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1  |  INTRODUC TION

In Colombia, surveillance of the multidrug-resistant yeast Candida 
auris began in 2016, with the identification of an unusual number 
of bloodstream infections caused by C haemulonii, later confirmed 

by molecular methods as C. auris. Establishing local spread of this 
emerging pathogen in Colombia prompted the public health author-
ities to issue a national alert on the emergence of C. auris, leading to 
the ongoing surveillance which has revealed a continuous increase 
in cases.1 The ability of this microorganism to colonise patients and 
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Abstract
Background: Since the first report of Candida auris in 2016, the Colombian Instituto 
Nacional de Salud (INS) has implemented a national surveillance of the emerging 
multidrug-resistant fungus.
Objectives: This report summarises the findings of this laboratory-based surveillance 
from March 2016 to December 2020.
Results: A total of 1720 C. auris cases were identified, including 393 (23%) coloni-
sation cases and 1327 (77%) clinical cases. Cases were reported in 20 of 32 (62%) 
departments of Colombia and involved hospitals from 33 cities. The median age of 
patients was 34 years; 317 (18%) cases were children under 16 years, 54% were male. 
The peak number of cases was observed in 2019 (n = 541). In 2020, 379 (94%) of 404 
cases reported were clinical cases, including 225 bloodstream infections (BSI) and 
154 non-BSI. Among the 404 cases reported in 2020, severe COVID-19 was reported 
in 122 (30%). Antifungal susceptibility was tested in 379 isolates. Using CDC tenta-
tive breakpoints for resistance, 35% of isolates were fluconazole resistant, 33% were 
amphotericin B resistant, and 0.3% isolates were anidulafungin resistant, 12% were 
multidrug resistant, and no pan-resistant isolates were identified.
Conclusion: For five years of surveillance, we observed an increase in the number and 
geographic spread of clinical cases and an increase in fluconazole resistance. These 
observations emphasise the need for improved measures to mitigate spread.
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persist on environmental surfaces contributes to C. auris outbreaks 
in healthcare facilities, especially in intensive care units (ICU).2,3 The 
aim of this report is to summarise the main results of national labora-
tory surveillance of C. auris in Colombia from 2016 to 2020.

2  |  MATERIAL S AND METHODS

In 2016, the Colombian Instituto Nacional de Salud (INS) released an 
epidemiological alert on Candida auris. In this alert, INS requested 
that public health laboratories in the Colombian territory send all 
suspected or confirmed C. auris isolates to the mycology reference 
laboratory at the INS in Bogotá, Colombia for species identification 
and antifungal susceptibility testing (AFST).1 Confirmation of species 
identification was performed using Biotyper MALDI-TOF (BrukerTM, 
Billerica, MA, USA). AFST was done following the methodology de-
scribed by the Clinical and Laboratory Standards Institute4 and/or 
the Sensititre antimicrobial susceptibility testing system (Thermo 
ScientificTM, Waltham, MA, USA). For interpretation of AFST re-
sults, we calculated the minimum inhibitory concentration (MIC) 
50 (MIC50) and 90 (MIC90), and we also used tentative MIC break-
points suggested by CDC for C. auris, where resistance is defined as 
≥32 µg/ml for fluconazole, ≥2 µg/ml for amphotericin B, ≥4 µg/ml for 
anidulafungin and micafungin and ≥2 µg/ml for caspofungin.5 AFST 
was performed only where supplies were available.

Isolates were referred to the national reference laboratory, using 
a standardised submission form that collected basic demographic 
and clinical information from cases. For the purpose of this report, 
C. auris cases were classified according to the Standardized Case 
Definition for Candida auris clinical and colonization/screening cases, 
developed by the Council of State and Territorial Epidemiologist 
(CSTE) of the United States of America.6 A C. auris colonisation case 
was defined as a person with confirmatory laboratory evidence from 
a swab collected for the purpose of screening for colonisation re-
gardless of site swabbed.6 A clinical case was defined as a person 

with confirmatory laboratory evidence from a clinical specimen 
collected for the purpose of diagnosing or treating disease in the 
normal course of care.6 We further classified clinical cases into two 
categories according to isolate source: bloodstream infection (BSI) 
clinical cases and non-BSI clinical cases.

