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Objectives: This study aimed to conduct an epidemiological and genomic investigation of a hospital outbreak of 

Candida auris , and implement measures for its control. 

Methods: We collected demographic and clinical data from medical records of patients with C. auris from January 

2017 to June 2019 after identifying increased cases in April 2019. Point-prevalence surveys for C. auris coloni- 

sation were conducted in the critical care units (CCU). Antifungal susceptibility testing and genomic sequencing 

of isolates were performed. A bundle of infection prevention and control measures was instituted. 

Results: Thirty-two patients with C. auris were identified. All patients had a history of CCU admission. A total 

of 283 screening swabs were obtained and 57 isolates of C. auris identified. Antifungal susceptibility testing was 

performed on 48 isolates. All but two isolates were resistant to fluconazole; one isolate was also resistant to 

amphotericin B. Forty-one of 46 isolate genomes were clonally related and formed a distinct genetic cluster in 

Clade III. C. auris colonisation reduced from 42% in June 2019 to 1% in August 2019, and no new hospital- 

acquired colonisation was identified in the subsequent 9 months. 

Conclusions: We identified a new genetic subcluster of Clade III C. auris. We also show that strict implementation 

of infection prevention measures can lead to substantial reductions in C. auris transmission. 
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ntroduction 

Candida auris is a multidrug-resistant pathogen that has emerged

lobally [ 1 ]. Although initially associated with otitis media [ 2 , 3 ], it has

ubsequently been shown to cause invasive blood stream infections [ 3 ]

nd difficult-to-control hospital outbreaks [ 4 , 5 ]. Data point to the si-

ultaneous emergence of different clades of C. auris in different parts

f the world [ 6 ]. 

Risk factors identified for C. auris acquisition in intensive care units

ICUs) or long-term care facilities include mechanical ventilation, pres-

nce of indwelling catheters, and prior antibiotic or antifungal use [ 7 ],

ll of which are frequent in critically ill patients. C. auris infections are

ssociated with high mortality, with some studies reporting all-cause

ortality rates exceeding 50% [ 8 ]. Contamination of patient environ-

ents and equipment in hospitals is thought to be responsible for health

are–associated outbreaks [ 5 , 9 ]. 
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Critical data gaps exist in understanding the C. auris situation in sub-

aharan Africa. The true incidence of C. auris is likely underreported

n resource-limited settings, such as Kenya, for various reasons. These

nclude lack of equipment and supplies for C. auris isolation, limited

raining for identification and antifungal susceptibility testing, and lack

f systematic surveillance of fungal diseases. Protocols for routine C.

uris screening do not exist in many contexts. 

C. auris is difficult to identify, particularly in regions of the world

ith low diagnostic capacity. It is often misidentified as other Candida

pecies [ 10 ], especially Candida haemulonii or Candida duobushaemulonii ,

nd accurate species identification requires specialised media and tech-

iques [ 11 ]. 

In April 2019, we noted an increase in cases of C. auris candidaemia

n the ICU of a large tertiary acute care hospital in Nairobi, Kenya,

nd undertook an outbreak investigation to identify cases of C. auris ,

haracterise C. auris isolates, describe patient risk factors, and mitigate
eptember 2024 
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ransmission. In this report, we describe the antifungal susceptibility and

enomic characterisation of C. auris isolates to better understand health

are–associated transmission in this context and describe the interven-

ions taken to successfully control the outbreak. 

ethods 

etting 

The Nairobi Hospital is a large tertiary private hospital in Nairobi,

enya, which provides care for patients in the East African region. It is

 450-bed capacity hospital with 24 adult critical-care beds. The critical

are unit (CCU) is divided into 16 ICUs and eight high-dependency unit

HDU) beds. Patients requiring ventilation, inotropic support, continu-

us haemodialysis, or more intensive monitoring are admitted to the

CU, and care is de-escalated to the HDU once there is reduced require-

ent for intensive support. The ICU consists of 16 single patient rooms

ith central monitoring, and the HDU was one large room with six beds

eparated by curtains and two small single patient rooms. 

stablishing a response team 

A multidisciplinary C. auris response team was established with hos-

ital administrative support. The team consisted of an infectious disease

pecialist, a clinical pathologist with training in microbiology, infection

revention and control (IPC) nurses, and physicians involved in the care

f patients admitted to the CCUs. The team conducted the outbreak in-

estigation, implemented IPC measures, and strengthened antimicrobial

tewardship with carbapenem restriction and regular review of antimi-

robials prescribed to patients in the CCUs. 

