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Abstract Opportunistic infections are serious com-

plications in critically ill COVID-19 patients, espe-

cially co-infections with bacterial and fungal agents.

Here we report a rare case of bloodstream co-infection

by Trichosporon asahii, an emerging yeast, and

Acinetobacterbaumannii, an opportunistic nosocomial

pathogen, both multidrug resistant, in a tertiary

hospital from southern Brazil. A review of the

literature regarding similar cases is also included.

Treatment with multiple antimicrobials failed, and the

patient progressed to death four days after the

diagnosis of bacteremia and fungemia.
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Introduction

The current Coronavirus Disease 2019 (COVID-19)

pandemic caused by Severe Acute Respiratory Syn-

drome Coronavirus-2 (SARS-CoV-2) has already

affected more than 365 million people, resulting in

more than 5 million deaths worldwide [1]. Brazil ranks

third among countries in the number of cases of the

disease (24.5 million), behind only the United States

(72.3 million) and India (40,6 million). Moreover, the

number of deaths in Brazil (more than 600 thousand) is

the second largest in the world ranking [1]. Cases of

COVID-19 that progress to severe acute respiratory

syndrome (SARS) and to the necessity for intensive

care unit (ICU) admission imply multiple risk factors

for co-infections [2]. Bacterial and fungal sepsis in

these patients is not uncommon [3], and contributes to

a poor prognosis and increased mortality [2, 3].

Fungal diseases more frequently described in

COVID-19 patients are caused by Aspergillus spp.

[2, 3], Candida spp. and mucormycetes [3–5].

Although other fungal agents have also been reported,

Trichosporon spp. is rare in this scenario [4, 6]. In the

last two decades, Trichosporon asahii, a yeast-like

basidiomycete that may be present in the intestinal

microbiota, has emerged from a rare opportunistic

pathogen [7] to a global worry, especially owing to its

profile of resistance to antifungal agents [4, 8]

Among bacterial co-infections, the most prevalent

etiological agents are coagulase-negative Staphylo-

coccus (CNS), probably associated with the use of

catheters, followed by anaerobic gram negative

bacilli, present in the intestinal microbiota [3]. Non-

fermenting Gram-negative bacilli such as car-

bapenem-resistent A. baumanii (CRAB) is an oppor-

tunistic and emerging pathogen that is an urgent health

problem, worsening the actual pandemic [2].

Here we report the first case of sepsis due to

Trichosporon asahii and Acinetobacter baumannii, in

a critically ill COVID-19 patient, from a tertiary

hospital in southern Brazil. In addition, a brief review

of the literature regarding Trichosporon spp. infection

in COVID-19 patients is included.

Case

A woman, 58 years old, obese, hypertensive and

diabetic, sought the emergency service owing to ‘‘flu-

like’’ symptoms with respiratory distress. She was

hospitalized due to a drop in oxygen saturation

(90–91% SO2), on May 7th (D0), and the diagnosis

of COVID-19 was confirmed by RT-PCR on May 8th

(D ? 1). The patient was conscious and wearing an

oxygen mask, with saturation levels ranging from 93

to 98%. On May 10th (D ? 3), mechanical ventilation

was instituted owing to an abrupt drop in her oxygen

saturation (53%). Tomography confirmed about 70%

lung damage, and therapy with ceftriaxone 2 g/day,

dexamethasone 10 mg/day and heparin 5000 u/3 times

a day was started.

On the next day (D ? 4), the patient showed

cyanosis and cold extremities, cardiogenic shock, and

60% saturation. The oxygen fraction was increased to

100% (FIO2), and treatment with sodium piperacil-

lin ? sodium tazobactam (2.0 g ? 0.5 g every six

hours) was started. Laboratory tests and arterial blood

gases showed respiratory acidosis (pH 7.2 and pCO2

93.3 mm Hg), with acute renal failure (urea = 115

mg/dL, creatinine = 3.8 mg/dL). Decompensated dia-

betes, despite insulin, (glucose 172 mg/dL), and liver

profile deterioration (AST 160 U; ALT 149 U) were

also detected. On May 13 (D ? 6), hemodialysis was

started without response, and worsening of her renal

function was confirmed after 3 days (urea = 200 mg/

dL, creatinine = 5.8 mg/dL).

