Infection and Drug Resistance Dove

CASE REPORT

First Documented Successful Treatment of
Chronic Postoperative Fungal Endophthalmitis
Induced by Trichosporon Inkin with Fluconazole

Ning Fan'*, Xuehong Duan'*, Xuan Liu? Ping Fan', Ningning Chen?, Jihong Sun®

'Department of Laboratory Medicine, The First People’s Hospital of Xianyang, Xianyang, People’s Republic of China; 2Department of Ophthalmology,
The First People’s Hospital of Xianyang, Xianyang, People’s Republic of China; 3Department of Laboratory Medicine, Xianyang Hospital of Yan’ an
University, Xianyang, People’s Republic of China

*These authors contributed equally to this work

Correspondence: Ping Fan, Department of Laboratory Medicine, The First People’s Hospital of Xianyang, Xianyang, 712000, People’s Republic of
China, Email 50268659 | @qq.com

Abstract: This report details an uncommon occurrence of chronic endophthalmitis following cataract surgery attributed to an infection by
Trichosporon inkin (T. inkin). The infection was identified through MALDI-TOF mass spectrometry along with sequencing analysis.
Although the patient exhibited a robust immune response, the infection escalated quickly from the right eye to the left. Treatment involved
vitrectomy and peeling surgery on the right eye, paired with systemic fluconazole antifungal therapy and intravitreal injection, resulting in
significant recovery. The visual acuity of the right eye enhanced from finger counting to 20/63. This account represents the inaugural
documented instance of endophthalmitis caused by 7. inkin that was effectively managed with fluconazole. This underscores the critical
role of vitreous humor enrichment culture and antifungal susceptibility testing of 7. inkin in the treatment of endophthalmitis.
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Introduction

Trichosporon species can sometimes be found as part of the normal flora on skin and mucosal surfaces and may lead to
superficial infections of the skin and hair, such as white Piedra.' Furthermore, Trichosporon species is associated with
more severe invasive infections, including endophthalmitis, bloodstream infections, prosthetic valve endocarditis, brain
abscesses, hepatitis, and peritonitis, particularly in immunosuppressed patients.” Reported cases of endophthalmitis due
to this organism are exceedingly rare. This article presents the third documented case of endophthalmitis caused by
Trichosporon inkin. The patient had a history of coronary heart disease and had undergone artificial aortic valve
replacement at a different medical institution two years prior. Additionally, the patient had cataract surgery at another
facility one year ago. Notably, this time, the patient developed 7. inkin endophthalmitis without any obvious precipitating
factors when he was immunocompetent.

Ocular fungal infections have long posed significant challenges in terms of eradication, primarily due to the limited
availability of systemic and intravitreal therapeutic agents, as well as the inadequate tissue penetration of current
antifungal medications. The patient underwent vitrectomy and membrane peeling of the right eye. Following an
unsuccessful empirical treatment with voriconazole, the patient was subsequently treated with systemic fluconazole
and intravitreal injections, guided by susceptibility testing results, leading to a favorable recovery.

Case Presentation
A 63-year-old male with a background of coronary heart disease had cataract surgery performed on both eyes at
a different facility one year ago. On January 5, 2024, he presented to a physician with complaints of blurred vision in
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the right eye, accompanied by mild swelling and pain. He was subsequently admitted to the hospital on the same day,
where he was diagnosed with endophthalmitis of the right eye. The details regarding the patient’s clinical symptoms,
diagnosis, and treatment during this hospitalization are illustrated in Figure 1.

The patient attended a follow-up consultation four weeks after the clinical diagnosis., where it was noted that the
visual acuity for the right eye was recorded at 20/63, in contrast to the left eye, which exhibited a visual acuity of 20/40.
Examination revealed no evidence of conjunctival congestion or edema in either eye; both presented with a clear cornea,
a deep anterior chamber, pupils of normal size, and light reflection was present. A slight opacity was observed in the
vitreous body of the right eye, along with a reduced number of white spherical lesions in front of the retina when

A 63-year-old male patient with a history of coronary heart disease presented with
decreased vision, mild swelling, and pain in his right eye. His symptoms have
progressively worsened over the past five days. The patient had previously undergone
cataract surgery on both eyes at a different hospital the previous year.