The investigation was conducted in two parts. In the initial part,

e retrospectively reviewed charts and laboratory records of patients

ith invasive C. auris and searched for C. auris and other Candida

pecies that could be misidentified as C. auris (e.g., C. haemulonii and

. duobushaemulonii ) among patients admitted to The Nairobi Hospi-

al between 1 January 2017 and 21 June 2019. A confirmed C. auris

ase was defined as a positive culture of C. auris isolated from a clini-

al sample (i.e., blood or other sterile site such as cerebrospinal fluid or

ntra-abdominal sample) in a patient admitted to the hospital between

 January 2017 and 21 June 2019. A standardised case report form was

sed to extract anonymised patient data from medical records. Data col-

ected from medical charts included patient demographics, hospitalisa-

ion history, underlying conditions, hospital procedures, treatments in-

luding antibiotics, antifungals and other drug therapies, and in-hospital

ll-cause mortality. 

In the second part, we conducted point-prevalence surveys (PPS) in

he CCU to determine the C. auris colonisation prevalence, with a base-

ine PPS conducted at the beginning of May 2019. Monthly PPSs were

onducted over a 4-month period (from end of May 2019 to August

019) to identify trends in C. auris colonisation rates. In addition, we

creened all patients at admission to the CCU from May 2019 to March

020. Patients were swabbed within 24 hours of admission unless ad-

itted over the weekend or on a holiday when swabs were collected

n the following business day. Patients not colonised with C. auris at

dmission were prospectively screened for C. auris every 2 weeks un-

il discharge. The results were used to identify C. auris at admission,

onitor its spread in the CCU, and implement contact precautions for

atients with positive tests. 

ampling method 

A composite axillary and groin swab was taken to detect C. au-

is colonisation. Environmental screening involved sampling high-touch

urfaces, as defined by the Centers for Disease Control and Prevention

CDC) environmental checklist for terminal cleaning (e.g., bed rails, bed-

ide table, handles) [ 12 ], using a sponge in the CCU. 
2

PC interventions 

Patients with C. auris were placed in private rooms in the CCU

ith contact precautions. The IPC team directly observed environmen-

al cleaning to identify gaps, followed by training of the housekeeping

eams on effective routine and terminal cleaning of all patient rooms

n the CCU from end of June 2019 to end of August 2019. Cleaning

taff training included use of appropriate disinfectant types for C. auris ,

ncluding composition and dilution, recommended disinfectant–surface

ontact time, and cleaning sequence. The effectiveness of environmental

leaning was assessed using Glo GermTM (DMA International) and a flu-

rescent marker. High-touch surfaces in ICU rooms were marked with

lo GermTM before terminal cleaning. After cleaning, the IPC staff cal-

ulated the proportion of high-touch surfaces from which Glo GermTM 

ad been successfully removed during the cleaning, and provided feed-

ack to the environmental cleaning staff for immediate remediation and

earning. Cleaning teams would repeat the terminal cleaning until all of

he Glo GermTM was removed. 

aboratory methods 

All samples were collected and immediately transported in salt dul-

itol broth to the laboratory; these were stored in a refrigerator at 4°C

ntil processing. Primary cultures on Sabouraud dextrose agar (SDA)

ere initiated on the same day, with the enrichment broth incubated at

0°C for 5 days to increase diagnostic yield [ 13 ]. Plating on SDA was

one after 5 days, or once broth turbidity was noted. 

pecies confirmation 

Any yeast growth was identified using VITEK 2 software version 8.01

bioMérieux), and all colonies suspected to be C. auris were stocked.

