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Candida colonization

Superficial infection                                         Systemic infection

Candida: A Perfect Pathogen



Pathophysiology of invasive candidiasis

Endogenous: The organisms are 
normal commensals of humans 
and are commonly found on 
skin, throughout the entire 
gastrointestinal tract, in 
expectorated sputum, in the 
female genital tract, and in 
the urine of patients with 
indwelling Foley catheters. 

Exogenous: There is a relatively 
high incidence of carriage on 
the skin of health care 
workers.

Lancet Infect Dis 2003; 3: 685–702

http://www.ppidonline.com/content/default.cfm



1 Chen YC et al. Infect Control Hosp Epi 1997;18:369-75.     2 Chuang YC et al. J Hosp Infect 2010;76:143
3 TNIS data, CDC, Taiwan

The scope of the problem in Taiwan

NTUH
• Candida were the leading pathogens of healthcare-associated bloodstream 

infection (HABSI) since 1993 at NTUH.1 

• Average annual change of C. albicans HABSI during 1981-2007 was 13.5% 

(8.7% -18.4%).2

Taiwan
• Candida was the 2nd HABSI pathogen since 2009/2008 and 1st urinary 

pathogen since 2007.3
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Total HAI, ICUs

Medical centers
Regional hospitalsCandida



Incidence of candidemia

2002

Incidence, per 1000 patients                      2.78 

Incidence density, per 1000 patient-days    0.34

2010

2.88 (p = 0.71)

0.41 (p=0.04). 

7

The incidence density of candidemia was high and increased in 
2010 compared with 2002, which was at least in part due to the 

increase in patients at a higher risk of candidemia.



Risk factors associated with candidemia
a hospital-based population study, NTUH, 2010

8Chen PY et al. J Microbiol Immunol Infect 2014;47:95



Risk factors associated with candidemia
a hospital-based population study (cont.)

9Chen PY et al. J Microbiol Immunol Infect 2014;47:95



Disease-specific incidence of candidemia

10Per 1000 patients
Chen PY et al. J Microbiol Immunol Infect 2014;47:95



Characteristics of patients hospitalized at NTUH

11

N (0/00)

Chen PY et al. J Microbiol Immunol Infect 2014;47:95



Despite more patients in 2010 receiving antifungal 
therapy earlier, mortality remained high

12Chen PY et al. J Microbiol Immunol Infect 2014;47:95



Laboratory-based surveillance of candidaemia, 25 
hospitals in Asia 

ICU: intensive care unit.Tan BH, …Chen YC. Clin Microbiol Infect 2015;21:946–953.
J Microbiol Immunol Infect 2013;46:456

10       1            4               1           6            3    

The ICU settings contribute, at least in part, to the incidence variation among 

hospitals

Among rare Candida species, C. pelliculosa, also known as Pichia anomala or 

Hansenula anomala, is mainly found in plants, fruits and oil. Ten out of 14 episodes in 

this cohort were reported from a single hospital, clustered in the ICUs. In the 

preceding year, this hospital identified a monoclonal outbreak of C. pelliculosa.



2009-2017….

https://draxe.com/candida-auris/

CNN: Superbug C. auris identified in 
122 people across 7 states, CDC says



為什麼要重視C. auris？

多重抗藥性 + 在醫療照護機構傳播 + 困難診斷

https://www.cdc.gov/fungal/diseases/can

didiasis/candida-auris-qanda.html



C. auris重要性及獨特性
1. 可造成血流感染、傷口感染及耳部感染，甚或死亡，特別是在有

嚴重疾病或醫療處置的病人身上。

2. 常具有多重抗藥性，其對多種常用於治療念珠菌症的抗黴菌藥抗

藥（大多對 fluconazole 抗藥），嚴重限制了 C. auris 感染之治療

選擇。有些菌株對 3 類主要的抗黴菌藥均抗藥，此種多重抗藥

性在其他念珠菌種非常罕見。

3. 傳統的檢驗方法難以鑑定 C. auris，若沒有特定技術，C. auris 會

被誤認為其他菌種，導致不適當的處理。

4. C. auris 於 2009 年在日本首次被發現，但其已於歐洲、亞洲、美

洲、非洲十餘國迅速傳播並造成感染。

5. C. auris 以外的念珠菌種之感染多為散發性、內源性菌株之感染，

然而C. auris 則較易在醫療照護機構中經由人傳人傳播 /感染，並

已在醫療照護機構中引起群突發，且難以控制。



C. auris infection

• First isolation of C. auris was from the external ear canal of a 

70-year-old woman in Japan (Microbiol Immunol 2009; 53: 41)

