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Purpose: This study describes the emergence of Candida auris in Hong Kong, focusing on the incidence and trends of different 
Candida species over time. Additionally, the study analyzes the relationship between C. auris and antifungal prescription, as well as 
the impact of outbreaks caused by C. auris.
Patients and Methods: Data were collected from 43 public hospitals across seven healthcare networks (A to G) in Hong Kong, 
including Candida species culture and antifungal prescription information. Among 150,267 patients with 206,405 hospitalization 
episodes, 371,653 specimens tested positive for Candida species. Trends in Candida species and antifungal prescription were analyzed 
before (period 1: 2015 1Q to 2019 1Q) and after (period 2: 2019 2Q to 2023 2Q) the emergence of C. auris in Hong Kong.
Results: Candida albicans was the most prevalent species, accounting for 57.1% (212,163/371,653) of isolations, followed by 
Candida glabrata (13.1%, 48,666), Candida tropicalis (9.2%, 34,261), and Candida parapsilosis (5.3%, 19,688). C. auris represented 
2.0% of all Candida species isolations. Comparing period 2 to period 1, the trend of C. albicans remained stable, while C. glabrata, 
C. tropicalis, and C. parapsilosis demonstrated a slower increasing trend in period 2 than in period 1. Other species, including 
C. auris, exhibited a 1.1% faster increase in trend during period 2 compared to period 1. Network A, with the highest antifungal 
prescription, did not experience any outbreaks, while networks F and G had 40 hospital outbreaks due to C. auris in period 2. 
Throughout the study period, healthcare networks B to G had significantly lower antifungal prescription compared to network A, 
ranging from 54% to 78% less than that of network A.
Conclusion: There is no evidence showing correlation between the emergence of C. auris and antifungal prescription in Hong Kong. 
Proactive infection control measures should be implemented to prevent nosocomial transmission and outbreak of C. auris.
Keywords: epidemiology, outbreak, antifungal prescription, infection control measure

Introduction
Fungal infections have a significant global impact, causing over 1.5 million fatalities annually and affecting billions of individuals 
each year. Recent global assessments indicate approximately 3,000,000 instances of chronic pulmonary aspergillosis, around 
223,100 cases of cryptococcal meningitis in people living with HIV/AIDS, roughly 700,000 cases of invasive candidiasis, about 
500,000 cases of Pneumocystis jirovecii pneumonia, and approximately 250,000 cases of invasive aspergillosis occur annually.1 

Although the incidence of invasive fungal infections is high, these infections primarily affect immunocompromised patients with 
limited person-to-person transmission. Therefore, infection control professionals may direct more attention towards hospital- 
acquired pathogens that possess greater epidemiological significance, such as pathogens that can be transmitted through person- 
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to-person contact, in addition to contaminated environments, or the air. These pathogens may include multidrug-resistant 
organisms, respiratory viruses, or gastrointestinal viruses within healthcare settings.2–8

However, the incidence of fungal infections among hospitalized patients has shown a marked increase during the 
COVID-19 pandemic, as reported in a study conducted by Centers for Disease Control and Prevention in the United 
States. The study revealed an annual increase of 8.5% in hospitalizations involving fungal infections between 2019 and 
2021. Additionally, during the period of 2020–2021, patients hospitalized with COVID-19–associated fungal infections 
had a higher in-hospital mortality rate (48.5%) compared to those with non–COVID-19–associated fungal infections 
(12.3%).9 Fluconazole-resistant Candida parapsilosis has emerged during the COVID-19 era, emphasizing the increased 
incidence of candidemia in COVID-19 patients, as well as causing hospital outbreaks.10,11 The emergence of Candida 
auris, a multidrug-resistant Candida species, also had a notable increase during the COVID-19 pandemic. Prolonged 
hospitalization resulting from severe illness caused by COVID-19 and the utilization of antimicrobial agents may have 
played a role in the development of C. auris infections.12,13 Unlike other invasive fungal infections, C. auris has a high 
potential for hospital outbreaks due to person-to-person transmission, as demonstrated by the multicenter outbreak in 
Colombia from 2015 to 2016.14 In Israel, C. auris outbreaks were observed in multiple healthcare facilities between 
May 2014 and May 2022, affecting a total of 209 patients with C. auris infection or colonization. The incidence rate of 
C. auris experienced a 30-fold increase in 2021, coinciding with surges in COVID-19-related hospitalizations. These 
outbreaks primarily began among mechanically ventilated patients in specialized COVID-19 units, spreading sequentially 
to non-COVID-19 ventilated patients and non-ventilated patients.15

