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Candida auris osteomielitis: Case report
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Abstract

Introduction: Candida auris is an opportunistic yeast associated with multiple infections, 
which was first reported in 2009 in Tokyo, Japan. Provided that it has great antifungal re-
sistance to azoles and amphotericin B, its treatment options are limited, and therefore an 
empiric therapy using echinocandins such as micafungin should be considered.
Case presentation: A rare case of a 48-year-old male patient with osteomyelitis caused 
by C. auris was reported in the city of Popayán, Colombia. The patient had a history of fem-
oral head fracture, paraplegia due to firearm-related injury and neurogenic bladder, and 
reported having experienced abundant purulent foul-smelling secretions through trochan-
teric right ulcer for 15 days. MRI images revealed myositis and bone intensity alterations, 
which allowed diagnosing him with osteomyelitis. 
Due to repeated isolations of C. haemulonii in several bone samples, antifungal manage-
ment was initiated. However, since no improvement in the patient’s condition was observed, 
a culture was sent to the Colombian National Institute of Health to identify the pathogen 
considering the repeated isolations of C. haemulonii and its apparent resistance to antifun-
gals. C. auris was finally confirmed as the pathogen.
Conclusion: Osteomyelitis by C. auris is a rare entity, which must be considered when treat-
ing patients with predisposing risk factors such as long hospital stays, bearing in mind that 
this is an inpatient-associated opportunistic infection.
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Resumen 

Introducción. Candida auris es una levadura oportunista asociada a múltiples infecciones 
que, en 2009, fue descrita por primera vez en Tokio, Japón. Dado que tiene una gran re-
sistencia antifúngica a los azoles y a la anfotericina B, su manejo es limitado, por lo que se 
debe considerar iniciar un tratamiento empírico con equinocandinas como la micafungina. 
Presentación de caso. Caso inusual de osteomielitis por C. auris en un hombre de 48 años 
de Popayán, Colombia, con antecedentes de fractura de cabeza de fémur, paraplejia por he-
rida con arma de fuego y vejiga neurogénica. El paciente tenía cuadro clínico de 15 días de 
evolución consistente en salida abundante de líquido purulento fétido en úlcera derecha por 
presión trocantérica. Mediante resonancia magnética se identificaron miositis y alteraciones 
de intensidad ósea, por lo que fue diagnosticado con osteomielitis. 
Debido a la identificación de aislamientos repetidos de Candida haemulonii en varias mues-
tras óseas, se inició manejo antifúngico; sin embargo, ya que no se observó ninguna mejora 
en la condición del paciente, el cultivo fue enviado al Instituto Nacional de Salud para con-
firmar la identificación del patógeno debido a aislamientos repetidos de C. haemulonii y su 
aparente resistencia a los antifúngicos. Finalmente, el patógeno identificado fue C. auris.
Conclusión. La osteomielitis por C. auris es una entidad inusual cuyo diagnóstico debe ser 
considerado en pacientes con factores de riesgo predisponente, como aquellos con larga estan-
cia hospitalaria, ya que esta es una infección oportunista asociada a pacientes hospitalizados.
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Introduction

Candida auris is an opportunistic yeast associated with 
multiple infections. It was first described in Tokyo, Japan, 
in 2009, after being isolated from external ear discharge 
of a 70-year-old patient.1 Two years later, 3 cases of 
C. auris associated with fungemia were described in 
South Korea; their isolates were erroneously report-
ed as C. haemulonii and Rhodotorula glutinis,2 making 
evident how difficult it can be to identify this fungus.

After its discovery, C. auris has been recorded around 
the world and more cases are reported every day. In 
America, the first case was reported in March 2012 in 
the intensive care unit (ICU) of a tertiary care hospi-
tal in Maracaibo, Venezuela.3,4 In Colombia, the first 
reports were made in Santa Marta, Bogotá D.C., and 
Valledupar in 2013; then, between 2015 and 2016, iso-
lations were reported in Barranquilla, and in 2016, an 
outbreak occurred in a pediatric ICU in Cartagena.4 In 
2017, 77 cases of C. auris were reported in the U.S., and 
the pathogen was found in mattresses, beds, windows, 
chairs, infusion pumps, and countertops, indicating en-
vironmental contamination.5

C. auris osteomyelitis is a highly drug-resistant and 
difficult-to-treat pathology, and available literature on this 
subject is scarce.6 For this reason, to provide adequate 
treatment, it is necessary to use correct identification 
methods that allow making a precise and timely diagnosis. 

