1. Rates of fungaemia per 100,000 population in England caused by Candida 

species, 2011 to 2020 

 
This is the highest rate observed in the last ten years. Previously, rates of candidaemia 

were stable until 2014. A slight increase was then observed, sustained until 2017, before 

the rate began to decrease again until 2019 (Figure 1). 

 

The observed increase in candidaemia from 2014 to 2017 may be due to increased 

reporting following the launch of PHE’s Second Generation Surveillance System (SGSS) 

in 2014, adoption of new laboratory testing methods such as MALDI-TOF which facilitate 

identification of fungal species, and raised awareness following the publication of the 
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British Society for Medical Mycology (BSMM) guidance in 2015 and the widely reported 

Candida auris outbreaks within hospitals in 2015 and 2016 [3]. 

 

The increase in incidence from 2019 to 2020 may be due to increased number of patients 

being admitted to intensive care units (ICUs) in 2020, as a result of the COVID-19 

pandemic [4]. Patients on ICUs are at higher risk for candidaemia as the setting allows the 

opportunistic pathogen to become invasive, with many risk factors for candidaemia 

overlapping with characteristics of patients on ICUs [5]. 

 

Candida species were identified in 0.9% of mono-microbial (bacterial and fungal) 

bloodstream infections (BSI) and 1.1% of poly-microbial BSI in 2018 in England [6]. The 

most common Candida species, C. albicans, was the 25th most frequently identified 

organism in mono-microbial BSI, comprising 0.4% of BSI in 2018 [6]. 

 

Geographic distribution 

In 2020, the rate of candidaemia across England was 3.5 per 100,000 population, which 

represents an increase of 4% since 2016 and an increase of 11% from 2019 (Table 1).  

 

Table 1. Candidaemia per 100,000 population by region (England) 2016 to 2020 

    Rate per 100,000  

Region PHE Centre 2016 2017 2018 2019 2020 

North of 

England 

North East 2.7 3.5 4.9 2.7 3.5 

North West 3.7 3.2 3.2 3.7 4.7 

Yorkshire and Humber 1.9 1.8 2.2 2.1 2.5 

Midlands and 

East of England 

East Midlands 3.6 4.0 3.4 3.7 3.8 

East of England 3.4 4.2 3.4 3.4 3.7 

West Midlands 3.5 2.9 2.7 2.9 2.7 

London London 3.9 3.6 3.5 3.3 3.6 

South of 

England 

South East 3.3 3.1 2.7 2.9 3.4 

South West 3.5 3.9 3.6 3.5 3.8 

England   3.4 3.4 3.2 3.1 3.5 

 

From a public health perspective, England is split into 9 constituent geographical areas 

(PHECs). In 2020, all PHECs had higher rates of candidaemia compared to 2016, except 

for the West Midlands and London where rates had decreased. Similarly, candidaemia 

rates increased in all PHECs, except for West Midlands, from 2019 to 2020. The increase 

was most marked in the North West, from 3.7 per 100,000 population in 2019 to 4.7 per 

100,000 population in 2020. 



Laboratory surveillance of candidaemia in England: 2020.  
Health Protection Report Volume 15 Number 15 

6 

The PHEC with the highest rate of candidaemia in 2020 was the North West (4.7 per 

100,000) (Figure 2). The lowest recorded rate continued to be in Yorkshire and Humber 

(2.5 per 100,000), as it has been for the past 5 years. 

 

Differences between PHECs may account for the variation observed. These include 

completeness of reporting, local outbreaks, as well as differences in the resident 

populations and distribution of specialist care units. 

 

Figure 2. Geographical distribution of candidaemia rates per 100,000 population 

(England) 2020 
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Species distribution 
Ninety per cent of isolates from candidaemia episodes reported in 2020 were identified to species level in England, a similar figure to 

previous years (Table 2). The most frequently identified species in 2020 was C. albicans (883 reports, 45%), an increase from 2019 

(726 reports, 41%). Prior to 2020, there had been a slightly decreasing trend in incidence of C. albicans. 