On May 17 (D ? 9), she was admitted to the

COVID-Intensive Care Unit (ICU), where she

remained in critical condition with no improvement

in respiratory or renal function and with recurrent

episodes of diarrhea. After six days (D ? 15), Acine-

tobacter baumannii complex producing carbapene-

mases was isolated in a peri-anal surveillance swab

and tracheal aspirate, and treatment was started with

vancomycin 500 mg/day and meropenem 1 g/day. In

the next two days (D ? 17), blastoconidia and

arthroconidia were seen in the microscopy of the

patient’s blood culture, which resulted in the growth of

Acinetobacter baumannii and Trichosporon asahii

(BACTECTM 9050TM) (Fig. 1). The yeast was iden-

tified phenotypically and the species confirmed by

MALDI-TOF. Treatment with antibacterials was

maintained, but later bacterial identification and

antimicrobial susceptibility analysis were performed

via the automated system BD Phoenix�. The isolate

was resistant to third-generation cephalosporins (cef-

tazidime and cefepime), fluoroquinolones (ciproflox-

acin and levofloxacin), aminoglycosides (gentamicin),

trimethoprim ? sulfamethoxazole and carbapenems
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(imipenem and meropenem) and was susceptible only

to ampicillin-sulbactam and amikacin.

Treatment with intravenous amphotericin B deoxy-

cholate 50 mg/day was started the same day, but the

patient clinically deteriorated, showing episodes of

desaturation, worsening in ventilatory function and

CO2 retention, instability in systemic blood pressure,

marked edema of the limbs and cyanotic extremities.

With refractory hypoxia and a consistent drop in blood

pressure, the patient died on May 29 (D ? 20)

(Fig. 2). Postmortem results of the antifungal suscep-

tibility test, performed by broth microdilution tech-

nique, showed susceptibility to fluconazole

(MIC = 2 lg/mL) but resistance of the isolate to

amphotericin B (MIC = 4 lg/mL).

Literature Review

A search for reports of Trichosporon spp. infections on

COVID-19 patients was carried out in the main

scientific databases, Pubmed, Scielo, Lilacs, Bireme,

using the descriptor ‘‘Trichosporon AND COVID-19’’.

Cases reports, series of cases, or prevalence studies

published in English, Portuguese and/or Spanish were

included. Review articles, letters to the editor, survey

of colonized patients, or non-concomitant infections

were excluded from the review (Fig. 3).

Only four studies reporting a total of 9 cases of

Trichosporon spp. and SARS-CoV-2 co-infection

were described in the scientific literature until January

2022. Cases have been reported in different conti-

nents, including North America (n = 1) [10], South

America (n = 6 cases including this report [4]),

Europe (n = 1) [6] and the Middle East (n = 1) [9]

(Fig. 4), presenting as nosocomial pneumonia [6],

fungemia [4, 9] or urinary tract infection [10]. All

cases described were caused by Trichosporon asahii

(Table 1).

The infections occurred predominantly in men

(77.7%), aged 57 years or more (mean age 66.4 and

median age 72 years), with severe presentation of

COVID-19. All patients (9/9) were given broad-

spectrum antibiotic therapy and systemic corticoids,

and 55.5% (5/9) had previously received antifungal

drugs. The length of stay in the ICU ranged from 8

to[ 60 days (median 26 days), and mechanical ven-

tilation from 11 to[ 60 days (median 26 days). More

than 40% of the patients (4/9) had episodes of diarrhea

and 55.5% co-infection with bacteremia (5/9). The

mortality rate was 77.7% (7/9), despite the different

treatment regimens used by patients (Table 1).

There were no reports of bloodstream co-infection

by Trichosporon spp. and Acinetobacter spp. in

patients with or without COVID-19 published in the

literature up to January, 2022.

Discussion

Critically ill COVID-19 patients often have prolonged

hospital stays, mechanical ventilation and multiple

catheters, as well as being ‘‘challenged’’ by immuno-

suppressive drugs and broad-spectrum antibiotics,

promoting intense dysbiosis and rupture of immune

barriers, and increasing their risk of developing

opportunistic diseases [3, 4, 10]. Secondary bacterial

and fungal infections prevalence ranges from 5 to 30%

and are associated with a higher mortality rate in

COVID-19 patients [2, 3, 5]. Our study is the first to

report a fatal bloodstream co-infection by two

Fig. 1 A. Blastoconidia and arthroconidia in Gram stain of

blood culture sample. B. Isolation of T. asahii from a blood

culture sample on Sabouraud Agar medium. C. Microscopy

(lactophenol blue stain) of this sample showing the presence of

blastoconidia, hyaline hyphae and arthroconidia. (color figure)
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emerging opportunistic pathogens, Trichosporon asa-

hii and Acinetobacter baumannii, highlighting the

difficulty in managing a patient infected by multidrug-

resistant fungi and bacteria [2, 3].

Trichosporon spp. is one of the most important

yeasts causing fungemia, only Candida spp. and

Cryptococcus spp are more common [11, 12].

Although invasive trichosporonosis represents from

1 to 6% of all cases of fungal sepsis [7, 8], we found

fewer than ten cases of fungemia by Trichosporon spp.

in COVID-19 patients described in the scientific

literature. Interestingly, the majority of them are from

Brazil, with five cases from an outbreak in a hospital

from the Northeast region [4], and here we report the

first case in the Southern region of Brazil. The total

number of cases registered in Brazil is higher than all

cases together described worldwide. The more plau-

sible explanation is the outbreak reported, where five

cases occurred in a short period of time (3 months) in a

single center, suggesting an uncommon horizontal

transmission of the pathogen [4].