 total of 57 isolates were sent to the CDC Mycotic Diseases Branch

aboratory in Atlanta, USA for identification, antifungal susceptibility

esting, and whole genome sequencing (WGS). Species confirmation was

one using Bruker MALDI-TOF. 

ntifungal susceptibility testing 

Antifungal susceptibility testing was performed as outlined by the

linical and Laboratory Standards Institute (CLSI) guidelines [ 14 ]. Cus-

om prepared microdilution plates (Trek Diagnostic Systems) were used

or the echinocandins (i.e., anidulafungin, caspofungin, and micafungin)

nd the azole fluconazole. Interpretive breakpoints for C. auris were de-

ned on the basis of a combination of breakpoints that have been estab-

ished for other closely related Candida species, epidemiological cutoff

alues, and the biphasic distribution of minimum inhibitory concentra-

ions between the isolates with and without known mutations associated

ith antifungal resistance [ 14 ]. Resistance to anidulafungin and mica-

ungin was set at ≥ 4 μg/ml, caspofungin at ≥ 2 μg/ml, and fluconazole at

 32 μg/ml. ETEST (bioMérieux) was used for the polyene amphotericin

, and resistance was set at ≥ 2 μg/ml. Isolates were considered resistant

o a class if resistance was documented for at least one drug within that

lass. 

aired-end whole genome sequencing 

In the preparation of WGS, DNA was extracted using the Quick-

NATM (ZR) Fungal/Bacterial Miniprep Kit (Zymo Research, Irvine, CA,

SA) according to the manufacturer’s instructions. Genomic libraries

ere constructed and barcoded using the NEBNext UltraTM DNA Li-

rary Prep Kit for Illumina (New England Biolabs, Ipswich, MA, USA)

y following the manufacturer’s instructions. Genomic libraries were se-

uenced on the HiSeq 2500 platform (Illumina, San Diego, CA, USA). 
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ingle-nucleotide polymorphism (SNP) analysis 

Paired-end sequences that had at least 50 × coverage were used for

ownstream analyses. FastQC ( https://www.bioinformatics.babraham.

c.uk/projects/fastqc/ ) and PRINSEQ (PReprocessing and INformation

f SEQuence data) 8 were used to assess the quality of read data

nd perform read filtering. Read data were aligned against a previ-

usly described C. auris reference genome assembly (GenBank acces-

ion PEKT00000000.29) using the Burrows-Wheeler Alignment (BWA)

ool. SNP variants were identified using SAMtools 11 and filtered using

he publicly available SNP analysis pipeline NASP ( https://github.com/

GenNorth/NASP ) to remove positions that had < 10 × coverage, < 90%

ariant allele calls, or that were identified by Nucmer as being within

uplicated regions in the reference genome. Phylogenetic analysis was

erformed on SNP matrices using Molecular Evolutionary Genetics Anal-

sis (MEGA X). 

ata analysis 

We describe demographic features, movements within and outside

he hospital, underlying conditions, treatment received during admis-

ion, and Candida culture information for patients with colonised or

onfirmed cases of C. auris . We calculated the proportion of colonisa-

ion swabs that were positive for C. auris and the proportion of isolates

hat were resistant to antifungals. Analysis was conducted using R ver-

ion 4.2.3 (R Foundation for Statistical Computing). 

thics 

Ethical approval was granted by The Nairobi Hospital Ethics Com-

ittee. Environmental screening was conducted as part of the hospital

nfection prevention procedures. Patients or their next of kin provided

onsent for the collection of screening swabs. 

esults 

utbreak investigation 

During the outbreak investigation, we identified 32 patients with in-

asive specimens positive for C. auris, all cases of candidaemia, between

anuary 2017 and May 2019 ( Figure 1 ). The median age was 55 years

interquartile range, 43-65); 59% were male, and all were of African

escent. The in-hospital all-cause mortality rate was 64% for the 28 pa-

ients whose outcomes were available. 