 

The second most commonly reported Candida species in England in 2020 was C. glabrata (26%), followed by C. parapsilosis (13%). 

Other noteworthy species identified in England in 2020 include C. tropicalis (3%) and C. dubliniensis (2%). 

 
Table 2. Reports of candidaemia by species (England) 2016 to 2020ꜛ῀ 

  2016 2017 2018 2019 2020 

  Number (%) Number (%) Number (%) Number (%) Number (%) 

Candida spp. 1,857 (100) 1,875 (100) 1,776 (100) 1,775 (100) 1,971 (100) 

C. albicans 800 (43) 800 (43) 690 (39) 726 (41) 883 (45) 

C. auris 16 (1) 5 (<1) 0 (0) 5 (<1) 1 (<1) 

C. dubliniensis 29 (2) 48 (3) 43 (2) 41 (2) 42 (2) 

C. glabrata 474 (26) 469 (25) 516 (29) 522 (29) 503 (26) 

C. kefyr 5 (<1) 2 (<1) 3 (<1) 6 (<1) 4 (<1) 

C. metapsilosis 2 (<1) 3 (<1) 3 (<1) 1 (<1) 2 (<1) 

C. parapsilosis 182 (10) 204 (11) 200 (11) 200 (11) 251 (13) 

C. tropicalis 64 (3) 68 (4) 66 (4) 74 (4) 61 (3) 

Candida spp., other named* 37 (2) 26 (1) 23 (1) 25 (1) 24 (1) 

Candida spp., sp. not recorded 248 (13) 250 (13) 232 (13) 175 (10) 200 (10) 

ꜛdata presented are for routine laboratory reports only and may not match those presented in other sources 

* including C. africana, C. blankii, C. haemulonii, C. inconspicua, C. magnoliae, C. nivariensis, C. norvegensis, C. orthopsilosis, C. peltata, C. sake, C. sorbosivorans, C. utilis 

῀ Reports of candidaemia by year for the reclassified Candida species:  

Pichia kudriavzevii (previously C. krusei): 122 (2016), 195 (2017), 307 (2018), 401 (2019) and 352 (2020) 

Clavispora lusitaniae (previously C. lusitaniae): 28 (2016), 26 (2017), 18 (2018), 31 (2019) and 31 (2020)
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Age and sex distribution 

As in previous years, candidaemia continues to be the most prevalent in the youngest and 

oldest members of the population (Figure 3). 

 

Figure 3. Candidaemia rates by age and sex (England) 2020 

 
Children under 1 year of age had an overall rate of 6 per 100,000 population in 2020. This 

was higher in females than males (6.5 vs 5.5 per 100,000 population), and considerably 

higher than for older children. The rate of candidaemia per 100,000 population in the 1 to 4 

year, 5 to 9 year and 10 to 14 year age groups was 1.2, 0.8 and 0.3 respectively. 

 

The highest overall rate of candidaemia was seen in persons 75 years old and over (10.9 

per 100,000 population), followed by persons between 65 and 74 years (7.2 per 100,000). 

This is consistent with findings in previous years [7]. Sex differences were more significant 

in older age groups; in persons aged 75 years and over 10.5 more men (per 100,000 

population) had candidaemia in 2020 than women (males 16.8 per 100,000 and females 

6.3 per 100,000). Whilst the highest rate for men was in the 75 years and over category, in 

females the highest rates of candidaemia were seen in children under 1 year of age 

(Figure 3). 
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Antifungal resistance: England 

Susceptibility test results for amphotericin B, caspofungin, fluconazole, flucytosine and 

voriconazole were obtained from the SGSS AMR module. The proportion of candidaemia 

isolates with reported antifungal susceptibility testing results in 2020 ranged from 39% for 

flucytosine to 64% for fluconazole. 