Figure | Patient’s diagnosis and treatment process.

The visual acuity of the right eye was limited to finger counting,
while the left eye had a visual acuity of 20/50. Slit lam ’ ;
biomicroscopy revealed a deep amcillor chamber with g dl;gvzgtaz?)xn:n cf)ofxr
January1,2024 ‘ considerable amount of floating cells in the right eye, whereas upmcs rd&av
the left eye exhibited a normal anterior chamber depth. Imravcnosg infection
Furthermore, a significant number of floating cells with Cefiazidime {00
o . ! ,1.00g,
gray-white opacity were found in the vitreous cavity of the right twice daily.
eye, while the left eye showed minimal flocculation in the :
vitreous body.
The patient underwent surgery for right anterior chamber
puncture. Approximately 0.15ml of anterior chamber fluid was
January2,2024 d during the procedure and sent for G test (fungus
(1-3)- B -D glucan) analysis.
There was no improvement in visual acuity in both eyes. The
cor‘?luncllva of the right eye showed mild congestion and edema,
with a large number of floating cells deep in the anterior chamber.
Additionally, there were numerous gray-white turbid floating cells N
and scattered white cotton ball-like lesions observed in the Intravenous injection of
vitreous cavity. In contrast, the left eye exhibited a clear cornea, Voriconazole 0.2g, twice
deep anterior chamber, mild flocculent opacity in the vitreous daily. .
Januarys,2024 cavity, and two white cotton ball-like lesions in the temporal Intravitreal Voriconazole
retina. The intraocular pressure in both eyes measured 15mmHg. (500 mg/L) 0.1 mL for
A B-ultrasound examination of the eyes confirmed vitreous the right eye
opacity, leading to a revised diagnosis of ‘cncz)o‘rhlhalmitis in both
eyes. The aqueous humor G test result indicated a level of
104.8pg/ml, suggesting a high likelihood of fungal
endophthalmitis, possibly caused by Candida albicans.
The patient's symptoms did not show significant improvement. To X N
further clarify the presence of patt ic bacteria, we conducted a Continue systemic
. p dure involving 'vitrectomy, membrane peeling, and vitreous Voriconazole
January9,2024 drug injection in the right eye'. During the surgery, vitreous humor antifungal therapy
was collected and sent for fungal smears and culture.
On the 14th, the patient's eyes exhibited an increase in cells in the
anterior ct indicating q control of endophthalmitis Intr of
The vitreous fluid culture identified 'Trichosporon inkin'. Fluconazole 400 mg
Subsequently, on the 15th, the treatment plan was adjusted to daily. _
January14,2024 intravenous fluconazole sodium chloride based on drug sensitivity Three intravitreal
R .I results and clinical manifestations. Additionally, intravitreal injections Fluconazole
fluconazole injections were administered to both eyes on January 15, in both eyes,each
January24.2024 20, and 24. On January 19, the patient reported improved vision in injection 0.1 mg/0.1ml
both eyes compared to previous visits. The visual acuity test
revealed a measurement of 20/160 in the right eye and 20/50 in the
left eye. Additionally, there was a reduction in the number of cells
observed in both the anterior chamber and vitreous body.
On January 28, the patient's condition showed further improvement with clearer eyesight. The
visual acuity of the right eye was measured at 20/80, while that of the left eye was 20/40.
Intraocular pressure readings were 19 mmHg for the right eye and 18 mmHg for the left eye. The
] 282024 conjunctiva of the right eye exhibited no congestion or edema, with clear aqueous humor and an
e o opaque posterior capsule. Additionally, floating cells were observed in the vitreous cavity and on
the retina, showing multiple white cotton ball-like lesions with reduced turbidity compared to
previous examinations. On the other hand, the conjunctiva of the left eye had no congestion or
edema, clear aqueous humor, and mild gray-white flocculent opacity in the vitreous body. The
diameter of the white cotton ball-like lesions on the retina had decreased. Following these
findings, the patient was discharged and instructed to continue antifungal therapy with oral
v fluconazole at a dosage of 400 mg per day.
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compared to prior examinations. The patient was administered systemic fluconazole over a period of 16 weeks, which led
to an absence of endophthalmitis recurrence after the treatment was discontinued, contributing to an enhancement in the
patient’s quality of life. Figure 2 presents scanning laser ophthalmoscopy (SLO) images captured on the day of the
patient’s admission (January 5), as well as two weeks (January 18) and four weeks (February 5) after the clinical
diagnosis. Additionally, Figure 3 displays an optical coherence tomography (OCT) image of the macula of the right eye,
obtained concurrently.