In Hong Kong, C. auris has emerged since the first imported case in June 2019 and has subsequently led to ongoing 
outbreaks since 2020. The objective of our study is to analyze the quarterly incidence of Candida species before and during the 
C. auris outbreak, as well as the prescription of antifungal agents. The findings from this analysis could provide valuable 
insights for developing infection control policies to effectively manage the spread of C. auris within hospital settings.

Materials and Methods
Setting
This is a retrospective study to investigate the epidemiology of Candida infection, including C. auris in the public 
hospitals in Hong Kong from January 1, 2015, to June 30, 2023. In Hong Kong, majority of the public healthcare service 
is managed by 43 hospitals which include primary, secondary and tertiary care services. The hospitals are geographically 
divided into seven healthcare networks, which are under the governance of the Hospital Authority. For the purpose of this 
study, these healthcare networks are anonymously named as network A, B, C, D, E, F, and G. The total number of 
hospital beds in network A to G increased from 27,895 in 2015 to 30,568 in 2023.16,17

Data Collection
The clinical records of hospitalized patients from public hospitals can be obtained from an electronic platform known as the 
Clinical Data Analysis and Reporting System (CDARS). This platform allows access to the records for the purpose of service 
planning and medical research, as previously described.18–22 A specific hospital number is assigned to each episode of 
hospitalization per patient. During data retrieval, a reference number is generated to replace the patient’s personal identity 
number in order to protect patient confidentiality. Using either the specific hospital number or the reference number, clinical 
information, laboratory data, prescription records, and radiological images can be retrieved for an individual. Alternatively, 
specific requests can be made to the system to collect data from a specific category, such as patient days or patient admission, 
within a certain period for the purpose of data analysis.

Epidemiology of Candida Species in Hong Kong
Episodes of each hospitalization involving a positive culture of Candida species from clinical specimens between January 1, 
2015, and June 30, 2023 (2015 1Q to 2023 3Q), in networks A to G were retrieved from CDARS. The total number of Candida 
isolates, number of specific Candida species, as well as the types of clinical specimen during the study period, were analyzed. 
If an episode of hospitalization had multiple clinical specimens growing Candida species, only the first isolate was considered 

https://doi.org/10.2147/IDR.S451742                                                                                                                                                                                                                                   

DovePress                                                                                                                                                      

Infection and Drug Resistance 2024:17 1420

Wong et al                                                                                                                                                            Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


as the non-duplicate isolate for further analysis. The quarterly incidence of Candida isolation was expressed as the number of 
Candida species isolations per 1000 patient days in the seven healthcare networks.

Emerging Candida Auris in Hong Kong
The analysis of C. auris was performed from 2019 2Q to 2023 2Q, as it was first isolated in Hong Kong in June 2019.23 

Since C. auris was predominantly detected in two healthcare networks, the quarterly incidence of C. auris, expressed as 
the number of Candida species isolations per 1000 patient days, was only reported specifically for these two healthcare 
networks. The number of outbreaks due to C. auris was compared with that of other epidemiologically important 
multidrug-resistant organisms, respiratory viruses, and gastrointestinal viruses reported in Hong Kong during the study 
period. The definition of outbreak reporting was described previously.24

Trend of Candida Species Before and After Emergence of Candida Auris in Hong Kong
The entire study period was further divided into two periods: period 1 (from 2015 1Q to 2019 1Q, 17 quarters before the 
emergence of C. auris) and period 2 (from 2019 2Q to 2023 2Q, 17 quarters after the emergence of C. auris). The 
changes in the trends of Candida species in periods 1 and 2 were analyzed.