The most common reasons for ICU admission were sepsis (50%),

neumonia (34%), post-surgical care (25%), and stroke or other neuro-

ogic diagnosis (25%). Underlying comorbidities included hypertension

38%), diabetes mellitus (25%), malignancies (22%), and cerebrovascu-

ar events (19%). Two patients had HIV infection. 
3

Nineteen percent of the patients reported treatment at a facility out-

ide the country in the last 12 months, 19% had received health care at

nother facility in the country in the last 12 months, and 31% had been

dmitted to The Nairobi Hospital in the last 90 days. 

Most (97%) patients had a central venous catheter inserted before

he C. auris culture, and 44% had an acute dialysis catheter; 69% were on

echanical ventilation at the time of C. auris specimen collection. Most

atients had a urinary catheter (97%) and a nasogastric tube (84%); 91%

ere receiving total parenteral nutrition; 69% had received steroids dur-

ng this admission; and 75% had received blood product transfusions. 

More than half (61%) of the patients had a positive culture for an-

ther multidrug-resistant organism during the admission when they also

ad C. auris . Specifically, six patients had methicillin-resistant Staphy-

ococcus aureus , four had carbapenem-resistant Acinetobacter baumannii ,

nd three had carbapenem-resistant Pseudomonas aeruginosa . 

All of the patients had received antibiotics during the current admis-

ion, with the most common antibiotic being a carbapenem (84%). Half

50%) had received an antifungal before the isolation of C. auris , with

he most common antifungal being an echinocandin ( Table 1 ). 

. auris colonisation 

A total of 283 screening swabs from 234 patients were processed

rom May to August 2019. 

Positivity for C. auris was found for 20% (18/88) of PPS swabs and

% (13/180) of admission screening swabs. The PPS results showed a

apid decrease in colonization; 43% (6/14) in May, 22% (12/54) in

une, 9% (9/98) in July, and 1% (1/70) in August. No new C. auris inva-

ive infections were identified from June 2019 to March 2020 ( Figure 2 ).

nvironmental cleaning 

The IPC team observed that ineffective disinfectants were used for

leaning and disinfection of floors, touch screens, surfaces of the medical

quipment and trays, bed rails, trolleys, chairs, sinks, and other surfaces

n rooms. Proper dilution and use of disinfectants with a sporicidal ef-

ect for C. auris were reinforced to clean rooms and high-touch surfaces.

rom the last week of June 2019 to the last week of August 2019, a to-

al of 153 high-touch surfaces had Glo GermTM application (17 surfaces

ach week). The proportion of surfaces with total Glo GermTM elimina-

ion improved from 29% to 93%, and the number of times that cleaning

ad to be repeated to achieve perfect elimination of Glo GermTM re-

uced from five to zero. 

pecies confirmed by CDC 

A total of 57 isolates were confirmed as C. auris , with 41 from skin

wabs, six from blood, three from sputum, three from patient environ-

ent swabs, two from urine, and one each from cerebrospinal fluid
Figure 1. Epidemic curve of invasive Candida 

auris cases at a tertiary care hospital from 2017 

to 2019, Nairobi, Kenya. 

https://www.bioinformatics.babraham.ac.uk/projects/fastqc/
https://github.com/TGenNorth/NASP
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Table 1 

Patient characteristics, health care use, and outcomes of patients with Candida auris at a tertiary health care facility in Kenya. 

Characteristic Patients with C. auris (n = 32) 

Age, median (interquartile range), years 55 (43-65) 

Sex, male 19 (59%) 

Race, African 32 (100%) 

In-hospital all-cause mortality 18 (64%) 

History of ICU admission 32 (100%) 

Reason for ICU admission 

Sepsis 16 (50%) 

Pneumonia 11 (34%) 

Post-surgical 8 (25%) 

Other infection 4 (13%) 

Trauma 2 (6%) 

Cardiac reason 4 (13%) 

Stroke/neurologic issue 8 (25%) 

Transplantation 2 (6%) 

Other 15 (53%) 

Underlying conditions 

Hypertension 12 (38%) 

Diabetes mellitus 8 (25%) 

Malignancies 7 (22%) 

Cerebrovascular accident 6 (19%) 

Surgical wound 6 (19%) 