• Chronic otitis media - in Korea (2004-2006) reported 15 cases 
(Clin Infect Dis 2009; 48: e57)

• Vulvovaginitis -a young woman in India (J Infect Dev Countries 2015; 9: 435)

• Fatal pericarditis in an Indian patient with end stage liver 

disease (JMM Case Rep doi:.10.1099/jmmcr.0.T00018)

• In London outbreak – isolated from sternal wound  (Antimicob Res Infect 

Control 2016; 5: 35)

• Candidemia



2009年在日本首次被發現

28s rDNA –D1/D2 18s rDNA



最早已知的菌株來自於1996 年的南韓，已於歐、亞、

美、非十餘國迅速傳播並造成感染

Chakrabarti A, et al. Intensive Care Med 2015; 41: 285
Chowdhary A, et al. J Hosp Infect 2016; 94: 209
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Countries from which Candida auris cases have been 
reported, as of September 30, 2017

https://www.cdc.gov/fungal/diseases/candidiasis/tracking-c-auris.html



U.S. Map: Clinical cases of Candida auris reported by 
state, United States, as of September 30, 2017

https://www.cdc.gov/fungal/diseases/candidiasis/tracking-c-auris.html



C. auris 如何在國際間散播
• Whole genome sequencing of 54 isolates

• 4 clades: South Asia, South Africa, South 

America, East Asia

• Minimal difference within same 

geographical region

• Suggest simultaneous emergence, rather 

than spread

Lockhart SR, et al. Clin Infect Dis 2017; 64: 134
Sharma & Upadhyay. Infect Drug Resist 2017; 10: 155



危險因子

• 依據有限的資料顯示，C. auris 感染之危險因子大致與其

他念珠菌症相似，包括：近期手術、糖尿病、使用廣效

抗生素及抗黴菌藥物及加護病房病人。近期入住護理之

家且有使用侵入性管路（如：呼吸管及鼻胃管等）的人，

感染 C. auris 之風險似乎最高。

• 感染發生在各年齡層的病人，從早產兒到老年人都有。

關於 C. auris 感染之危險因子尚需更進一步的研究。



Candida species isolated during Indian ICU study

Chakrabarti et al. Intensive Care Med 2015; 41: 285



• Significant risk factors in Indian ICUs

1. prior antifungal exposure (P<0.001)

2. underlying respiratory illness (P<0.002)

3. vascular surgery (P<0.048)

4. multiple interventions (P<0.007)

5. public-sector hospital (P<0.006)

Unique features from largest series in Indian ICUs

Patients with sepsis, 

undergoing 

invasive 

management for 

longer periods & 

exposed to 

antifungal agents

Rudramurthy S, et al. J Antimicrob Chemother 2017; 72: 1794



Risk factors in other studies
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J Hosp Infect 2016;94:209
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Prevalence of C. auris among 5064 clinical isolates 
based on multicenter surveillance in Taiwan

Lu P-L, et al., Are we ready for the global emergence of multidrug-resistant Candida auris in Taiwan?, Journal of the Formosan Medical 

Association (2017), https://doi.org/10.1016/j.jfma.2017.10.005



Awareness, source of information of C. auris and capability of 
identification in the routine microbiology laboratories or research 

laboratories based on a web-based survey, August 26-27, 2017

Lu P-L, et al., Are we ready for the global emergence of multidrug-resistant Candida auris in Taiwan?, Journal of the Formosan Medical 