Prescription of Antifungal Agents in Hong Kong
The prescription of antifungal agents in each healthcare network was also retrieved from CDARS. Three major classes of 
antifungal agents available for hospitalized patients in the public hospitals were included in the analysis. These antifungal 
agents include amphotericin B (parenteral), echinocandins (anidulafungin, caspofungin, micafungin – all parenteral), 
azoles (fluconazole – oral and parenteral, isavuconazole – oral and parenteral, itraconazole – oral and parenteral, 
posaconazole – oral and parenteral, voriconazole – oral and parenteral), and others [5-flucytosine (oral and parenteral), 
griseofulvin (oral), ketoconazole (oral), miconazole (parenteral), nystatin (oral), terbinafine (oral)]. The quarterly pre
scription of all antifungal agents was expressed as the defined daily dose (DDD) per 1000 patient days in the seven 
healthcare networks.

The correlation between antifungal prescription in Hong Kong and the quarterly incidence of all Candida species, 
including the most commonly identified Candida species, Candida albicans, was analyzed. This analysis was conducted 
both overall and within each of the seven healthcare networks. Additionally, the change in the trend of prescription of 
antifungal agents before (period 1) and after (period 2) the emergence of C. auris in the healthcare networks in 
Hong Kong was also analyzed.

This study was conducted in accordance with the Declaration of Helsinki and was approved by the Institutional 
Review Board of The University of Hong Kong/Hospital Authority Hong Kong West Hospital Cluster (UW23-393). 
Written consent from individual patients was waived by the Institutional Review Board because the study is 
a retrospective review of clinical and laboratory information from a database where the patients’ identities were 
anonymized.

Statistical Analysis
The emergence of C. auris in Hong Kong in 2019 2Q prompted an investigation into the change in slope by including the 
corresponding term in the regression. Differences in the trends of Candida species and antifungal prescription were 
evaluated between period 1 (2015 1Q to 2019 1Q) and period 2 (2019 2Q to 2023 2Q) using interrupted time series 
analysis, specifically segmented Poisson regression. Since healthcare network A had the highest level of antifungal 
prescription, the prescription of antifungal agents in the other healthcare networks (B to G) was compared to that of 
healthcare network A using Poisson regression. The chi-square test was used to compare the proportional of C. auris 
outbreaks in different time periods. Pearson’s correlation was used to compare the prescription of antifungal agents, 
expressed as DDD per 1000 patient days, with the incidence of Candida species, expressed as isolations per 1000 patient 
days in Hong Kong, as well as within each of the seven healthcare networks. All statistical analyses were performed 
using IBM SPSS Statistics (version 28). A two-sided p-value of <0.05 was considered statistically significant.
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Results
Epidemiology of Candida Species in Hong Kong
During the study period (2015 1Q to 2023 2Q), Candida species were isolated in a total of 371,653 clinical specimens, 
which were collected from 150,267 patients who experienced 206,405 episodes of hospitalization across seven healthcare 
networks in Hong Kong. Among the Candida species identified, C. albicans was the most predominant isolate (57.1%, 
212,163/371,653), followed by Candida glabrata (13.1%, 48,666/371,653), Candida tropicalis (9.2%, 34,261/371,653), 
and Candida parapsilosis (5.3%, 19,688/371,653). C. auris accounted for 2.0% (7,456/371,653) of all Candida species. 
Other Candida species, such as Candida lusitaniae and Candida dubliniensis, each constituted 0.4%, Candida guillier
mondii constituted 0.2%, while the remaining 29 different Candida species represented 0.1% or less of the total Candida 
isolations. The trend of Candida species isolated in the healthcare networks in Hong Kong per quarter is shown in 
Figure 1. Out of 371,653 clinical specimens with Candida species isolations, urinary specimens accounted for 48.1% 
(178,811), followed by respiratory specimens (22.5%, 83,545), swab specimens (17.7%, 65,739), specimens from sterile 
body sites other than blood (3.9%, 14,447), and blood culture (1.6%, 6039).

Of these 6039 blood culture isolations of Candida species, they were collected from 2471 patients during 2605 episodes 
of hospitalization over the study period. C. albicans remained the commonest Candida species, constituting 34.9% (2105/ 
6039) of the isolations, followed by C. glabrata (22.6%, 1367/6039), C. parapsilosis (22.5%, 1357/6039), and C. tropicalis 
(15.4%, 929/6039). The trend of candidemia in the healthcare networks in Hong Kong is illustrated in Figure 2.