Chronic kidney disease 4 (13%) 

Decubitus ulcer 4 (13%) 

Chronic pulmonary disease 3 (9%) 

Congestive heart failure 3 (9%) 

Pregnancy 2 (6%) 

HIV infection 1 (3%) 

Transplantation 1 (3%) 

Other 25 (78%) 

Overnight hospital stay outside Kenya in the last 12 months 6 (19%) 

Received health care at another county or subcounty in Kenya in the last 12 months 3 (9%) 

Admission to this hospital in the last 90 days 10 (31%) 

Activities of daily living 

Eating with tube or TPN 21 (66%) 

Wheelchair-bound or bedridden 21 (66%) 

Incontinent 15 (50%) 

Multidrug-resistant organism diagnosed during current admission 

CRE 1 (6%) 

CRPA 3 (18%) 

CRAB 4 (24%) 

VRE 1 (6%) 

MRSA 6 (33%) 

Hospital procedures 

Central venous catheter 31 (97%) 

Acute dialysis catheter 14 (44%) 

Endotracheal tube 21 (66%) 

Mechanical ventilation 22 (69%) 

Urinary catheter 31 (97%) 

Nasogastric tube 27 (84%) 

Total parenteral nutrition 29 (91%) 

Blood transfusion 24 (75%) 

Medications 

Corticosteroids 22 (69%) 

Transfused with blood products 24 (75%) 

Antibiotics 32 (100%) 

Carbapenem 27 (84%) 

Antifungal medication before C. auris diagnosis 16 (50%) 

Fluconazole 6 (19%) 

Voriconazole 6 (19%) 

Echinocandin 10 (31%) 

Liposomal amphotericin B 1 (3%) 

Antifungal medical after C. auris diagnosis 19 (59%) 

Fluconazole 3 (9%) 

Voriconazole 3 (9%) 

Echinocandin 16 (50%) 

Liposomal amphotericin B 6 (19%) 

CRAB, Carbapement-resistant Acinetobacter baumannii ; CRE, Carbapenem-resistant Enterobacteriaceae; CRPA, Carbapenem-resistant 

Pseudomonas aeruginosa ; ICU, intensive care unit; MRSA, Methicillin-resistant Staphylococcus aureus ; TPN, Total parenteral nutrition; 

VRE, Vancomycin-resistant Enterococcus. 

4
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Figure 2. Candida auris colonization on point- 

prevalence surveys. 

Table 2 

Antifungal susceptibility profile of Candida auris isolates. 

Antifungal Minimum inhibitory concentration Number of isolates No susceptible % Susceptible % Resistant 

Fluconazole ≥ 32 48 2 4 96.00 

Amphotericin B ≥ 2 48 47 97.9 2.1 

Anidulafungin ≥ 4 48 48 100 0.00 

Caspofungin ≥ 2 48 48 100 0.00 

Micafungin ≥ 4 48 48 100 0.00 
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nd peritoneal fluid. Of the 57 isolates identified as C. auris by MALDI-

OF, 44 had been accurately identified by VITEK as C. auris , 10 as C.

uobushaemulonii , one as Candida dubliniensis , one as Candida lusitaniae ,

nd one as Candida glabrata . 

ntifungal susceptibility testing 

A total of 48 isolates were tested, as nine duplicate patient samples

ere not tested. All but two isolates were resistant to fluconazole, one

f which was also resistant to amphotericin B ( Table 2 ). 

ingle-nucleotide polymorphism analysis 

All isolates from this study clustered with Clade III ( Figure 3 ). Of

he 106 isolates included in the phylogenetic analysis, 45 were from

he current study and 61 were previously published and included 38

rom another facility in Kenya, six from South Africa, and 17 from the

nited States [ 15 ]. Thirty-six isolates from this study and one isolate

rom the Unites States formed a distinct subcluster different from previ-

usly published isolates from Kenya; isolates from this subcluster were

ighly clonal and differed from each other by no more than 23 SNPs.

ive isolates clustered with the previously published Clade III Kenyan

trains [ 15 ], while five were related to strains identified in the United

tates. 

iscussion 

We report an outbreak of C. auris in a Kenyan hospital, which was

aused by Clade III C. auris . This outbreak was successfully controlled

ithin a few months through implementation of a strict bundle of IPC

nterventions. 