The vitreous humor smear was examined under the microscope after Gram staining, revealing the presence of hyphae, as
depicted in Figure 4A. Subsequently, the vitreous humor was directly inoculated into Columbia blood agar plate, Sabouraud
dextrose agar (SDA), and MacConkey plate, while also being injected into blood culture bottles for enrichment culture.
After a 5-day incubation period, no growth was detected on the Columbia blood agar plates, SDA, or MacConkey plates.
However, the blood culture bottle yielded positive results within 1.23 days, with fungal hyphae and spores visible in the
smear, as illustrated in Figure 4B. The sample was then transferred to Columbia blood agar plates and SDA and placed in
a 35°C CO, environment for 3 days. This resulted in the growth of white, smaller, slightly dry colonies on the blood agar
plates (Figure 4C), and white yeast-like colonies on SDA (Figure 4D). The microscopic morphology of the colonies, as

observed after Gram staining and lactophenol cotton blue staining, is presented in Figure 4E and F.

Figure 2 OCT (optical coherence tomography) examination of the right eye’s macula. On the fifth day of hospitalization (January 5): white lesions are faintly visible in front
of the retina (A). Post vitrectomy (January 18): white lesions visible in the preretina (B). At the follow-up visit (February 5): Preretinal white lesions become smaller and
lighter in color (C).

Figure 3 Scanned laser ophthalmoscope (SLO) images of the patient. On the 5th day of admission, a significant number of floating cells were observed in the vitreous cavity
of the right eye, exhibiting gray-white turbidity, with multiple white cotton ball-like lesions vaguely discernible. Following vitrectomy (4 days post fluconazole treatment), the
scattered white cotton ball-like lesions became more apparent. The size of these lesions decreased after 20 days of fluconazole treatment (A-C). On the fifth day of
admission and four days post fluconazole treatment, two white cotton ball-like lesions were detected in the superior and inferior temporal retina of the left eye. After 20
days of fluconazole treatment, the diameter of these lesions reduced compared to before (D-F).
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Figure 4 Microbiological examination pictures of the patient. Direct smear microscopy of vitreous humor revealed the presence of hyphae (Gram stain, x1000) (A).
Following positive enrichment culture of vitreous humor, smear microscopy showed conidia and hyphae (Gram stain, X1000) (B). White dry colonies cultured on Columbia
blood agar at 35°C for 3 days (C). Incubate on Sabouraud dextrose agar (SDA) at 35°C for 3 days, white yeast-like colonies will appear (D). The strain shows blastocyst
conidia, articular conidia and hyphae under a microscope (Gram stain, X1000) (E). Stained with lactic acid phenol and cotton blue, blastocyst conidia, articular conidia and
hyphae can be seen (x1000) (F).

The strain was identified as Trichosporon asahii (Biocoding,6106776607767571) with a 94% confidence level by
VITEK2 Compact YST (bioMérieux, Marcy 1’ Etoile, France). However, two matrix-assisted laser desorption ionization
time-of-flight (MALDI-TOF) mass spectrometry systems yielded conflicting results, with Vitek mass spectrometry (MS)
reporting a 99.9% confidence level for Trichosporon inkin, while Bruker Biotyper MS (Bruker Daltonics GmbH,
Germany) provided an identification score of 2.067. Gene sequencing further confirmed the presence of Trichosporon
inkin, with a comparison score of 99.62%, E value of 0.0, and accession number KP132868.1.

The drug susceptibility test used the broth dilution method (Thermo Fisher Scientific, UK), referencing the ECV
breakpoint for 7. asahii as outlined in CLSI M57S-Ed4, and the results are shown in Table 1.