In the last two decades, the incidence of tri-

chosporonosis has increased significantly, affecting

mainly immunosuppressed patients with hematologi-

cal diseases [13], however the current COVID-19

pandemic seems to be an additional factor for the re-

emerging of this yeast [4, 12]. The main concern is its

resistance to antifungal drugs, including echinocan-

dins and amphotericin B [8]. Although the combined

therapy with Amphotericin B and 5-Flucitosine has

been suggested, few data are available [13]. In vitro

susceptibility profile shows that voriconazole is the

antifungal of choice against Trichosporon spp.

[8, 13, 14], being the treatment with this azole

recommended by the ESCMID/ECMM guidelines

[15].

Systemic infection by this emergent yeast fre-

quently leads to an acute fatal condition, as described

in our patient. The high mortality rate (86%) of

invasive Trichosporon asahii disease in COVID-19

Fig. 2 Timeline of the case reported, showing the progression

of a critically ill Covid-19 patient with bloodstream infection by

T. asahii and A. baumanni, from her symptoms onset to her fatal

outcome

Fig. 3 Flowchart showing the selection of the articles included

in the literature review of Trichosporon spp. co-infection with

SARS-CoV-2
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patients found in our brief review of the literature is in

agreement with the rates reported in other groups of

patients, not infected by SARS-CoV-2, which ranges

from 45 to 90% [4, 8]. Most of the cases of systemic

trichosporonosis caused by T. asahii in COVID-19

patients described in the literature had also bacteremia

episodes associated, mainly with bacterial species of

the gastrointestinal microbiota [4, 6]. Dysbiosis

increases the possibility of microorganism transloca-

tion as a source of opportunistic pathogen infections in

critically ill patients [2, 7, 11].

It is estimated that the cumulative risk of develop-

ing a bloodstream infection increases by 25% after

48 h of ICU stay [2, 3, 16]. Our patient was[ 10 days

in the ICU in mechanical ventilation, and eight days

after sepsis by A. baumannii, the T. asahii fungemia

was confirmed. Patients with extreme obesity, diabetes

or who have a delay between the onset of symptoms

and admission to the ICU have a higher risk of

mortality [3]. Our patient had these risk factors,

aggravated by multiple co-infections, by SARS-CoV-

2 and two multi-resistant pathogens.

Despite the institution of an aggressive treatment

(vancomycin and meropenem for bacteremia and

amphotericin B for fungemia) our patient died 72 h

after the diagnosis of bloodstream infection. Unfortu-

nately, A. baumannii was multidrug resistant and T.

asahii was resistant to amphotericin, but the suscep-

tibility profile information was only available to the

physicians when the patient had already died. A

shorter turnaround to obtain the microorganism sus-

ceptibility profile is still a limitation for a rational use

of antimicrobials [4, 6, 10].

Voriconazole seems to be the best option to treat

fungemia by Trichosporon spp. [8, 17]. This drug is

approved by ANVISA (National Health Surveillance

Agency) in Brazil for the treatment of serious invasive

infections, but it is not included in the Pharmaceutical

Assistance list of the Brazilian Unified Health System

(SUS) [19], which makes it promptly access unavail-

able, and often makes timely treatment unfeasible.

The COVID-19 pandemic brought a further chal-

lenge to the rational use of medicines, and already

shows a negative impact on antimicrobial resistance

[2, 5, 16]. The difficulty in treating infections caused

by multidrug resistant pathogens is reflected in the low

survival rate of patients [5, 16]. The management of

critically ill patients in COVID-19 must consider the

Fig. 4 Cases and outcomes of co-infection by T. asahii and SARS-CoV-2 in the world reported until January, 2022
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rational use of antibiotics and the increased risk of

secondary infections [3, 4, 7], even by uncommon

emergent pathogens [11, 12, 18]. There is an urgent

need to create and implement diagnostic algorithms

for the early detection and treatment of secondary

infections in COVID-19 patients [19]. Nebreda-May-

oral and collaborators reflect that despite the use of

personal protective equipment, difficulties of over-

crowding, the possibility of poorly trained teams and

other unfavorable factors that contribute to the emer-

gence of nosocomial infection outbreaks, ongoing

review of hospital protocols for infection prevention is

mandatory for the control and diagnosis of secondary

infections [19].

We report the first case of co-infection by multire-

sistant T. asahii and A. baumannii in a COVID-19

patient, reinforcing the importance of screening for

secondary infections in severe COVID-19 patients.

Multiple co-infections of different etiologies cannot

be ruled out [11, 12, 18]. The early diagnosis of these

co-infections is essential to start the most appropriate

therapy for each case, to improve the prognosis of the

patient.
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