The non-duplicate isolates of Candida species per each episode of hospitalization were selected to analyze the trends 
of Candida species during the study period. The overall incidence of Candida isolation was 3.05 and 1.90 per 1000 
patient days for all Candida species and C. albicans, respectively. Similarly, the incidence of candidemia was 0.09 per 
1000 patient days during the study period.

Emerging Candida Auris in Hong Kong
The first case of C. auris was identified in a patient with a history of travel to Switzerland in June 2019, and outbreaks of 
C. auris have been reported in hospitals since July 2020. Between 2019 1Q and 2023 2Q, a total of 7456 specimens grew 

Figure 1 Trend of Candida species isolated in the healthcare networks in Hong Kong.
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C. auris, collected from 487 patients. Among these 487 patients, 457 (93.4%) were diagnosed through active surveillance 
using a combination of axilla, groin, and nasal swabs upon admission or during outbreak investigations. Furthermore, 
482 (99.0%) patients with C. auris colonization or infections were detected in two healthcare networks in Hong Kong 
(Figure 3).

Figure 2 Trend of candidemia in the healthcare networks in Hong Kong.

Figure 3 Trend of Candida auris isolated in the healthcare networks in Hong Kong. 
Notes: Healthcare network F and G contributed to 482 (99.0%) of the patients with C. auris colonization or infections in Hong Kong. Other healthcare networks with 
sporadic cases of C. auris are not shown.
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During the study period (2015 1Q to 2023 2Q), a total of 456 reported outbreaks were recorded across seven 
healthcare networks. Among these outbreaks, 40 (8.8%) of 456 hospital outbreaks were attributed to C. auris 
(Supplementary Figure 1). Since the emergence of C. auris, it accounted for 28 (13.1%) of 214 hospital outbreaks 
between 2019 and 2022. In the most recent two-quarters (2023 1Q to 2023 2Q), the proportion of outbreaks caused by 
C. auris was significantly higher than those reported from 2019 to 2022 (32.4%, 12/37 vs 13.1%, 28/214, p = 0.003).

Trend of Candida Species Before and After Emergence of Candida Auris in Hong Kong
For all Candida species, the number of isolates per 1000 patient days increased by 0.5% per quarter in period 1 (relative 
risk, RR: 1.005, 95% confidence interval, CI: 1.002–1.008, p = 0.001). In period 2, an increase of 1.2% per quarter was 
observed (RR: 1.012, 95% CI: 1.009–1.015, p < 0.001). Period 2 exhibited a 0.7% faster increase compared to the trend 
in period 1 (RR: 1.007, 95% CI: 1.001–1.013, p = 0.026). For C. albicans, the number of isolates per 1000 patient days 
increased by 0.7% per quarter (RR: 1.007, 95% CI: 1.006–1.009, p < 0.001) in both period 1 and period 2. There were no 
significant changes in the trend of C. albicans isolates between period 1 and period 2 (p = 0.416). While C. glabrata, 
C. tropicalis, and C. parapsilosis demonstrated a slower increasing trend in period 2 than in period 1, other Candida 
species, including C. auris, showed a 1.1% faster increase in trend during period 2 compared to that in period 1 (RR: 
1.011, 95% CI: 1.003–1.019, p < 0.001) (Supplementary Table 1).

Prescription of Antifungal Agents in Hong Kong
The trend of the prescription of antifungal agents, expressed as DDD per 1000 patient days, is illustrated in Figure 4. The overall 
prescription of antifungal agent per 1000 patient days increased by 1.3% per quarter in period 1 (RR: 1.013, 95% CI: 1.009– 
1.017, p < 0.001). In period 2, an increase of 2.1% per quarter was observed (RR: 1.021, 95% CI: 1.017–1.026, p < 0.001). Period 
2 exhibited a 0.8% faster increase compared to the trend in period 1 (RR: 1.008, 95% CI: 1.001–1.015, p = 0.023). The 
prescription of antifungal agents in healthcare network A was significantly higher than that of the other networks (Table 1).