Discussion

The classification system for the genus Trichosporon has undergone revisions, resulting in the division of the previously
recognized species Trichosporon beigelii (also referred to as Trichosporon cutaneum) into several distinct species.
Among these, six species have been identified as pathogenic to humans: Trichosporon inkin, Trichosporon ovoides,

Trichosporon cutaneum, Trichosporon asteroides, Trichosporon asahii, and Trichosporon mucoides® These strains

Table | Antifungal Susceptibilities of
Trichosporon inkin by the CLSI Broth
Microdilution Method

Antifungal Drugs | MIC (ng/mL) | Result
5-Flucytosine 32 /
Isavuconazole 0.5 /
Posaconazole 0.5 S
Voriconazole 0.5 /
Fluconazole 2.0 S
Itraconazole 0.25 S

Abbreviations: MIC, minimum inhibitory concentration;
S, Sensitive /: No corresponding breakpoint.
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typically form white or cream-colored colonies with a dry texture and a brain-shaped or radial surface. Microscopically,
blastospores, articular spores, pseudohyphae, and fungal filaments can be observed.?

The genus Trichosporon is regarded as a significant contributing factor to white piedra, summer-type hypersensitivity
pneumonitis, as well as various forms of invasive infections, primarily in individuals with weakened immune
systems.*7! asahii is the most common clinical isolate. From 2009 to 2016, the Chinese Hospital Invasive Fungi
Surveillance Network (CHIF-NET) collected 133 strains of Trichosporon, with T. asahii being the predominant species
(108, 81.2%). In contrast, only 5 strains (3.8%) of 7. inkin were isolated from various sources such as blood (1 case),
abscess (1 case), pleural effusion (1 case), and tissue (2 cases).* T. inkin was initially identified in a male scrotal eruption
in 1920.° The author examined 29 instances of invasive infections attributed to 7. inkin documented in various countries
from 1996 to 2024.These cases included 2 instances of endophthalmitis,*’ 6 cases of pulmonary infection,® ' 3 cases of

L1920 55 well

11,23

peritonitis,2’13’14 2 cases of endocarditis,'>"'® 3 cases of bloodstream infection,]z’”’18 3 cases of skin lesions,
as individual cases of meningitis,® brain abscess,”' systemic infection in an AML patient,** sternal wound infection,
esophagitis,?* sinusitis,”> osteomyelitis,*® toenail infection,”” among others. Additionally, there was a case of graft valve
infection following cardiac Bentall surgery.”® Further details are provided in Table 2.

Fungal endophthalmitis is a serious intraocular infection caused by harmful fungi that can cause vision loss.
According to the mode of infection, it can be divided into two categories: exogenous and endogenous, depending on
how the infection occurs. Typically, exogenous endophthalmitis arises from surgical operations or subsequent injuries,
whereas endogenous endophthalmitis is frequently linked to prolonged intravenous intubation, the administration of
immunosuppressive agents, the use of antibiotics, glucocorticoids, diabetes, kidney failure, and intravenous drug use.?’
Postoperative fungal endophthalmitis is relatively uncommon, accounting for less than 10% of microbial infections
following cataract surgery. Candida, Aspergillus, and Fusarium are among the common fungi implicated in this
debilitating disease.” Endophthalmitis caused by Trichosporon species is a rare occurrence. A literature review was
conducted using PubMed with the search term 7richosporon endophthalmitis’. As of May 2024, a total of 11 reports were
found, detailing 23 cases of Trichosporon endophthalmitis. Among the cases reviewed, 11 did not have Trichosporon
species identification information, with 10 of them being patients with clustered endophthalmitis following cataract
surgery.’® Of the remaining 12 cases, 4 were identified as T cutaneum,>' 3> 2 as T. inkin,*” and 3 cases identified as
T. beigelii (previously known as T, cutaneum)**>> and T. asahii.>>**" Specific data can be found in Table 3.

