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These analyses are based on data relating to diagnoses of bloodstream infections caused 

by Candida spp. between 2009 and 2016 in England, Wales and Northern Ireland. Data for 

England was extracted on 26 July 2017 from Public Health England’s (PHE) voluntary 

surveillance database, Second Generation Surveillance System (SGSS). Data for Wales 

and Northern Ireland were extracted separately (DataStore on 09 March 2017 and CoSurv 

on 27 July 2017 respectively).  

Data from England only are included in the antimicrobial susceptibility analysis. 

The data presented here may differ from data in previous publications due to inclusion of 

late reports.  

Rates of laboratory reported candidemia were calculated using mid-year resident population 

estimates for the respective year and geography [1]. Geographical analyses were based on 

residential postcode of the patient if known (otherwise GP postcode if known, or failing that 

the postcode of the reporting laboratory) with cases in England being assigned to one of 

nine local PHE Centres (PHECs) formed from administrative local authority boundaries. 

The report includes analyses on the trends, age and sex distribution and geographical 

distribution of cases of candidaemia in England, Wales and Northern Ireland. In addition, 

antimicrobial susceptibility five-year trends for England have been included in the report.   

A web appendix has been made available featuring the findings of this report including 

only data submitted via SGSS from laboratories in England. 
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Key points 

 the overall rate of candidaemia in England, Wales and Northern Ireland was 3.6  

per 100,000 population in 2016,  a slight increase from that seen in 2015 

(3.5/100,000) 

 the reported incidence rate in 2016 was 3.5 per 100,000 population for England, 4.2 

per 100,000 population for Wales and 5.0 per 100,000 population for Northern 

Ireland  

 within England, the rate of candidaemia ranged from 4.0 per 100,000 population in 

London to 1.9 per 100,000 population in Yorkshire and Humber 

 the majority (88%) of Candida spp. isolates were identified to species level 

 in 2016, the three most frequently identified Candida species in blood isolates 

remained C. albicans (42%), C. glabrata (25%) and C. parapsilosis (9%); 16 cases 

of C. auris were reported, all from England 

 the highest rates of candidaemia continued to be seen in the elderly (≥75 years; 

males: 17.8, females: 8.1/100,000 and 65-74 years; males: 9.3, females: 6.1/ 

100,000) and infants (<1 year; male: 7.0, females: 6.8 /100,000) with higher rates 

noted in males for in the majority of age groups 

 the percentage of candidaemia reports containing antifungal susceptibility testing 

results increased from 39% in 2012 to 57% in England  in 2016 

 C. albicans blood isolates reported as resistant to commonly tested antifungals 

ranged from 1% in amphotericin B to 6% in flucytosine, with 3% in fluconazole for 

England only  

 C. glabrata has seen a large increase in resistance for both fluconazole and 

voriconazole from 35% and 10% (2015) to 43% and 22% (2016), respectively for 

England only  
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Trends 

The rate of candidaemia in England, Wales and Northern Ireland remained relatively 

stable between 2009 and 2014 with only slight fluctuations (3.2 to 3.0 per 100,000 

population). Since 2014, the rate has increased to 3.6 per 100,000 population in 2016 

(n=1,798 to n=2,151 cases, respectively)(figure 1).  

The observed increase in candidaemia rates between 2014 and 2016 may be in part due 

to more extensive laboratory reporting following the change from LabBase2 to SGSS in 

October 2014.  Other relevant and potentially contributory laboratory changes included the 

widespread adoption of MALDI-TOF, changes in PCR testing in a number of laboratories, 

and increased awareness following publications such as British Society of Medical 

Mycology (BSMM) updated diagnostic recommendations [2]. 

The leading Candida species – Candida albicans – was the twentieth most commonly 

identified organism in reported mono-microbial bloodstream infections (BSI; bacterial and 

fungal bloodstream pathogens) in 2016, making up 0.6% of these infections [3].  Overall, 

Candida spp. were identified as 1.2% of mono-microbial BSI and 1.3% of poly-microbial 

BSI in 2016 [4].   