Figure 4 Prescription of antifungal agents in the healthcare networks in Hong Kong. 
Notes: The antifungal agents include amphotericin B (parenteral), echinocandins [anidulafungin (parenteral), caspofungin (parenteral), micafungin (parenteral)], azoles 
[fluconazole (oral and parenteral), isavuconazole (oral and parenteral), itraconazole (oral and parenteral), posaconazole (oral and parenteral), voriconazole (oral and 
parenteral)]. The other antifungal agents, including 5-flucytosine (oral and parenteral), griseofulvin (oral), ketoconazole (oral), miconazole (parenteral), nystatin (oral), and 
terbinafine (oral), are not shown in this figure due to the small amount of prescription.

https://doi.org/10.2147/IDR.S451742                                                                                                                                                                                                                                   

DovePress                                                                                                                                                      

Infection and Drug Resistance 2024:17 1424

Wong et al                                                                                                                                                            Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com/get_supplementary_file.php?f=451742.docx
https://www.dovepress.com/get_supplementary_file.php?f=451742.docx
https://www.dovepress.com
https://www.dovepress.com


The Pearson correlation between the prescription of antifungal agents (DDD per 1000 patient days) and isolation of Candida 
species (per 1000 patient days) within the same quarter during the study period in the healthcare networks in Hong Kong is shown 
in Table 2. Overall, a significant positive correlation was observed between the prescription of antifungal agents and all Candida 
species (correlation coefficient 0.886, 95% CI: 0.782–0.942, p < 0.001), as well as C. albicans (correlation coefficient 0.760, 95% 

Table 1 Comparison of Antifungal Agent Prescription in Relation to 
Healthcare Network A in Hong Konga

Healthcare 
Network

Relative Risk and 
95% Confidence 
Interval

p value Remark

Network A 1b NA NA

Network B 0.299 (0.272–0.329) <0.001 70.1% less than network A

Network C 0.225 (0.200–0.253) <0.001 77.5% less than network A

Network D 0.289 (0.262–0.318) <0.001 71.1% less than network A

Network E 0.354 (0.325–0.386) <0.001 64.6% less than network A

Network Fc 0.347 (0.317–0.380) <0.001 65.3% less than network A

Network Gc 0.460 (0.417–0.508) <0.001 54.0% less than network A

Notes: aThe antifungal agents includes amphotericin B (parenteral), echinocandin [anidulafun
gin (parenteral), caspofungin (parenteral), micafungin (parenteral)], triazole [fluconazole (oral 
and parenteral), isavuconazole (oral and parenteral), itraconazole (oral and parenteral), posa
conazole (oral and parenteral), voriconazole (oral and parenteral)], and others [5-flucytosine 
(oral and parenteral), griseofulvin (oral), ketoconazole (oral), miconazole (parenteral), nystatin 
(oral), terbinafine (oral)]. bRelative risk of antifungal agent prescription in network A is set as 1 
for calculation. cHealthcare network with nosocomial outbreaks of C. auris. 
Abbreviation: NA, not applicable.

Table 2 Pearson Correlation Between Prescription of Antifungal Agents (Defined Daily Dose per 1000 
Patient Days) and Isolation of Candida Species (per 1000 Patient Days) Within the Same Quarter in the 
Healthcare Network in Hong Kong.a,b

Healthcare Network Pearson Correlation for all 
Candida Species (95% 
Confidence Interval)

p value Pearson Correlation for 
Candida Albicans (95% 
Confidence Interval)