The following is a rare case of C. auris osteomyelitis 
in a man in whom it was possible to isolate this microor-
ganism in a tissue sample by means of matrix-assisted 
laser desorption/ionization time-of-flight mass spec-
trometry (MALDI-TOF MS), which was analyzed at the 
Instituto Nacional de Salud (National Institute of Health 
- INS) of Colombia.

Case presentation

The following is the case of a 48-year-old man, truck 
laborer, who attended a secondary healthcare center 
on March 27, 2017, after experiencing abundant puru-
lent foul-smelling secretions through trochanteric right 
ulcer for 15 days. The patient had a history of right fem-
oral head fracture and gunshot wound in 2012, which 
caused him paraplegia due to T12 spinal cord injury and 
neurogenic bladder that had been treated with inter-
mittent catheterization.

Upon physical examination, the patient was found in 
acceptable general conditions, alert and oriented to per-
son, place, time, and situation; his vital signs were: blood 
pressure: 100/60 mmHg, heart rate: 100 bpm, respira-
tory rate: 22 brpm, temperature: 35.9°C, and oxygen 
saturation: 99%. The subject had a stage 2 ulcer of 8cm 
in diameter superinfected with purulent secretion in the 
right trochanteric region and a stage 1 ulcer of 3cm in di-
ameter in the left gluteus; in addition, both lower limbs 
presented decreased muscle tone and muscle trophism. 

Given the findings, the patient was hospitalized with 
a diagnosis of sepsis of cutaneous and/or urinary origin 
secondary to pressure ulcers. Treatment with broad-spec-
trum antibiotics (meropenem and vancomycin) and 
management by general surgery (lavage and surgical 
debridement of the ulcers) and enterostomal therapy 
were indicated. After two weeks of hospitalization, the 
right trochanteric ulcer evolved to stage 4 and developed 
necrotic edges and foul-smelling soft tissues with some 

seropurulent secretion inside and devitalized patches. 
The right femoral trochanter was exposed, finding a 
soft and porous bone, as well as exposure of osteosyn-
thesis material suggestive of osteomyelitis. Blood and 
ulcer secretion cultures were performed, yielding neg-
ative results for pathogenic microorganisms.

A week after the trochanteric ulcer evolved to stage 
4, a nuclear magnetic resonance (NMR) of the right 
thigh was performed, showing alterations in bone den-
sity and post-surgical changes in both the neck and the 
diaphysis of the femur. Similarly, severe myositis was 
observed in the gluteus and hamstring muscles, which 
later extended through the anterior and lateral thigh 
to the greater trochanter, findings that suggested a di-
agnosis of osteomyelitis. 

Four days after the NMR, the patient’s clinical condi-
tion worsened due to bleeding in the surgical wound of 
the right femur; a blood culture was then performed, 
isolating multidrug-resistant Pseudomona aerugino-
sa, for which trochanteric ulcer lavage and curettage 
surgery was performed. In the inguinal region, lesions 
compatible with cutaneous candidiasis were found; they 
were managed with topical treatment. 

One month after the patient’s condition deteriorated, 
another culture was taken from a new sample of right 
femur bone, isolating C. haemulonii sensitive to am-
photericin B, itraconazole, fluocytosine, voriconazole, 
and fluconazole; in the case of the latter, the sensi-
tivity of the fungus depended on the dose used and 
the minimum inhibitory concentration (MIC) was 16. 
The identification of this pathogen allowed diagnosing 
chronic osteomyelitis, for which treatment with itracon-
azole was initiated (200 mg every 12 hours for 2 days 
and then 200 mg every 24 hours until completing 4 to 
6 weeks). A week after starting this treatment, the pa-
tient had an allergic drug reaction, so itraconazole was 
switched to fluconazole (400 mg every 12 hours). A plas-
tic surgery was performed to cover the skin with flaps 
to repair the defect caused by the ulcer because there 
were no signs of local infection or systemic inflamma-
tory response. The patient continued with antifungal 
treatment with fluconazole and received intravenous 
steroid due to persistent rash.