Control of C. auris outbreaks is often complicated and requires a mul-

ifaceted approach. Schelenz et al. [ 4 ] report an ongoing outbreak sev-

ral months after it was first identified despite instituting various IPC

easures. Setting up a multipronged approach that involves strong in-

titutional support, clear leadership, a broad set of specialists (including

nfectious disease physicians, microbiologists, IPC nurses, and CCU doc-

ors and nurses), cleaning, and a range of support staff involved in the
5

are of patients in the CCU may be key to the control of C. auris out-

reaks. 

Previous studies have identified outbreaks of C. auris in CCUs that

ere difficult to control because of colonisation and persistence in pa-

ient environments. Eyre et al. describe an outbreak of C. auris in a neu-

osciences ICU that was traced to reusable axillary temperature moni-

oring probes [ 9 ]. In a single hospital trust in London, an outbreak of C.

uris persisted over several months despite the implementation of strin-

ent IPC measures. The persistence was thought to be due to low-level

nvironmental contamination [ 4 ]. Dbeibo et al. [ 16 ] report at outbreak

f C. auris in multiple units of a large hospital that resulted from envi-

onmental contamination from a patient colonised with C. auris. 

Implementing IPC measures was associated with the decline in the

roportion of patients colonised with C. auris in serial PPS during the

utbreak. In our outbreak investigation, we identified gaps in the IPC

rocedures that included suboptimal environmental cleaning, where

leaning included the use of disinfectants that were ineffective against

. auris. IPC measures have been identified as gaps in multiple settings.

n an assessment of IPC in post-acute settings with a C. auris outbreak

n California, Karmarkar et al. found significant gaps in the implemen-

ation of hand hygiene, transmission-based precautions, and environ-

ental cleaning [ 17 ]. We implemented various strategies to strengthen

PC, including screening and isolation of colonised patients at the CCUs,

mprovement of environmental hygiene by using disinfectants with spo-

icidal effect for C. auris, and training of environmental cleaning staff

o ensure cleaning of all relevant surfaces. These measures have been

hown to be effective in controlling C. auris outbreaks in various set-

ings, including in long-term care and nursing facilities and transplant

entres [ 18 , 19 ]. In other facilities, removal of contaminated hospital

quipment has led to control of outbreaks [ 9 ]. 

IPC measures may be easy to implement in resource-rich settings

here there is less pressure for in-patient space and human resources.

owever, resource-limited settings can implement many IPC measures

hat do not require a significant increase in resources, such as improve-

ent in hand hygiene and cohorting of patients as opposed to isolating

atients in individual rooms, which may be unfeasible because of space

imitations. Leveraging existing nursing staff to oversee IPC activities in

nits where it is not possible to have well-staffed stand-alone IPC com-

ittees may be a useful strategy where staffing challenges exist. 
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Figure 3. Maximum parsimony phylogenetic tree showing genetic relationships 

among isolates. Numbers next to the branches show the number of SNPs that 

differentiate nodes on the tree. SNPs were identified using the Northern Ari- 

zona SNP Pipeline against the reference, as described previously [ 16 ]. Phylo- 

genetic analysis was performed using Molecular Evolutionary Genetics Analysis 

(MEGA). Isolates are color-coded according to patients’ geographic origin: red, 

Kenya, current investigation; green, Kenya, previous study; blue, USA; purple, 

South Africa [ 15 ]. SNPs, single-nucleotide polymorphisms. 
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In our retrospective review of invasive C. auris infections, all patients

ad been admitted to the CCU, and most of these patients had a central

enous catheter, had received mechanical ventilation, and had prior use

f a carbapenem-class antibiotic, all of which have been identified as

isk factors for C. auris candidaemia and colonisation [ 7 ]. Antimicro-

ial stewardship initiatives aimed at improving antibiotic prescribing

ractices and reducing unnecessary broad-spectrum antibiotic use are

ritical in reducing the risk of C. auris colonisation and infection [ 20 ]. 