Association (2017), https://doi.org/10.1016/j.jfma.2017.10.005



Candida auris 感染管制建議
衛生福利部疾病管制署 2017/11

壹、前言

貳、背景

參、 Candida auris 之發現及鑑定

肆、防治作業與感染管制建議

伍、 Candida auris 之治療建議



傳播方式

• C. auris 可於環境表面存活數週之久，可經由接

觸 C. auris 帶菌病人及汙染的環境表面或設備傳

播，故平日落實標準防護措施很重要，尤其是手

部衛生及環境清潔。

•即早發現住院之 C. auris 帶菌（移生或感染）個

案尤其重要，有利於醫療照護機構採取適當的防

護措施，並進行相關調查及處理，以防止其傳播。



何時應懷疑 Candida auris

1. 流行病學：來自有 C. auris 之醫院或長期照護

機構的病人。

2. 臨床：疑似念珠菌感染治療失敗之病人。

3. 實驗室：當使用傳統的生化方法（如：VITEK 

2 YST, API 20C, BD Phoenix 酵母菌鑑定系統及

MicroScan 等）鑑定出表 1 所列之菌種時。

4. 監測：



依傳統的生化鑑定系統 C. auris 可能被
錯誤鑑定之菌種



何時應懷疑 Candida auris

就監測之面向：有下列情形時，應懷疑 C. auris：

1. 非 C. albicans 之念珠菌菌株數或案例異常增加。

2. 少見的念珠菌（請參閱表 1）菌株數或案例異

常增加。

3. 不明念珠菌菌種菌株數或案例異常增加。

4. 多重抗藥之念珠菌菌株數或案例異常增加。

5. 念珠菌感染治療失敗案例異常增加。



實驗室鑑定

鑑定至菌種（species）之時機

• 自血液等原本無菌部位分離之念珠菌菌株建議鑑定至菌
種層級，以利初始治療藥物選擇之參考。

• 其他部位分離之念珠菌菌株在下列情況下亦需考慮菌種
鑑定。

1. 病人臨床照護需要。

2. 當機構內有偵測到 C. auris 感染或移生病人時，為
偵測其他病人之移生情形，可考慮菌種鑑定。可
持續至證據顯示無 C. auris 傳播後 1 個月。

3. 病人於 1 年內曾入住有 C. auris傳播之國家的醫療
照護機構。



實驗室鑑定

• 如何鑑定 Candida auris 

1. MALDI-TOF (matrix-assisted laser desorption ionization-

time of flight) 可鑑別 C. auris 和其他念珠菌菌種，但
並非所有的 MALDI-TOF 儀器其包含之參考資料庫
均可偵測 C. auris。

2. DNA 定序。

3.  送疾管署鑑定。

• 抗黴菌藥物之藥敏試驗：

• 所有的 C. auris 分離菌株均應進行藥敏試驗。



通報及送驗

• 醫療照護機構或實驗室若懷疑有病人有 C. auris 帶菌(移
生或感染)，需要疾管署協助鑑定，可經由傳染病通報
系統中「其他傳染病」項下勾選「其他」欄並註明
「Candida auris」，辦理疑似菌株之通報及送驗

• 將疑似 C. auris 純化之菌株以拭子沾滿一圈後，置入
Cary-Blair 輸送培養基，以常溫運送至疾管署進行鑑定。

• 送驗相關事項請參閱疾管署傳染病檢體採檢手冊。

• 個案資料則於台灣院內感染監視資訊系統（TNIS）/通報
系統/特殊 MDRO 個案通報項下進行通報。



Candida auris 之監測及調查

• 所有的醫療照護機構或實驗室，特別是未具備 C. auris 鑑
定能力之醫療照護機構，應持續執行或強化例行的監測。

• 有「參、 Candida auris 之發現及鑑定」項下「二、何時
應懷疑 Candida auris」之情形，建議進行調查及處理。

• 所有的醫療照護機構或實驗室，特別是已有 C. auris 帶菌
(移生或感染)個案之機構，應執行下列事項：

1. 回顧指標病人陽性培養前1個月內曾入住的單位之所有
病人的微生物學紀錄，以找出C. auris確定或疑似病例

2. 持續監測以找出未來的 C. auris 病例。

3. 考慮針對C. auris病人之密切接觸者進行C. auris之篩檢。



住院單位之感染管制建議

•將 C. auris 病人安置於單人病房，並採取標準及
接觸防護措施。

•強調手部衛生之遵從性。

•使用建議的產品清潔及消毒病人照護環境（每日
及終期清潔）。

•進行病人接觸者之篩檢以找出 C. auris 移生病人。
因 C. auris 移生病人可以是傳播源，這些病人應
採取與 C. auris 感染病人相同的感染管制措施。