Different patient groups and immune statuses exhibit varying clinical manifestations of endophthalmitis. Among the
23 reported cases of Trichosporon endophthalmitis, 8 patients were identified as immunocompromised; within this
subgroup, 5 patients®>**>*% had hematological malignancies, all of whom presented with bilateral endophthalmitis and
Trichosporonemia. Additionally, one patient® undergoing heart transplantation developed endophthalmitis in the left eye
due to a massive pericardial effusion. The remaining 2 cases’™’ involved unilateral endophthalmitis following cataract
surgery in diabetic patients, with one case experiencing recurrence after the discontinuation of medication. Excluding one

. . . . . 1.34
case® with an unknown immune status, the immune function of the other 14 patients’®*'-*3°

with Trichosporon
endophthalmitis was normal. Although invasive Trichosporon infections are more prevalent among immunosuppressed
individuals, it is crucial to recognize that Trichosporon species can also cause severe infections in immunocompetent
patients, particularly those with implants and catheters.*®

So far, there have been only two recorded instances of 7. inkin endophthalmitis in existing literature. One instance
pertained to an endogenous infection in an individual with ischemic cardiomyopathy who was immunocompromised and
had previously received a heart transplant,® whereas the other instance was an exogenous infection that appeared six
weeks following cataract surgery in a patient suffering from poorly managed diabetes.” It is noteworthy that all cases
presented with unilateral infection. Postoperative endophthalmitis is typically classified based on when it occurs: it is
considered acute if it happens within six weeks after surgery, while it is referred to as chronic if the onset is delayed
beyond this period.>® The current case aligns with the typical presentation of chronic postoperative endophthalmitis, as
clinical symptoms appeared one year after cataract surgery. The patient, a retired city resident with good hygiene and
living habits and normal immune function, had previously undergone prosthetic aortic valve replacement at another
medical institution two years prior. However, subsequent cardiac ultrasound examinations revealed satisfactory position
and function of the prosthetic valve. Following consultations with the cardiology department and cardiac surgery,
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Table 2 Review of Case Reports of Invasive T. Inkin

Year, Sex/ Diagnosis (risk) Location of Infection Antifungal Used Outcome
ref Age
1996'> | F/46 Prosthetic mitral valve Endocarditis AMB, followed by oral ITC Improved
1997'3 | M/45 Renal failure, CAPD Peritonitis Oral FLC Improved
19988 F/9 CGD Pneumonia, paraspinal mass Ketoconazole Death
2000° M/9 CGD Lung abscesses FLC, AMB Death
20032 F/49 Renal failure, CAPD Peritonitis IV CAS Improved
2003'* | M/45 Renal failure, CAPD Peritonitis Oral FLC and 5-FC, Improved
2004'¢ | M/52 Prosthetic Aortic valve Endocarditis None Death
2004'° F/9 CGD Pneumonia CAS+AMB (switched to POC) Improved
M/13 CGD Pneumonia POC Improved
2006'° | Fi74 Rheumatoid arthritis Left forearm nodules Oral ITC Improved
2006 | M/30 AML Generalized infection MCA, AMB Death
20062 | F/71 Aortic root replacement surgery Sternal wound IV FLC Death
20077 | M/28 AIDS Blood-sepsis VRC, followed by oral ITC Improved
20112 | F/54 Lung cancer Esophagitis Oral FLC Ineffective
2012%° | F28 Multiple polyps Sinusitis None Lost to follow-up
2014 | M/19 Lung transplantation Sternal wound VRC Cure
M/42 Cardiac transplantation Pneumonia FLC switched to VRC Cure (soon died of
unrelated cause)
20157 | F/62 Onycholysis and Chromonychia Nail infection ITC Cure
2017%° | M/40 ALL Skin lesion VRC Improved
2017 | M21 X-linked CGD Brain Abscesses AMB+VRC, followed by oral Cure
POC
2018° F/49 Corticosteroids and antibiotics Meningitis AMB, VRC Death
therapy
2018 F/60 Multiple inflammatory nodules Skin abscesses VRC Cure
2018° M/69 Ischemic cardiomyopathy Endophthalmitis VRC, AMB Improved
2015'2 | M/71 Pemphigus foliaceus Pneumonia AMB Death
F/9 Pemphigus vulgaris Blood FLC switched to VRC Improved
2021% | M/63 Chronic obstructive pulmonary, Sternal Osteomyelitis VRC Cure
Lung Transplantation
202228 | M/71 Bentall procedure Bentall graft FLC Cure
2022'® | Fi39 Intestinal obstruction Blood None Death
20237 M/51 Cataract Surgery Endophthalmitis AMB switched to VRC Improved