Our results underscore how hospital outbreaks may remain unidenti-

ed, as C. auris is a difficult organism to identify, particularly in facilities

sing older identification platforms that may not incorporate C. auris in

heir databases [ 11 ]. In our facility, we identified 13 closely related

andida species that had been misidentified by VITEK 2. As part of the

utbreak investigation, we enhanced the laboratory’s capacity to iden-

ify C. auris from non-sterile samples by training laboratory personnel

nd providing the supplies required for C. auris culture, identification,

nd antifungal susceptibility testing. Many laboratories in the country

nd region do not have these measures as part of the standard operat-

ng procedures for isolation, identification, and antifungal susceptibility

esting. This means that C. auris may often be missed or misidentified,

nd multiple silent outbreaks may be ongoing. Strengthening of labora-

ory capacity will be critical in combating the emergence and spread of

. auris in Kenya and other similar settings. 

Resistance to fluconazole was high, and one isolate that was resis-

ant to fluconazole was also resistant to amphotericin B. Resistance of

. auris to multiple antifungal agents has been variously described. A

tudy in Kuwait describing antifungal susceptibility of 56 C. auris iso-

ates found that all isolates were resistant to fluconazole and 19.6% were

lso resistant to voriconazole and amphotericin B, with one isolate being

esistant to caspofungin [ 21 ]. Similar observations have been made in

outh Africa, where 91% of C. auris isolates were found to be resistant to

t least one antifungal class [ 22 ], with one recent report of an outbreak

f C. auris in a neonatal unit in which 6% of the isolates were resistant

o amphotericin B and 2.3% of isolates were resistant to two antifungal

gents [ 23 ]. Fluconazole is the most readily available systemic antifun-

al in Kenya and in many resource-limited settings, as amphotericin B

s expensive and its associated toxicity makes administration difficult,

articularly in settings with limited resources for monitoring for toxic-

ty. In addition, echinocandins are expensive and only available in the

arger and mostly privately owned hospital settings. Newer antifungal

gents with potential activity against multidrug-resistant C. auris , such

s manogepix [ 24 ], are not yet available. This makes local transmission

f C. auris particularly concerning given the inability to appropriately

ffer treatment to patients with invasive C. auris , and makes surveillance

nd prevention even more crucial in such settings. 

WGS was used to investigate transmission within and between the

acilities. Previously, isolates of Clade I and Clade III were identified

n another health care facility in Kenya [ 15 ]; however, only Clade III

solates were detected in our study. Although the two facilities with C.

uris cases were located in the same city (one described herein and one

rom a previous study), each facility had its own unique subcluster of C.

uris , suggesting ongoing transmission within these facilities and lim-

ted exchange of patients between the facilities. Specifically, no more

han 23 SNPs differentiated isolates from the current outbreak subclus-

er, which is consistent with recent transmission [ 25 ]. Notably, two iso-

ates from the current facility clustered with the subcluster of isolates

rom another facility, indicating that occasional exchange between the

acilities did occur. However, no transmission of the introduced isolates

as observed in our study. It is also notable that several isolates from

he United States clustered with the subclusters from each of the facil-

ties; however, no travel information was available for the US patients

o determine whether they had recent travels to Kenya. These WGS re-

ults demonstrate that transmissions occurring within the facilities were

ikely the main contributors to the outbreaks. 

Our study is subject to several limitations. First, because the C. auris

utbreak was not immediately recognised, we likely underestimate the
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cale of this outbreak given the lack of screening. Second, not all C. auris

solates were available for WGS. Finally, the intensive sampling and IPC

easures implemented to control this outbreak might not be feasible in

ther settings with fewer resources. 

In conclusion, we demonstrate a new genetic cluster of C. auris caus-

ng an outbreak in the CCUs of a hospital in Kenya. We also show that

trict implementation of a strict IPC program can lead to rapid control

f C .auris outbreaks in resource-limited countries. 
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