Since the patient’s condition did not improve, the cul-
ture was sent to the INS to confirm the pathogen due 
to repeated isolations of C. haemulonii and its apparent 
resistance to antifungal agents. Finally, it was possi-
ble to establish the presence of C. auris by means of 
the MALDI-TOF MS technique, which analyzes the pro-
teomic profile through the creation of a specific mass 
spectrum of each genus and species, allowing the pre-
cise identification of the yeast and, thus, determining 
antifungal susceptibility.

Discussion

C. auris  is an emerging and opportunistic yeast with 
worldwide presence and responsible for a large number 
of clinical manifestations, ranging from simple fungal 
colonization to deep infections and candidemia.7,8 More-
over, it has great potential for transmission of infections 
and is often multi-resistant to antifungal drugs.9,10 When 
treatment fails, fungemia can occur, which is accompa-
nied by high mortality rates.11

Since it was first described, C. auris has spread around 
the world and health authorities have been on the alert. 
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In this regard, Chowdhary et al.12 reported that isolates 
of this pathogen had already been reported in South Ko-
rea, India, Pakistan, Israel, Kenya, South Africa, Spain, 
UK, Germany, Norway, USA, Venezuela, and Colombia 
by 2017. Then, by 2018, several studies reported cas-
es in China, Saudi Arabia, Canada, Switzerland, United 
Arab Emirates, Malaysia, Oman, and Brazil.13-16 In Co-
lombia, the INS issued a global emergency alert in 2016 
for invasive infections caused by C. auris and estab-
lished guidelines for its timely and proper identification.17

Multiple C. auris outbreaks and related studies sug-
gest that transmission occurs in hospital settings, as it 
has been isolated in patient rooms and ICUs, and indi-
cate that colonization can occur in different parts of the 
body such as the nares, groin, armpits, and rectum.12,13 
In addition, according to Sears & Schwartz,9 clinically 
speaking, it is an agent that causes fungemia, ven-
triculitis, otomastoiditis, complicated intra-abdominal 
infections, pericarditis, complicated pleural effusions, 
and vulvovaginitis.

The risk factors associated to infection by this patho-
gen are similar to those of other types of Candida spp: 
immunosuppression, significant medical comorbidities 
(diabetes mellitus or chronic kidney disease), malig-
nancies with or without chemotherapy, central venous 
or urinary catheter, recent invasive surgery, parenter-
al nutrition, continuous exposure to broad-spectrum 
antibiotics, prolonged hospital stay, ICU stay, stays in 
a nursing home, low birth weight, and early neonatal 
sepsis.9,10,12,18-20

On the other hand, some studies have shown that 
factors such as history of prolonged hospitalizations, 
underlying respiratory conditions, vascular surgeries, 
previous exposure to antifungal drugs and low APACHE 
II scores increase the probability of developing C. au-
ris fungemia with respect to other types of Candida 
spp.9,20 Furthermore, according to Chowdhary et al.,12 
this yeast has virulence factors such as proteinases and 
phospholipases and forms biofilms that facilitate its ad-
herence in the environment and to hospital equipment 
such as catheters. 

The group of fungi that causes the greatest num-
ber of osteoarticular infections is Candida, comprising 
at least 15 different species, of which C. albicans is the 
most common. Also, as immunosuppression and anti-
fungal exposure increases, the incidence of infections 
caused by Candida no albicans also increases. 

C. auris is phylogenetically related to C. haemulonii 
and C. ruelliae9 and is usually mistaken for various spe-
cies, as in the present case.21 This is also reported in the 
study by Kathuria et al.,22 where the fungus remained 
unnoticed in microbiology laboratories because 90% of 
isolates characterized by commercial identification sys-
tems mistakenly labeled it as C. haemulonii. 

Fluconazole to treat C. auris has shown high minimum 
inhibitory concentration (MIC), which in many cases 
reaches >64 mg/L, and, therefore, has a high rate of 
treatment failure.13,14 Other drugs to which C. auris is 
resistant are azoles such as itraconazole, voriconazole 
and isavuconazole, and there is also variability in the 
susceptibility of isolates to amphotericin B.14 Given this 
great resistance, initiating empirical treatment with echi-
nocandins, such as micafungin, should be considered 
since they have yielded the best results, even though 
cases with reduced susceptibility have been reported.13 

A genetic study in India found genes related to an-
ti-fungal resistance (ERG3, ERG11, FKS1, FKS2 and 
FKS3) and important ABC and MSF carrier genes in mul-
tidrug resistance (MDR) pumps. This could explain why 
C. auris23 is multi-resistant and the possible reasons 
why groups of antibiotics such as azoles, including flu-
conazole, fail, as happened in the case presented here. 