 

The proportion of Candida species from episodes of candidaemia reported as resistant to 

fluconazole and voriconazole has decreased from 2016 to 2020 (Table 3a), from 8% to 3% 

and 7% to 4% respectively. The proportion resistant to flucytosine has also decreased 

overall from 2016 to 2020 (5% to 2%), although there was an increase in the proportion 

resistant from 5% to 8% between 2016 and 2017. The proportion of candidaemia isolates 

resistant to amphotericin B and caspofungin has remained stable over the 5 years. 

 

Overall, the proportion of antifungal resistance in C. albicans has remained low. Of isolates 

tested in 2020, 1% were resistant to caspofungin and fluconazole, 2% were resistant to 

amphotericin B and voriconazole and 3% were resistant to flucytosine (Table 3b). 
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Table 3a. Antifungal susceptibility for candidaemia isolates (England) 2016 to 2020 

Key 
S = susceptible; I = intermediate (reduced susceptibility); R = resistant 

  2016 2017 2018 2019 2020 

Antifungal agent S (%) I (%) R (%) S (%) I (%) R (%) S (%) I (%) R (%) S (%) I (%) R (%) S (%) I (%) R (%) 

Amphotericin B 98 1 1 99 <1 1 99 <1 1 98 1 1 99 <1 1 

Caspofungin 95 1 3 94 2 4 94 3 3 90 6 3 92 5 3 

Fluconazole 83 9 8 86 9 5 85 11 4 86 9 5 89 8 3 

Flucytosine 94 1 5 92 <1 8 97 <1 2 99 <1 1 98 <1 2 

Voriconazole 91 2 7 89 5 5 91 4 5 91 5 5 93 3 4 

 
Table 3b. Antifungal susceptibility* for C. albicans isolates from candidaemia (England) 2016 to 2020 

Key 
S = susceptible; I = intermediate (reduced susceptibility); R = resistant 

  2016 2017 2018 2019 2020 

Antifungal agent S (%) I (%) R (%) S (%) I (%) R (%) S (%) I (%) R (%) S (%) I (%) R (%) S (%) I (%) R (%) 

Amphotericin B 99 1 <1 100 <1 <1 99 0 1 99 <1 1 98 1 2 

Caspofungin 97 <1 3 96 0 4 98 0 2 99 <1 1 99 <1 1 

Fluconazole 97 1 1 98 1 1 99 <1 1 98 <1 1 99 <1 1 

Flucytosine 95 0 5 92 0 8 97 0 3 99 0 1 97 0 3 

Voriconazole 98 0 2 97 1 2 98 1 1 99 0 1 97 1 2 
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Antifungal resistance was higher in C. glabrata isolates for caspofungin, fluconazole and 

voriconazole compared to C. albicans, although it was lower for amphotericin B and 

flucytosine (1% and 0% respectively) (Table 3c). Resistance in 2020 was highest to 

voriconazole and fluconazole, at 12% and 9% respectively. Resistance to these two 

antifungals was highest in 2016, when 17% of C. glabrata isolates tested were resistant to 

voriconazole and 21% resistant to fluconazole. Since 2016 the proportion of resistant 

isolates has been falling year on year, particularly for fluconazole where resistance rates 

have halved over the period 2016 to 2020. Conversely, the proportion of C. glabrata 

isolates resistant to caspofungin has tripled from 2016 to 2020 (3% to 9%). 

 

Interpreting resistance trends in C. glabrata is more difficult than for other Candida 

species, due to differences in the standard breakpoints used by laboratories to define 

antifungal susceptibility. The European Committee on Antimicrobial Susceptibility Testing 

(EUCAST) and the Clinical and Laboratory Standards Institute (CLSI) breakpoints for 

fluconazole differ in their interpretation. Application of EUCAST breakpoints results in a 

high proportion being classified as ‘intermediate susceptibility’, whereas CLSI classify 

these isolates as ‘susceptible-dose-dependent’ (indicating that the isolate is susceptible 

with high doses of fluconazole) [8, 9]; this could account for the decrease in the proportion 

of isolates resistant to fluconazole without an increase in the proportion of those 

susceptible (Table 3c). EUCAST methodology does not currently have a C. glabrata 

breakpoint for voriconazole, due to insufficient evidence that this antifungal should be used 

in the treatment of C. glabrata [10]. Further, for caspofungin susceptibility testing, only the 

Etest method is reliable, which requires expertise to read; many laboratories are moving to 

anidulafungin as a sentinel echinocandin instead, as resistance mutations in Candida 

isolates confer resistance to both drugs [11]. 