3  |  RESULTS

From 2016 to 2020, 1720 C. auris cases were identified, including 
393 (23%) colonisation cases and 1327 (77%) clinical cases; 733 
[55%] BSIs and 594 [45%] non-BSIs. For non-BSIs, specimens of C. 
auris were isolated from genital-urinary tract: n  =  248, catheter: 
n  =  95, respiratory specimens: n  =  88, gastrointestinal specimens: 
n = 71, skin lesions: n = 21, bone: n = 18, unspecified tissue: n = 31, 
paranasal/ears/nose/mouth: n = 9, unspecified fluids: n = 7 and cen-
tral nervous system: n = 6. Non-BSIs specimens were collected for 
the purposes of diagnosing or treating disease in the normal course 
of care. The highest number of total cases (n = 541) and clinical cases 
(n = 454, 84%) was observed in 2019 (Figure 1). The largest num-
ber of colonisation cases (n = 251) occurred in 2018, likely related to 
the C. auris colonisation screening efforts being conducted as part of 
outbreak investigations (Figure 1). In 2019 and 2020, a decrease in 
the number of colonisation cases was observed, with only 87 cases in 
2019 and 25 cases in 2020. During 2020, 94% of cases reported were 
clinical cases (379 of 404 cases), more than half of which were BSIs 
(n = 225, 59%) (Figure 1). Cases were reported in 20 of 32 (62%) de-
partments of Colombia (country subdivisions) and involved hospitals 
from 33 cities. C. auris cases were initially reported in the northeast 
region of the country (Caribbean region) 7, but by 2020, all depart-
ments of the Colombian west coast (Pacific coast) and the central re-
gion of the country (Andes region) had experienced cases (Figure 1).

From the total number of cases, 930 (54%) were from male pa-
tients. The median age of patients was 34  years. Children under 
16  years represented 18% (n  =  317) of total cases, the youngest 

F I G U R E  1  Confirmed cases of Candida auris in Colombia, 2016–2020



224  |    ESCANDÓN et al.

being a 1-day-old male patient with a BSI. Patients over 70 years old 
accounted for 20% (n = 348) of cases, with the oldest patient being 
97 years old. Among the 404 C. auris cases reported in 2020, se-
vere COVID-19 was reported in 122 (30%). Of these 122 cases with 
COVID-19, 113 (93%) were clinical cases, and 66% of those were 
BSIs (n = 75).

Antifungal susceptibility was done in isolates obtained from 
clinical cases, in addition, testing was not frequently performed, 
and frequency varied by antifungal. For azole medications, 404 
(24%) isolates were tested for fluconazole susceptibility and 225 
(13%) for voriconazole susceptibility. For echinocandins, 381 (22%) 
isolates were tested for susceptibility to anidulafungin, 83 (5%) to 
caspofungin and 83 (5%) to micafungin. Amphotericin susceptibil-
ity testing was performed for 399 (23%) isolates. There were 379 
isolates, 305 from BSI and 74 non-BSI isolates, tested for all three 
classes (ie fluconazole, amphotericin B and anidulafungin, Table 1). 
Using CDC tentative breakpoints, 131 (35%) of these 379 isolates 
were fluconazole resistant, 125 (33%) were amphotericin B resis-
tant, and one (0.3%) isolate was echinocandin resistant. Forty-five 
of 379 isolates (12%) were multidrug resistant (44 fluconazole/am-
photericin B resistant, and one fluconazole/anidulafungin resistant); 
no pan-resistant isolates were identified. The MIC50 for fluconazole 
changed over time; 4  µg/ml in 2016, 8  µg/ml in 2018, 4  µg/ml in 
2019 and 32 µg/ml in 2020 (Table 2). This pattern was not observed 
for the other antifungals. No AFST data were available for isolates 
collected in 2017.