Although the literature reports high resistance to anti-
fungal drugs, 14,16,22 in the reported case, treatment with 
azole was effective: itraconazole had low MIC (<0.125), 
while fluconazole had dose-dependent susceptibility.

Conclusion

C. auris osteomyelitis is a rare entity whose diagno-
sis should be considered in patients with predisposing 
risk factors, such as long hospital stays, since this is a 
resistant and opportunistic infection associated with 
hospitalized patients.

Ethical considerations

The present work is a retrospective case report in which 
no interventions on the subject were performed by the 
researchers. Therefore, this is a minimal risk research, 
approved by the Research Ethics Committee of the Clíni-
ca La Estancia by means of Minutes No. GCI-42 of March 
12, 2018.

Conflicts of interest

None stated by the authors.

Funding

None stated by the authors.

Acknowledgements

None stated by the authors.

References

1. Satoh K, Makimura K, Hasumi Y, Nishiyama Y, Uchida K, Ya-
maguchi H. Candida auris sp. nov., a novel ascomycetous 
yeast isolated from the external ear canal of an inpatient in 
a Japanese hospital. Microbiol Immunol. 2009;53(1):41-4. 
http://doi.org/bwp982. 

2. Lee WG, Shin J, Uh Y, Kang MG, Kim SH, Park KH, et al. 
First three reported cases of nosocomial fungemia caused 
by Candida auris. J Clin Microbiol. 2011;49(9):3139-42. 
http://doi.org/brk7bw. 

3. Calvo B, Melo ASA, Perozo-Mena A, Hernandez M, Francisco 
EC, Hagen F, et al. First report of Candida auris in America: 
Clinical and microbiological aspects of 18 episodes of candi-
demia. J Infect. 2016;73(4):369-74. http://doi.org/f843wt. 

4. Organización Panamericana de la Salud, Organización Mundial 
de la Salud. Alerta Epidemiológica: Brotes de Candida auris en 
servicios de atención de salud. Washington, D.C: OPS, OMS; 
2016 [cited 2020 Jun 9]. Available from: https://bit.ly/3cONE7a. 

5. Vallabhaneni S, Kallen A, Tsay S, Chow N, Welsh R, Kerins 
J, et al. Investigation of the First Seven Reported Cases of 
Candida auris, a Globally Emerging Invasive, Multidrug-Re-
sistant Fungus—United States, May 2013-August 2016. Am 
J Transplant. 2017;17(1):296-9. http://doi.org/dx39. 

http://doi.org/bwp982
http://doi.org/brk7bw
http://doi.org/f843wt
https://bit.ly/3cONE7a
http://doi.org/dx39


466Rev. Fac. Med. 2020 Vol. 68 No. 3: 463-6

6. Henry MW, Miller AO, Walsh TJ, Brause BD. Fungal Musculoskel-
etal Infections. Infect Dis Clin North Am. 2017;31(2):353-68. 
http://doi.org/gbh5wz. 

7. Parra Giraldo CM, Valderrama SL, Cortes-fraile G, Garzón 
JR, Ariza BE, Morio F, et al. First report of sporadic cases of 
Candida auris in Colombia. Int J Infect Dis. 2018;69:63-7. 
http://doi.org/gdf5t9.  

8. Schelenz S, Hagen F, Rhodes JL, Abdolrasouli A, Chowdhary 
A, Hall A, et al. First hospital outbreak of the globally emerg-
ing Candida auris in a European hospital. Antimicrob Resist 
Infect Control. 2016;5(1):1-7. http://doi.org/dx4b. 

9. Sears D, Schwartz BS. Candida auris: An emerging multi-
drug-resistant pathogen. Int J Infect Dis. 2017;63:95-8. 
http://doi.org/gb2jfg. 

10. Morales-López SE, Parra-Giraldo CM, Ceballos-Garzón A, 
Martínez HP, Rodríguez GJ, Álvarez-Moreno CA, et al. In-
vasive infections with multidrug-resistant yeast Candida 
auris, Colombia. Emerg Infect Dis. 2017;23(1):162-4. 
http://doi.org/dx4h. 