解除接觸防護措施

• 目前建議只要病人仍有 C. auris 感染/移生，就應持續採

取接觸防護措施。

• 有關 C. auris 移生持續期程的資訊有限，定期（如每 3 

個月）評估帶菌狀態，可以輔助接觸防護措施持續期程

之決策。

• 採檢部位：應至少包含腋窩、鼠蹊，及先前 C. auris 培養

陽性部位（如：尿液及痰液等）。

• 移生之病人：證據顯示病人可能持續移生數個月甚至更

久。若病人 C. auris 檢驗陽性，3 個月內不需再重複採檢。



解除接觸防護措施

• 感染之病人：使用治療 C. auris 的抗黴菌藥物時不宜評估

病人之帶菌狀態。雖然理想的停藥期尚未建立，但停藥

1 週後再評估是合理的；若使用外用的抗菌劑（如：

chlorhexidine），則應停藥至少 48 小時。

• 解除接觸防護措施之條件：連續 2 次（間隔至少 1 週）

培養陰性或連續 3 次不同天培養陰性，即可考慮解除 C. 

auris 感染管制防護措施。

• 另需注意的是，病人轉介之決定應依據臨床準則及接收

機構提供照護之能力而定，而不是以有無移生狀況而定。



環境清潔與消毒

• C. auris 可持續存在於醫療照護環境之表面。常
規用於消毒的四級銨類（quaternary ammonium）
產品可能對 C. auris 無效，

•建議使用醫院等級抗 Clostridium difficile 的殺孢劑，
如：1000 PPM 的次氯酸鈉、4.5%過氧化氫強效
配方（hydrogen peroxide enhanced action 