p value

Network A 0.699 (0.473–0.839) <0.001 0.634 (0.376–0.800) <0.001

Network B 0.503 (0.199–0.719) 0.002 0.678 (0.441–0.827) <0.001

Network C 0.869 (0.752–0.933) <0.001 0.600 (0.329–0.780) <0.001

Network D 0.791 (0.619–0.891) <0.001 0.637 (0.380–0.802) <0.001

Network E 0.308 (−0.033–0.586) 0.076 −0.125 (−0.444–0.223) 0.482

Network Fc −0.128 (−0.447–0.220) 0.471 −0.602 (−0.781 – −0.331) <0.001

Network Gc 0.850 (0.718–0.923) 0.001 0.871 (0.756–0.934) <0.001

Overall (Network A to G) 0.886 (0.782–0.942) <0.001 0.760 (0.568–0.874) <0.001

Notes: aThe isolation of Candida species is expressed as the number of unique Candida species per 1000 patient days. A unique Candida 
species refers to a non-duplicated isolate of the first Candida species identified during the same episode of hospitalization throughout the 
study period from 2015 1Q to 2023 2Q. bThe antifungal agents includes amphotericin B (parenteral), echinocandin [anidulafungin 
(parenteral), caspofungin (parenteral), micafungin (parenteral)], triazole [fluconazole (oral and parenteral), isavuconazole (oral and 
parenteral), itraconazole (oral and parenteral), posaconazole (oral and parenteral), voriconazole (oral and parenteral)], and others 
[5-flucytosine (oral and parenteral), griseofulvin (oral), ketoconazole (oral), miconazole (parenteral), nystatin (oral), terbinafine (oral)]. 
cHealthcare network with nosocomial outbreaks of C. auris.
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CI: 0.568–0.874, p < 0.001). However, network E did not demonstrate a significant correlation between antifungal prescription 
and the isolation of Candida species and C. albicans, while network F revealed a significant negative correlation between 
antifungal prescription and the isolation of C. albicans (correlation coefficient −0.602, 95% CI: −0.781 – −0.331, p < 0.001).

Discussion
This is the first epidemiological study to reveal the incidence of Candida isolation among hospitalized patients in 
Hong Kong from 2015 to the second quarter of 2023, where the burden of all Candida species and candidemia was 3.05 
and 0.09 per 1000 patient days, respectively. Our incidence of candidemia was lower than that of an early study 
conducted in Singapore, where the incidence of candidemia was 0.14 per 1000 patient days from 2012 to 2015.25 

Regarding the distribution of Candida species, our findings align with a laboratory-based surveillance study on the 
species distribution of candidemia in Asia, which reported that C. albicans was the most frequently isolated species 
(41.3%), followed by C. tropicalis (25.4%), C. glabrata (13.9%), and C. parapsilosis (12.1%).26 Likewise, our study 
showed a similar pattern in candidemia, with C. albicans (34.9%) being the most predominant Candida species, followed 
by C. glabrata (22.6%), C. parapsilosis (22.5%), and C. tropicalis (15.4%).

The incidence of Candida species isolation has shown an increasing trend in Hong Kong even prior to the onset of the 
COVID-19 pandemic. Similarly, an analysis of an electronic medical record database spanning from 2009 to 2017 in the 
United States revealed a rise in non-bloodstream invasive candidiasis, along with a 7.2% annual increase in the incidence 
of Candida species other than C. albicans, C. glabrata, C. tropicalis, and C. parapsilosis.27

Among these non-albicans Candida species, C. auris has emerged as a prevalent pathogen in healthcare facilities 
worldwide, capable of colonizing the skin and causing hospital outbreaks before and during the COVID-19 pandemic.28,29 

Since its emergence in June 2019, C. auris has been responsible for persistent nosocomial outbreaks in two out of seven 
healthcare networks in Hong Kong, contributing to 13% of reported hospital outbreaks involving epidemiologically important 
multidrug-resistant organisms and viruses. We analyzed the trends of all Candida species, including C. albicans, C. glabrata, 
C. tropicalis, and C. parapsilosis, before (period 1) and after the emergence of C. auris (period 2), using the second quarter of 
2019 as the cutoff. While there was a significant and faster increase in all Candida species during period 2, no significant 
increase was observed in C. albicans. Interestingly, a paradoxically slower increase was noted in C. glabrata, C. tropicalis, and 
C. parapsilosis during period 2. In contrast, other Candida species demonstrated a significant and faster increase during this 
period. As C. auris becomes the predominant species among Candida species other than C. albicans, C. glabrata, 
C. tropicalis, and C. parapsilosis, the significant and faster increase observed in period 2 could be attributed to the emergence 
of C. auris in Hong Kong. There is no specific publication suggesting the replacement of C. auris with other Candida species. 
However, the unique characteristics and adaptations of C. auris, particularly its drug resistance and ability to form biofilms, 
enable it to outcompete other Candida species in specific environments.30–32