11. Borman AM, Szekely A, Johnson EM. Comparative Pathoge-
nicity of United Kingdom Isolates of the Emerging Pathogen 
Candida auris and Other Key Pathogenic Candida Species. 
mSphere. 2009;1(4):4-6. http://doi.org/dx4j. 

12. Chowdhary A, Sharma C, Meis JF. Candida auris : A rapid-
ly emerging cause of hospital-acquired multidrug-resistant 
fungal infections globally. PLOS pathogens 2017;13(5): 
1-10. http://doi.org/gbh5nw. 

13. Jeffery-Smith A, Taori SK, Schelenz S, Jeffery K, Johnson EM, 
Borman A, et al. Candida auris : a Review of the Literature. 
Clin Microbiol Rev. 2017;31(1):1-18. http://doi.org/dx4k. 

14. Schwartz IS, Hammond GW. First reported case of multi-
drug-resistant Candida auris in Canada. Can Commun Dis 
Rep. 2017;43(7/8):150-3. http://doi.org/dx4m. 

15. Tian S, Rong C, Nian H, Li F, Chu Y, Cheng S, et al. First cas-
es and risk factors of super yeast Candida auris infection or 

colonization from Shenyang, China. Emerg Microbes Infect. 
2018;7(1):1-9. http://doi.org/dx4n. 

16. Alatoom A, Sartawi M, Lawlor K, AbdelWareth L, Thomsen J, 
Nusair A, et al. Persistent candidemia despite appropriate fun-
gal therapy: First case of Candida auris from the United Arab 
Emirates. Int J Infect Dis. 2018;70:36-7. http://doi.org/dx4p. 

17. Colombia. Instituto Nacional de Salud (INS). Alerta por emer-
gencia global de infecciones invasivas causadas por la levadura 
multirresistente, Candida auris. Bogotá D.C.: ISN; 2016 
[cited 2020 Jun 9]. Available from: https://bit.ly/2ML9ZZ0. 

18. Chowdhary A, Sharma C, Duggal S, Agarwal K, Prakash A, 
Singh PK, et al. New Clonal Strain of Candida auris, Delhi, India. 
Emerg Infect Dis. 2013;19(10):1670-3. http://doi.org/dx4q. 

19. Cázares-Núñez C, Araiza J, Arellano I, Bonifaz A. Alerta ep-
idemiológica: infección por Candida auris. Dermatol Rev 
Mex. 2017;61(6):533-6. 

20. Rudramurthy SM, Chakrabarti A, Paul RA, Sood P, Kaur H, 
Capoor MR, et al. Candida auris candidaemia in Indian ICUs: 
Analysis of risk factors. J Antimicrob Chemother. 2017;72(6): 
1794–801. http://doi.org/f9wtss. 

21. Das S, Tigga R, Rai G, Singh PK, Datt S, Tyagi A, et al. Can-
dida auris colonization in an immunocompetent patient: A 
new threat in medical ICU. Med Mycol Case Rep. 2018;21: 
54-6. http://doi.org/dx4r. 

22. Kathuria S, Singh PK, Sharma C, Prakash A, Masih A, Kumar A, 
et al. Multidrug-resistant Candida auris misidentified as Can-
dida haemulonii: Characterization by matrix-assisted laser 
desorption ionization-time of flight mass spectrometry and 
DNA sequencing and its antifungal susceptibility profile vari-
ability by vitek 2, CLSI Broth Microdilution, and Etest Method. 
J Clin Microbiol. 2015;53(6):1823-30. http://doi.org/f7kcg5. 

23. Sharma C, Kumar N, Pandey R, Meis JF, Chowdhary A. Whole 
genome sequencing of emerging multidrug resistant Candida 
auris isolates in India demonstrates low genetic variation. New 
Microbes New Infect. 2016;13:77-82. http://doi.org/dx4s. 

http://doi.org/gbh5wz
http://doi.org/gdf5t9
http://doi.org/dx4b
http://doi.org/gb2jfg
http://doi.org/dx4h
http://doi.org/dx4j
http://doi.org/gbh5nw
http://doi.org/dx4k
http://doi.org/dx4m
http://doi.org/dx4n
http://doi.org/dx4p
https://bit.ly/2ML9ZZ0
http://doi.org/dx4q
http://doi.org/f9wtss
http://doi.org/dx4r
http://doi.org/f7kcg5
http://doi.org/dx4s

	_30j0zll