formulation, HP-EAF）等，並遵照使用說用使用產
品，包括正確的接觸時間。



環境清潔與消毒

•落實病人房間的每日及終期清潔消毒及病人於房
間外接受照護（如：放射科及物理治療等）區
域的清潔消毒是必要的。

•照護儀器/設備應盡可能供 C. auris 單一病人使用
（如：壓脈帶、聽診器等），特別是在群突發
流行期間。

•若為共用的儀器/設備（如：呼吸器、物理治療
器材等），應於使用後經適當清潔消毒，才可
供下一位病人使用。



密切接觸者之移生篩檢

• 由於 C. auris 病人可能在偵測出 C. auris 前已移生數個月，部份感染

管制措施未落實，C. auris 可能傳播至該病人周遭的其他病人。因此，

確認該病人先前的健康照護史及接觸者是重要的。

• 針對高風險之接觸者（如：目前或1 個月內同病室之病人等）或近

期曾入住有 C. auris 傳播之國家的醫療照護機構之病人，在未確認

陰性前，可考慮進行適當的預先隔離措施。

• 移生篩檢可採取環形策略：先篩檢與指標病人最密切接觸的病人，

若證實有傳播，可考慮擴大篩檢範圍。

• 篩檢對象：至少應包含與指標個案具下列流行病學相關性之病人：

1.目前與指標個案同病室的病人。

2.指標病人陽性培養前 1 個月曾同病室之病人或同房之機構服務對象，

即使是已經出院之病人/服務對象亦需確認及篩檢。



密切接觸者之移生篩檢

• 若欲偵測傳播情形應考慮進行更大規模的篩檢，如：針對指標病人

目前或先前入住的單位或樓層進行點盛行率調查。可從最高風險之

接觸者開始調查，包含：和指標病人住同一病房或單位 3 天以上的

病人或需要較高層次照護的病人（如：呼吸器）；若證據顯示或疑

似有持續傳播之情形（如：從篩檢中檢出多名 C. auris 病人），則

進行更大規模的調查。

• C. auris 之篩檢應以拭子就病人的腋窩及鼠蹊部位採檢。雖然在病人

的鼻內、外耳道、口咽、尿液、傷口及直腸中亦有發現 C. auris 移

生，然而，腋窩和鼠蹊為最常見且一致的移生部位。一旦確認病人

有 C. auris 移生，應採取與 C. auris 感染病人相同的感染管制措施。



主動監測培養

•若發生難以控制的群突發時，可針對新入住及已

入住感染病房之病人進行常規的主動監測培養，

作為強化的措施之一。



疫情調查



預防院際間之傳播

•建議考慮針對來自有 C. auris 案例之醫院/機構服

務對象，進行入院篩檢及採取預先隔離措施，以

降低因 C. auris 傳入而引發群突發的風險。



抗黴菌藥物管理

•雖然沒有證據顯示抗黴菌藥物管理對 C. auris 之

興起及傳播的效果，但抗黴菌藥物大量使用之環

境可能有利於多重抗藥性酵母菌（如 C. auris）

之興起，因此，仍建議進行抗黴菌藥物管理。

•在有 C. auris 傳播的單位中，應避免 fluconazole 

預防性用藥。



防治作業與感染管制建議

Lu P-L, et al., Are we ready for the global emergence of multidrug-resistant Candida auris in Taiwan?, Journal of the Formosan Medical 

Association (2017), https://doi.org/10.1016/j.jfma.2017.10.005



a include hospitals, long-term care facilities, nursing homes, etc. 
b Upgrade practice under the suspicion or confirmed increase risk of C. auris cases or 
outbreaks. 
c Deescalate to basic practice once the risk has been cleared.

d Healthcare facilities with special risks are those with a suspicion of increased 
incidence of invasive infection by non-albicans Candida species
e Patients transferred from countries/regions/facilities reporting C. auris outbreaks 
or those with special risks.
f Treatment failure, particularly for rare Candida species or yeasts (Table 1).

g A positive result of screen tests; rare Candida species or yeasts (Table 1), no or low 
score in MDALD-TOF.
h Targeting patients at high risk for carriage of C. auris 
H Include modification of selection of initial antifungal agent based on recent local 
epidemiology, presumptive contact isolation precaution , single room isolation or 
patient cohorting, and dedicated nursing staff for patients who are colonized or 
infected with C. auris. 

Lu P-L, et al., Are we ready for the global emergence of multidrug-resistant Candida auris in Taiwan?, Journal of the Formosan Medical 

Association (2017), https://doi.org/10.1016/j.jfma.2017.10.005



Drug resistance reported in 2017

• Resistance to fluconazole (93%), voriconazole (54%), AmB (35%), 

Echinocandins (7%)

• 41% ≥ 2 classes Lockhart SR, et al. Clin Infect Dis 2017; 64: 134



Drug resistance in Asian countries

• 90% resistant Fluconazole

• Elevated MICs in 50% of isolatesVoriconazole

• variable susceptibility; 15%–30% of the isolates exhibit high 
(>2 μg/ml) MICsAmphotericin B

• 2%–8% resistantEchinocandin

• 50% resistant to ≥2 antifungal classesMDR

• 4%All classes resistant

• Fluconazole 58.1% (R), amphotericin B (13.5%), Caspofungin 
9.5% (high MIC);16.2% MDRIndian ICUs

Chowdhary et al. PLoS Pathog 2017 13(5): e1006290.

Rudramurthy et al. J Antimicrob Chemother 2017; 72: 1794

Chakrabarti et al. Intensive Care Med 2015; 41: 285



Antifungal susceptibility testing for Candida 
auris

https://www.cdc.gov/fungal/diseases/candidiasis/recommendations.html

??



What we can do
Category Response

Hospital • Establish integrated algorithm for early detection and response 

to Candida auris (Figure 1 is a proposed template.).

Laboratory 

personnel

• Establish or update yeast identification schema to include C. 

aurisa

• Isolates of Candida species from invasive infections should be 

identified to species level. 