Figure 1. Candidaemia rate per 100,000 population (England Wales and Northern 

Ireland): 2009 to 2016 
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Geographic distribution 

In 2016 the combined rate of reported candidaemia for England, Wales and Northern 

Ireland was 3.6 cases per 100,000 population, an increase of 17% from 2012 (3.1 cases 

per 100,000 population, table 1).  

Between 2012 and 2016 rates by individual country increased for both England (2.9 to 3.5 

per 100,000 population) and Northern Ireland (4.4 to 5.0 per 100,000 population) by 21% 

and 14% respectively. Wales has seen a 35% decrease in rate within the same time 

period from 6.5 to 4.2 per 100,000 population (table 1). It is of note that in England and 

Northern Ireland, there are links from the different laboratories to SGSS/CoSurv that report 

clinically significant isolates. Data from Wales is collected by extraction from a single 

laboratory information system used by all microbiology laboratories, where all positive 

blood cultures, including those not thought to be clinically significant are extracted from all 

laboratories.  

Within PHE Centres (PHECs) in England, the highest rates of candidaemia in 2016 were 

seen in the London (4.0 per 100,000 populations) and the North West (3.9 per 100,000 

population) PHECs while the Yorkshire and Humber PHEC reported the lowest rates with 

1.9 cases per 100,000 population (figure 2). All English PHECs have seen an increase in 

rate from 2012 to 2016 except for the Yorkshire and Humber PHEC which has remained 

the same at 1.9 cases per 100,000 population and the North East PHEC which has 

decreased by 13% (3.1 to 2.7 per 100,000 population; table 1). West Midlands is the only 

PHEC to have had a steady year-on-year increase in rate resulting in a 71% increase over 

the five years (2.1 to 3.6 per 100,000 population).  
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Figure 2. Geographical distribution of candidaemia rates per 100,000 population 

(England, Wales and Northern Ireland): 2016 

 

Table 1. Candidaemia per 100,000 population by region (England, Wales and 

Northern Ireland): 2012 to 2016 

* Data extracted on 26 July 2017.   † Data extracted on 27 July 2017.   ¥ Data extracted on 9 March 2017 

  

Rate per 100,000 population 

Region PHE Centre 2012 2013 2014 2015 2016 

North of England 

North East 3.1 2.3 2.1 2.2 2.7 

Yorkshire and Humber 1.9 1.9 2.1 2.0 1.9 

North West 3.5 3.7 3.2 3.3 3.9 

Midlands and East 
of England 

West Midlands 2.1 2.7 2.9 3.4 3.6 

East Midlands 3.0 2.3 2.0 3.3 3.8 

East of England 3.1 2.9 3.0 3.9 3.5 

London London 3.9 3.6 3.8 4.0 4.0 

South of England 
South West 2.6 2.3 2.7 3.4 3.6 

South East 2.6 2.8 2.7 2.8 3.4 

England* 
 

2.9 2.8 2.8 3.2 3.5 

Northern Ireland† 

 
4.4 5.2 5.0 7.2 5.0 

Wales¥ 
 

6.5 6.6 5.3 5.1 4.2 

England, Wales and Northern Ireland 3.1 3.1 3.0 3.5 3.6 
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Species distribution 

In 2016, 88% (n=1,885/2,151) of candidaemia reports were identified to species level in 

England, Wales and Northern Ireland, a slight decrease on the 89% reported species in 

2012 (Table 2). There was variation between countries with England identifying 87% to 

species level, Wales 86% and Northern Ireland 99%.  

C. albicans was the most frequently identified species within England (42%; n=802/1,926), 

Wales (49%; n=65/132) and Northern Ireland (43%; n=40/93) in 2016. This has been 

reported consistently throughout the five year period of 2012 – 2016. The proportion of all 

candidaemia identified as C. albicans from England, Wales and Northern Ireland combined 

has decreased slightly from 46% in 2012 to 42% in 2016. 

The second most frequently reported species was Candida glabrata (25%; n=539/2,151). 

The proportion of reports fluctuated between 2012 and 2016; however, a slight overall 

increase has been reported from 24% (2012) to 25% (2016). 

Other Candida spp. to note are Candida parapsilosis (9%; n=201/2,151) which remains 

the third most frequently identified species causing candidaemia, with proportions 

remaining relatively stable over time. There were 16 Candida auris candidaemia reports in 

2016 compared to three reports in 2015* [5,6].  