4  |  DISCUSSION

Five years of surveillance detected spread of Candida auris in the 
Colombian territory with an increase in the number of overall and 
clinical cases, geographic area reporting cases and fluconazole re-
sistance. AFST indicated that about two thirds of isolates were re-
sistant to at least one antifungal, one-third resistant to fluconazole, 
and the other third were resistant to amphotericin B. Multidrug re-
sistance, mostly fluconazole/amphotericin B, was observed in about 
one of ten isolates tested. In comparison with other regions of the 
world like India, Pakistan, South Africa or neighbour countries like 
Venezuela or Panama, fluconazole resistant and multidrug resist-
ant is lower. In Colombia, fluconazole is not used to treat invasive 
Candida infections, but the recent increase in fluconazole resistant is 
concerning.8–10 The factors responsible for the increase of flucona-
zole resistance are unknown, but there could be multiple causes. 

An increase in transmission of resistant strains or the introduction 
of new C. auris clades in Colombian territory could be responsible, 
further investigation of molecular diversity of Colombian C. auris 
isolates is needed.

To contain the spread of C. auris, the Instituto Nacional de Salud 
de Colombia INS released national clinical alerts and has mandated 
C. auris reporting in the Colombian territory.1 Although the overall 
number of clinical cases have increased, the percentage of colonisa-
tion cases decreased in recent years. The most likely explanation for 
this discrepancy between the increase of clinical cases and decrease 
of colonisationcases is the modification in the national C. auris 
guidelines introduced in 2019 that recommended excluding coloni-
sationcases not linked to an outbreak from the national C. auris case 
count. In addition, there were delays in case notification due to the 
COVID-19 pandemic which overstretched resources and resulted 
in an underestimate of cases in 2020. In addition, AFST was not 
performed as routine testing on samples collected from colonised 
patients. Further efforts to build AFST capacity and investigate the 
resistance patterns are needed in Colombia to understand the fac-
tors related to this increase and understand characteristics and out-
comes of cases.

The main limitation of the laboratory-based surveillance in 
Colombia is the lack of clinical and epidemiological data from 
cases, the underestimation of colonised cases results of changes 
in surveillance since 2019 and the lack of genotyping of isolates. 
Despite these limitations, data generated by this system are es-
sential for guiding investigation and response activities, includ-
ing infection control practices which are essential to prevent the 
spread of C. auris and other resistant pathogens. The observed 
increase in C. auris cases in healthcare facilities across Colombia 
reinforces the importance of mandatory public health report-
ing to continue surveillance for this and other resistant fungal 
pathogens.

TA B L E  1  Summary of MIC50 and MIC90 in µg/ml for antifungal drugs against Colombian C. auris isolates, March 2016 to December 2020

Drug
Fluconazole
(n = 404)

Voriconazole
(n = 225)

Amphotericin B
(n = 399)

Anidulafungin
(n = 381)

Caspofungin
(n = 84)

Micafungin
(n = 83)

MIC50 4 0.5 1 0.125 0.06 0.06

MIC90 64 4 4 0.25 0.38 1

Abbreviations: AFST, antifungal susceptibility testing; MIC, Minimum inhibitory concentration; MIC50, minimum inhibitory concentration 50; MIC90, 
minimum inhibitory concentration 90; number of isolates tested (n).

TA B L E  2  AFST/time analysis for fluconazole MIC50 and MIC90 in 
µg/ml on Colombian C. auris isolates

Year
2016
(n = 21)

2018
(n = 15)

2019
(n = 183)

2020
(n = 185)

MIC50 4 8 4 32

MIC90 32 32 32 64

Abbreviations: AFST, antifungal susceptibility testing; MIC, Minimum 
inhibitory concentration; MIC50, minimum inhibitory concentration 50; 
MIC90, minimum inhibitory concentration 90; number of isolates tested (n).
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