 

For C. parapsilosis, consistently the third most common Candida species causing 

candidaemia in England, levels of resistance are generally low (Table 3d). In 2020, no C. 

parapsilosis isolates were found to be resistant to caspofungin, flucytosine or voriconazole, 

and only 1% were resistant to amphotericin B and fluconazole. The proportion of resistant 

C. parapsilosis isolates has remained relatively stable since 2016, except for caspofungin 

and flucytosine, for which resistance levels were higher in 2017 (caspofungin 2017: 5% 

and 2020: 0%; flucytosine 2017: 7% and 2020: 0%). Since neither EUCAST nor CLSI 

currently provide flucytosine breakpoints for C. parapsilosis, flucytosine breakpoints have 

been established with little clinical data and thus reported resistance levels are of 

uncertain reliability [12]. 
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Table 3c. Antifungal susceptibility* for C. glabrata isolates from candidaemia (England) 2016 to 2020 

Key 
S = susceptible; I = intermediate (reduced susceptibility); R = resistant 

  2016 2017 2018 2019 2020 

Antifungal agent S (%) I (%) R (%) S (%) I (%) R (%) S (%) I (%) R (%) S (%) I (%) R (%) S (%) I (%) R (%) 

Amphotericin B 99 <1 1 98 0 2 99 1 1 99 1 <1 99 0 1 

Caspofungin 94 3 3 94 3 3 90 6 4 79 15 6 77 14 9 

Fluconazole 52 28 21 60 28 12 56 36 9 51 38 11 53 38 9 

Flucytosine 96 0 4 95 1 5 98 <1 2 100 0 <1 100 0 0 

Voriconazole 76 6 17 74 14 13 80 9 10 76 13 11 81 8 12 

 

Table 3d. Antifungal susceptibility* for C. parapsilosis isolates from candidaemia (England) 2016 to 2020 

Key 
S = susceptible; I = intermediate (reduced susceptibility); R = resistant 

  2016 2017 2018 2019 2020 

Antifungal agent S (%) I (%) R (%) S (%) I (%) R (%) S (%) I (%) R (%) S (%) I (%) R (%) S (%) I (%) R (%) 

Amphotericin B 98 1 1 99 0 1 100 0 0 100 0 0 99 0 1 

Caspofungin 96 2 3 92 3 5 90 9 1 90 9 1 95 5 0 

Fluconazole 99 1 0 97 2 1 98 0 2 98 1 1 99 0 1 

Flucytosine 97 0 3 93 0 7 99 0 1 100 0 0 99 1 0 

Voriconazole 99 0 1 99 0 1 98 1 1 99 0 1 100 0 0 
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With antifungal susceptibility tests of Candida isolates selectively performed for patients 

failing to respond to therapy, these results should be interpreted cautiously due to possible 

bias. This may overestimate the true prevalence of antifungal resistance in Candida spp.  

 

However, British and European guidelines on fungal diagnostics and management [13, 14] 

emphasising the role of rapid diagnosis and identification of clinically significant fungal 

isolates to species level, as well as the need for susceptibility testing, may have also 

helped to raise awareness among healthcare professionals and therefore improved 

reporting of antifungal susceptibility test results. Further increases in the levels of 

antifungal susceptibility testing are needed to improve our understanding of resistance 

trends, inform antifungal stewardship activities and improve patient outcomes for Candida 

spp. bloodstream infections. 
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