 

 

 

 

 

 

 
 
 
 
* C. auris data presented in other publications may use other data sources in addition to routine 
laboratory reports and the numbers may not match those presented here 
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Table 2. Reports of candidaemia by species (England, Wales and Northern Ireland): 2012-2016 

  2012 2013 2014 2015 2016 

  No. % No. % No. % No. % No. % 

Candida spp. 1,838 100 1,831 100 1,798 100 2,067 100 2,151 100 

C. albicans 846 46 855 47 793 44 920 45 907 42 

C. auris† 
0 0 0 0 0 0 3 <1 16 <1 

C. dubliniensis 10 1 13 1 23 1 36 2 32 1 

C. famata 3 <1 7 <1 2 <1 2 <1 4 <1 

C. glabrata 432 24 465 25 461 26 473 23 539 25 

C. guilliermondii 22 1 16 <1 7 <1 8 <1 17 <1 

C. kefyr 5 <1 2 <1 8 <1 9 <1 5 <1 

C. krusei 23 1 21 1 38 2 25 1 21 1 

C. lusitaniae 31 2 21 1 28 2 32 2 31 1 

C. parapsilosis 174 9 192 10 193 11 206 10 201 9 

C. tropicalis 67 4 67 4 49 3 77 4 67 3 

Candida spp., other named* 32 2 40 2 40 2 34 2 45 2 
Candida spp., species not 
recorded 193 11 132 7 156 9 242 12 266 12 

*  including C. blankii, C. ciferrii, C. fabianii, C. fermentati, C. inconspicua, C. lipolytica, C. magnoliae, C. 

metapsilosis, C. navariensis, C. pelliculosa, C. peltata, C. utilis, C. zeylanoides 

†  data presented is for routine laboratory reports only and may not match that presented in other sources 
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Age and sex distribution 

The highest rates of candidaemia in England, Wales and Northern Ireland were observed 

in the youngest and oldest age groups, consistent with trends seen in previous years [7]. 

Rates of candidaemia were highest in persons aged 75 years and over (males: 17.8, 

females: 8.1per 100,000 population), followed by those aged between 65 and 74 years 

(males: 9.3, females: 6.1 per 100,000 population) and those aged less than one year 

(males: 7.0, females: 6.8 per 100,000 population).  

Variations in candidaemia rates by gender have been observed. For the majority of age 

groups, higher rates were reported in males than females (figure 3a).  Rates in those aged 

75 years and over presented the most noticeable difference. 

Figure 3a. Candidaemia rates by age and sex (England, Wales and Northern Ireland): 

2016 

  

The relative age distribution for the three most frequently reported Candida species varied 

in 2016 (figure 3b). Adults aged 75 years and over had the highest rates of C. glabrata, C. 

albicans and C. parapsilosis (3.7, 5.1 and 0.9 per 100,000 population, respectively). 

However, the rates of C. albicans and C. parapsilosis were also high among the less-than-
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one year olds with an incidence rate of 4.7 and 0.8 per 100,000 population respectively 

(figure 3b). 

Of candidaemia reported in infants aged less than one year, 65% were identified as C. 

albicans (n=34/52) and 12% as C. parapsilosis (n=6/52).  

  

Figure 3b. Candidaemia rate by age group for C. albicans, C. glabrata and C. 

parapsilosis (England, Wales and Northern Ireland): 2016 
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Antimicrobial resistance: England  

Antimicrobial resistance data were only available for England. Susceptibility results for the 

following antifungal agents; amphotericin B, caspofungin, fluconazole, flucytosine and 

voriconazole were provided by SGSS for reported candidaemia.  

Fifty-seven per-cent (n=1,096/1,926) of candidaemia reports in England included 

information on antifungal susceptibility testing in 2016, an increase from 39% 

(n=612/1,558) in 2012, and consistent of that seen in 2015 (57%; n=1,012/1,776). The 

percentage of isolates tested against antifungals within England’s PHECs varied ranging 

from 73% and 67% in North West (n=206/284) and East Midlands (n=120/180) 

respectively, to 43% in London (n=150/352) and 49% in the South East (n=147/300).  