The risk factors for C. auris infections are not different from the risk factors associated with infections caused by other 
Candida species, including the prescription of antifungal agents.33 The global prescription of systemic antifungal agents 
showed a notable increase from 0.50 to 0.92 DDD per 1000 inhabitants per day between 2008 and 2018, reflecting 
a compound annual growth rate of 6.2%.34 The increasing prescription of antifungal agents was also observed in 
Hong Kong. The mean quarterly prescription of antifungal agents, expressed as 1000 patient days, increased by 35% from 
period 1 (21.46 ± 1.51) to period 2 (29.00 ± 3.25) within our healthcare system. It is interesting to note that healthcare network 
A had the highest prescription of antifungal agents, while the other healthcare networks had significantly lower prescription 
ranging from 54% to 78% compared to network A during the entire study period. The relatively high level of antifungal 
prescription in network A may be attributed to its nature as a tertiary referral center in Hong Kong, which specializes in 
providing services such as blood and marrow transplant, heart-lung transplant, and liver transplant. However, C. auris 
outbreaks were reported in two other healthcare networks instead of network A. There seems to be no direct relationship 
between antifungal prescription and the emergence of C. auris in our healthcare networks. Therefore, infection control 
continues to play a critical role in preventing the nosocomial transmission of C. auris.35,36

Proactive infection control measures have been adopted in healthcare network A, leading to successful control of 
nosocomial transmission of epidemiologically important multidrug-resistant organisms and viruses.37–39 Furthermore, 
healthcare network A has achieved the lowest number of hospital outbreaks in Hong Kong.24 Directly observed hand hygiene 
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remains a key component of these proactive infection control measures, involving the direct delivery of alcohol-based hand 
rub to conscious hospitalized patients before meals and medication rounds to mitigate the ingestion of pathogens.40–43 While 
the controversy regarding the air dispersal of severe acute respiratory coronavirus virus 2 (SARS-CoV-2) pathogens has been 
settled,44,45 with a consensus that SARS-CoV-2 is an airborne pathogen,6,46,47 there is increasing evidence to show that 
respiratory viruses and bacteria, such as multidrug-resistant Acinetobacter baumannii and methicillin-resistant 
Staphylococcus aureus, have been found to have the potential for air dispersal.3,5,48 An early study also demonstrated that 
C. auris could be detected in air samples collected using settle plates around colonized patients during turbulent activities.49 

Therefore, as a new component of our proactive infection control measures against nosocomial transmission of C. auris, we 
have incorporated the use of portable air purifiers in rooms where patients colonized or infected with C. auris are cared for.50 

Subsequently, long-range air dispersal of C. auris was documented in one of the two healthcare networks experiencing 
ongoing outbreaks due to C. auris,51 further emphasizing the importance of improving indoor air quality to mitigate the risk of 
C. auris transmission.

Recently, C. auris was identified in apples, with approximately 13% of the apples exhibiting colonies of this pathogen 
on their surfaces. The strains of C. auris found in apples were found to be closely related to strains found in other sources 
in India, including patients, hospitals, marine environments, and clinical strains from other parts of the world.52 

Additionally, C. auris has been isolated from the coastal wetlands of Andaman Islands, India.53 These studies highlight 
the significance of comprehending how pathogens like C. auris can exist in natural environments and agricultural 
settings, ultimately affecting human health. It emphasizes the need for a broader perspective on disease transmission and 
prevention strategies. If the food and environment serve as important sources of this multidrug-resistant organism, it 
could pose significant challenges in terms of control and containment.

There are several limitations in this study. First, we did not analyze the clinical information of individual cases, which 
prevented us from assessing the risk factors of patients infected with different Candida species. However, the risk factors 
for Candida infection have been well documented in various clinical settings.54,55 Second, we did not analyze the trends 
of antifungal resistance among different Candida species because routine antifungal susceptibility tests were not 
performed across different healthcare networks in Hong Kong. Consequently, we were unable to study the temporal 
relationships between antifungal use and the development of antifungal resistance. However, the goal of this study was to 
analyze the trends of Candida species before and after the emergence of C. auris in Hong Kong, as well as their 
correlation with the trends of antifungal prescription.

Conclusion
Our findings indicate that despite the increasing trend in Candida species isolation and the prescription of antifungal 
agents during the study period, there is no direct relationship between the prescription of antifungal agents and outbreaks 
of C. auris in our healthcare networks. Further investigation is necessary to understand the impact of antifungal 
stewardship in preventing the emergence of C. auris. Nevertheless, infection control measures are crucial in controlling 
the nosocomial transmission of C. auris.
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