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In 2014, the World Health Organization (WHO) raised 
concern about the worldwide threat of antimicrobial 
resistance to public health.1 Many bacteria which cause 
common infections are now resistant to a broad range 
of antimicrobials. The WHO recently released a list of 
antibiotic-resistant “priority-pathogens” warranting urgency 
for research and control.2 Featured in this list of  12 pathogens 
were carbapenem-resistant Acinetobacter baumannii, 
Pseudomonas aeruginosa, and third-generation cephalosporin-
resistant  Enterobacteriaceae. These pathogens are also 
common in local hospitals.3 However, noticeably absent 
from the WHO list were fungal pathogens. 

Candidaemia is the fourth most common cause of 
nosocomial bloodstream infection (BSI) worldwide.4 
Candida causing nosocomial outbreaks have been well 
described especially because of biofilm formation on 
devices and in intensive care units.5,6 Amongst the Candida 
species causing nosocomial BSI are many non-albicans 
Candida with a higher frequency of  resistance to azoles 
and echinocandins.7,8 However, the threat of   a pan-drug-
resistant nosocomial Candida joining the ranks of multi-
resistant bacteria was not apparent until the recent emergence 
of  Candida auris.       

Candida auris was first described in Japan in 20099 and 
since then, has been progressively reported worldwide, 
including the United States, Europe, Africa, North Asia, 
South Asia and nearby Malaysia.10 Amongst the cases 
reported—invariably linked to healthcare institutions—have 
been reports of  drug-resistant C. auris outbreaks11,12 aided 
by environmental contamination by the yeast. In this issue 
of   the Annals, Tan and her colleague report the first 3 cases 
of   C. auris in Singapore.13 The first case was in 2012, the 
second and third were in 2016. The temporal sequence of 
presentation (with the first case 4 years apart from the other 
2) highlights a number of  challenges; first with diagnosis. 
Candida auris can be misidentified with automated and 
conventional microbiological phenotypic and biochemical 
techniques employed in many microbiology laboratories 
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including ours in Singapore, such as the Vitek 2 system and 
API 20C  (both Biomerieux, Marcy-l’Étoile, France), BD 
Phoenix yeast identification system (BD, Franklin Lakes, NJ, 
USA) and MicroScan (Beckman Coulter, Brea, CA, USA) 
yielding instead the related but less resistant C. haemulonii 
or other rarer  yeasts such as Rhodotorula. Tan and her 
colleague did not report if there had been difficulties with 
initial identification in their cases although their index of 
suspicion for  C. auris was raised early prompting molecular 
confirmation  and  appropriate  treatment  modification. 
Microbiology facilities in Singapore and elsewhere who 
use automated systems may consider reviewing previous 
C. haemulonii cases as it has been reported that incidence 
of misidentification of C. auris as C. haemulonii might be as 
high as 88%.14 This is not just academic but it has significant 
infection control implications. 

The 3 cases illustrated  here  highlight  many  of  the 
important characteristics of C. auris infection. There are 
significant differences between the 4 geographical clades 
of  C. auris as elucidated by genetic analyses15 and it may 
well be the C. auris is actually C. auris “species complex” 
similar to C. glabrata. Such variation is reflected in 
the antifungal resistance profile of   the C. auris cases 
described here. Most previously   reported  strains  have high  
fluconazole  minimum  inhibitory concentration (MIC), 
reduced susceptibility to other triazoles, amphotericin 
and variable MIC to echinocandins.16  For the individual 
patient, treatment choice should be guided by in vitro MIC 
determination to determine the most effective antifungal 
agent, although at present, echinocandins appear to be 
the most effective with resistance rates of  less than 10% 
compared with about 30% for amphotericin and 80% for 
azoles. However, consensus breakpoints for C. auris have 
yet to be established so it is not clear how well these in 
vitro results correlate with clinical success.         

All 3 patients  described  here  shared  some  notable 
traits. They were  transferred  from  overseas hospitals to 
Singapore for continuing care and had received extensive 
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prior treatment including broad-spectrum antimicrobials for 
their primary condition. It was probably not coincidental 
that all 3 patients were screened positive for drug-resistant 
carbapenemases of NDM-1 and OXA-232. All our 
hospitals now actively perform carbapenemase-producing 
carbapenem-resistant Enterobacteriaceae (CP-CRE) 
screening for patients with identified epidemiological risks.17 
The epidemiological risks for   C. auris  carriage and infection 
are similar to that of the CREs. As Tan and her colleague 
point out, heightened and possibly targeted concurrent 
screening for C. auris in patients with CP-CRE may need 
to be conducted to avoid large scale outbreaks such as those 
that have happened in other countries. As with all active 
surveillance programmes, the cost-effectiveness of such 
measures will need to be clearly demonstrated. Thanks to the 
vigilance of   Tan  and  her  colleague leading to the prompt 
implementation of  appropriate infection control measures 
related to CP-CRE, there were no local transmissions 
reported arising from the 3 cases. Nonetheless, this report, 
in tandem with the others already described worldwide, 
places C. auris on the world stage of multidrug-resistant 
organisms (MDROs) necessitating a comprehensive 
approach including microbiology, molecular and clinical 
epidemiology, pharmacology, infectious diseases and a 
strong public health commitment to appropriate action to 
prevent this emerging multiresistant fungal pathogen from 
taking root and causing serious morbidity and mortality in 
our vulnerable patients in intensive care units, haematology-
oncology units, surgical and transplant wards.
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