Over the last five years the reported percentage of resistance (defined as reduced or non-

susceptible) in candidaemia (caused by any species) has increased for all commonly 

tested antifungal drugs (table 3a); the largest observed increases between 2012 and 2016 

were for fluconazole and voriconazole at 7% and 6% respectively. Differences in the 

percentage resistant, when compared to 2015 reports, ranged from 0% to 5%.  

Overall 61% (n=490/802) of C. albicans candidaemia reports included antifungal 

susceptibility result in 2016. The proportion reported as resistant to common antifungal 

drugs ranged from 1% for amphotericin B to 6% for flucytosine (table 3b). The percentage 

of resistance remained relatively stable for most antifungals, with only slight fluctuations 

observed throughout the five year period.  However, reported caspofungin resistance rose 

slightly from 1% to 4% between 2015 and 2016.  

C. glabrata susceptibility test results were reported in 64% (n=305/473) of isolates in 2016. 

In reported C. glabrata isolates, over the last five years both the resistance to voriconazole 

and the resistance to fluconazole have increased (8% to 22% and 23% to 43%, 

respectively; table 3c). Interpreting the trends in C. glabrata resistance is more difficult due 

to revisions in standard breakpoints used by laboratories for antifungal susceptibility 

testing. The increase in voriconazole resistance may be an artefact of the 2012 revision in 

the published Clinical and Laboratory Standards Institute (CLSI) minimum inhibitory 

concentration (MIC) breakpoints and methodology during observation period, this is one of 

two testing methodologies available for laboratories to use [8]. The European Committee 

on Antimicrobial Susceptibility Testing (EUCAST) methodology does not currently have a 
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voriconazole breakpoint, due to insufficient evidence that the antifungal should be used for 

treatment of C. glabrata [9]. 

The EUCAST and revised CLSI MIC breakpoints for testing of fluconazole for C. glabrata, 

differ in interpretation. EUCAST breakpoints allow for a high level of reports to be 

classified as reduced susceptibility (‘intermediates’), whereas CLSI have high levels of   

‘susceptible-dose-dependent’ (combination of what was previously recorded as 

‘intermediate’ with susceptible results)  classifying the isolate as susceptible alongside 

advice to use high-dose fluconazole in treatment with this laboratory result. [10,11] 

Of C. parapsilosis isolate reports, 70% (n=129/183) included test results for antifungal 

susceptibility, with resistance levels remaining relatively stable, with the exception of 

resistance to flucytosine which has seen an increase from 0% to 4% over the last year 

(2015 to 2016) (table 3d). 

While the numbers of Candida auris isolates from blood remain low, C. auris is a species 

of particular public health concern. C auris was first isolated from the external ear canal of 

a patient in Japan in 2009 [12]. Since then C. auris has been associated with BSI, wound 

and ear infections amongst others in several countries globally including England, as well 

as causing prolonged hospital outbreaks. Commonly C. auris is resistant to the first-line 

antifungal drug fluconazole and this species can rapidly evolve to develop resistance to 

other agents, so specific antifungal susceptibility testing is indicated. The PHE Guidance 

for the laboratory investigation, management and infection prevention and control for 

cases of C. auris has been updated in 2017 [13]. Of particularly note, while Candida auris 

is considered to have intrinsic resistance to fluconazole, 63% of tested isolates in England 

were also resistant to voriconazole (n=7/11) in 2016.  Increased resistance to 

voriconazole, as well as other antifungals, in C. auris has also been reported in other 

countries [14]. 

The shift towards increased numbers of more drug resistant Candida species being 

identified is of concern [15]. However, whilst antifungal test reporting is becoming more 

widespread, it remains around 50% (overall); consequently, changes in the reported 

prevalence of drug resistance cannot be interpreted with confidence. Antibacterial 

resistance is a matter of considerable global concern and it is important that antifungal 

resistance is similarly monitored to optimise treatment and public health strategies to 

combat resistance [16-18]. 
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In interpreting these results it should be remembered that the presented antifungal 

resistance prevalence levels may be biased by low levels of susceptibility testing and 

selective testing of patients failing to respond to therapy, therefore over-estimating the true 

prevalence. The British and European guidelines on fungal diagnostics and management 