• C. auris is able to grow at temperatures in excess of 42 °C, a 

characteristic which has potential as a quick screening test.

• Further testing must be undertaken if biochemical tests identify 

yeast isolates from blood cultures as C. haemulonii, C. sake, 

Rhodotorula glutinis, Saccharomyces cerevisiae or other non-

albicans Candida species.

• Update MALDI-TOF identification library if available.

• Prompt notification of the clinical team and the infection control 

team is essential to implement infection control precautions in a 

timely manner.

Lu P-L, et al., Are we ready for the global emergence of multidrug-resistant Candida auris in Taiwan?, Journal of the Formosan Medical 

Association (2017), https://doi.org/10.1016/j.jfma.2017.10.005



What we can do

Category Response

Physicians • Be familiar with the risk factors associated with 

invasive candidiasis.

• Be aware of occurrence of Candida infection in 

high-risk patients and diagnose and treat 

accordingly.

• Be alert and suspect C. auris colonization/infection 

and response accordingly. 

• Antifungal susceptibility testing is recommended on 

all isolates from invasive disease and should be 

repeated on later isolates if infection persists 

despite treatment.

Lu P-L, et al., Are we ready for the global emergence of multidrug-resistant Candida auris in Taiwan?, Journal of the Formosan Medical 

Association (2017), https://doi.org/10.1016/j.jfma.2017.10.005



What we can do

Category Response

Healthcare 

personnel

• Enforce compliance of standard precaution to all 

patients at any time. Good standard infection 

control, including environmental cleaning, adequate 

reprocessing of medical devices and adequate 

capacity of microbiological laboratories as well as 

sufficient capacity of healthcare facilities for patient 

isolation, are the basis for the prevention of 

transmission of any pathogen, including C. auris, in 

healthcare settings 

• Be alert to early identify patients with C. auris

carriage and initiate contact precaution accordingly. 

Lu P-L, et al., Are we ready for the global emergence of multidrug-resistant Candida auris in Taiwan?, Journal of the Formosan Medical 

Association (2017), https://doi.org/10.1016/j.jfma.2017.10.005



What we can do
Category Response

Government Update and evaluate global situation.

Periodic monitor national status, identify the gap and response accordingly. 

Strengthen capability or capacity of reference laboratory or conduct special program to combating C. 

auris and other multidrug resistant organisms with high transmissibility, high morbidity/mortality and 

difficulty with detection/identification in daily practice. 

Everyone Follow update information

Taiwan Centers for Disease Control. http://www.cdc.gov.tw/rwd/professional

Centers for Disease Control and Prevention. General Information about Candida auris. Available at: 

https://www.cdc.gov/fungal/diseases/candidiasis/candida-auris-qanda.html.

Centers for Disease Control and Prevention. Recommendations for Identification of Candida auris. Available at: 

https://www.cdc.gov/fungal/diseases/candidiasis/recommendations.html.

Centers for Disease Control and Prevention. Recommendations for Treatment of Candida auris. Available at: 

https://www.cdc.gov/fungal/diseases/candidiasis/c-auris-treatment.html.

Centers for Disease Control and Prevention. Recommendations for Infection Control for Candida auris. Available at: 

https://www.cdc.gov/fungal/diseases/candidiasis/c-auris-infection-control.html.

Public Health England. Guidance for the laboratory investigation, management and infection prevention and control for 

cases of Candida auris (v2.0). Available at: https://www.gov.uk/government/publications/candida-auris-laboratory-

investigation-management-and-infection-prevention-and-control.

Public Health England. Candida auris: infection control in community care settings. Available at: 

https://www.gov.uk/government/publications/candida-auris-infection-control-in-community-care-settings.

European Centre for Disease Prevention and Control. Candida auris in healthcare settings –Europe. Available at: 

https://ecdc.europa.eu/sites/portal/files/media/en/publications/Publications/Candida-in-healthcare-settings_19-

Dec-2016.pdf.

Lu P-L, et al., Are we ready for the global emergence of multidrug-resistant Candida auris in Taiwan?, Journal of the Formosan Medical 

Association (2017), https://doi.org/10.1016/j.jfma.2017.10.005
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