[19,20] may have assisted in raising awareness and improving antifungal susceptibility test 

reporting (in fungal isolates from blood specimens) but further improvements in levels of 

antifungal testing and reporting are needed to better understand and interpret trends in 

antifungal resistance with a view to inform antifungal stewardship activities and improve 

outcomes for patients with invasive candida infections. 
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Table 3a. Antimicrobial susceptibility for candidaemia (England): 2012 to 2016 

  2012 2013 2014 2015 2016 

  

No. 
tested 

% 
resistant*  

No. 
tested 

% 
resistant* 

No. 
tested 

% 
resistant* 

No. 
tested 

% 
resistant* 

No. 
tested 

% 
resistant* 

Amphotericin B 481 1 544 1 578 2 801 3 944 3 

Caspofungin 345 3 481 4 551 2 707 1 770 4 

Fluconazole 578 11 627 11 711 14 971 13 1,049 18 

Flucytosine 425 4 467 3 489 3 481 7 480 9 

Voriconazole 523 3 573 4 613 5 819 5 896 9 

Total candidaemia 
reports 1,558   1,532   1,541   1,776   1,926   

* defined as reduced- or non-susceptibility 

Table 3b. Antimicrobial susceptibility for C. albicans candidaemia (England): 2012 to 2016 

  2012 2013 2014 2015 2016 

  

No. 
tested 

% 
resistant*  

No. 
tested 

% 
resistant* 

No. 
tested 

% 
resistant* 

No. 
tested 

% 
resistant* 

No. 
tested 

% 
resistant* 

Amphotericin B 214 <1 248 1 245 1 364 2 405 1 

Caspofungin 152 <1 225 0 231 <1 323 0 335 4 

Fluconazole 260 1 289 2 310 3 460 2 466 3 

Flucytosine 189 4 219 2 211 <1 215 5 187 6 

Voriconazole 233 <1 274 <1 264 1 381 <1 401 2 

Total C. albicans 
candidaemia 
reports 727   727   678   781   802   

* defined as reduced- or non-susceptibility 
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Table 3c. Antimicrobial susceptibility for C. glabrata candidaemia (England): 2012 to 2016 

  2012 2013 2014 2015 2016 

  

No. 
tested 

% 
resistant*  

No. 
tested 

% 
resistant* 

No. 
tested 

% 
resistant* 

No. 
tested 

% 
resistant* 

No. 
tested 

% 
resistant* 

Amphotericin B 143 3 162 <1 175 2 211 4 272 1 

Caspofungin 108 2 141 6 177 2 186 2 231 4 

Fluconazole 167 23 184 23 228 30 244 35 290 43 

Flucytosine 126 2 133 <1 154 3 130 3 146 5 

Voriconazole 159 8 163 13 184 10 208 14 246 22 

Total C. glabrata 
candidaemia 
reports 372   391   393   396   473   

* defined as reduced- or non-susceptibility 

Table 3d. Antimicrobial susceptibility for C. parapsilosis candidaemia (England): 2012 to 2016 

  2012 2013 2014 2015 2016 

  

No. 
tested 

% 
resistant*  

No. 
tested 

% 
resistant* 

No. 
tested 

% 
resistant* 

No. 
tested 

% 
resistant* 

No. 
tested 

% 
resistant* 

Amphotericin B 51 0 70 4 78 3 100 0 117 3 

Caspofungin 38 5 61 11 73 3 90 2 91 4 

Fluconazole 61 2 75 4 89 2 107 2 124 2 

Flucytosine 48 0 59 0 66 0 56 0 56 4 

Voriconazole 54 2 68 0 82 2 99 2 111 <1 

Total C. 
parapsilosis 
candidaemia 
reports 148   157   161   170   183   

* defined as reduced- or non-susceptibility 
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Microbiology Services 

The percentage of reports in 2016 of candidaemia in which the organism was not fully 

identified has remained the same as in 2015, at 12%. Identification of isolates to species 

level would improve the monitoring of trends for emerging species, as well as assisting 

with appropriate treatment.  

For advice on treatment of fungal infections or for reference mycology services including 

species identification and confirmation of susceptibility testing results, laboratories can 

contact or submit isolates to the PHE Mycology Reference Laboratory in Bristol [21]. 
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