Abbreviations: CAPD, continuous ambulatory peritoneal dialysis; CGD, chronic granulomatous disease; AML, acute myeloid leukemia; AIDS, Acquired Immune Deficiency
Syndrome; ALL, acute lymphoblastic leukemia; FLC, fluconazole; VRC, voriconazole; ITC, itraconazole; AMB, amphotericin B; 5-FC, 5-flucytosine; MCA, micafungin; CAS,
caspofungin; POC, posaconazole.

endophthalmitis caused by the valve replacement surgery was effectively ruled out. The disease progressed rapidly,
starting with an initial infection in the right eye that quickly escalated to endophthalmitis in both eyes. The pathogen
demonstrated the ability to develop a biofilm on the intraocular lens (IOL), facilitating its entry into the body and
subsequent infection. The IOL serves as a platform for fungi to adhere, proliferate, and evade the host’s immune
defenses, ultimately leading to endophthalmitis.’® Trichosporon species are recognized for their ability to inhabit
different areas of the human body, such as the skin, respiratory system, and digestive tract.® It is possible that the
infection in this case may have originated from the patient’s own microbiota. Additionally, the patient had a boil on their
right toe a month prior, but without a definitive etiological culture, the connection to endophthalmitis can not be
confirmed.

Owing to the restricted sample size and low levels of bacteria, negative culture results for vitreous humor are
commonly encountered, as demonstrated in this specific instance. Utilizing enrichment culture techniques may improve

the positivity rates and reduce the likelihood of missed detections. The colony characteristics of Trichosporon on

5808 e+ Infection and Drug Resistance 2024:17

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove

Fan et al

Table 3 Review of Case Reports of Endophthalmitis Due to Trichosporon

Year/ Country Sex/Age Diagnosis/Underlying Diseases Clinical Sample Species Antifungal Used/
Ref Isolated Outcome
1974/ Sudan M/70 Endophthalmitis/ cataract Anterior chamber T. cutaneum AMB/ineffective
aspirate
F/65 Endophthalmitis/ cataract Anterior chamber AMB/ineffective
contents
1994/3 Japan F/59 Endophthalmitis/AML Blood T. cutaneum MCZ, FLC,
AMB,5-FC/improved
2003/%* USA M/58 Endophthalmitis/systemic and ocular Vitreous/ T. beigelii FLC/improved
sarcoidosis intraocular lens
2007/% Japan M/64 Endophthalmitis/AML Blood T. beigelii AMB/improved
F/43 Endophthalmitis/AML AMB/improved
2008/ India Not described | Endophthalmitis Not described T. cutaneum AMB/ineffective
2009/°8 USA M/78 Endophthalmitis/AML/ bronchiolitis Blood/skin biopsy | Trichosporon | MCA, VRC/improved
obliterans spp
With organizing pneumonia/
pansinusitis, /renal insufficiency
2010/% USA F/82 Endophthalmitis/ cataract, Hypertension, Vitreous T. asahii VRC/improved
arthritis
2015/*” | Turkey M/72 Postoperative endophthalmitis /cataract, Vitreous/ T. asahii AMB, VRC/improved
mellitus intraocular lens
2018/° USA M/69 Endophthalmitis/ischemic Pericardial fluid T. inkin, AMB, VRC/improved
cardiomyopathy, cataract
M/37 Endophthalmitis/acute lymphoblastic Blood T. asahii AMB, VRC/improved
leukemia
2022/*° India M/F4:6 Cluster endophthalmitis (|0Ocases)/post— Vitreous Trichosporon | AMB, VRC/improved
62 (average cataract surgery Spp
age)
2023/ Malaysia M/51 Right eye postoperative Lens T. inkin VRCl/improved
endophthalmitis /Mellitus; cataract

Abbreviations: AML, acute myeloid leukemia; FLC, fluconazole; VRC, voriconazole; AMB, amphotericin B; 5-FC, 5-flucytosine; MCA, micafungin; MCZ, miconazole.

Sabouraud dextrose agar (SDA) can be difficult to distinguish from other yeast-like colonies, complicating species
identification within the Trichosporon genus through conventional morphological approaches.” Commercial identification
techniques, such as API 20 C AUX and Vitek 2 Compact YST, frequently produce inconclusive findings.* In this
instance, the strain was first identified as Trichosporon asahii with the Vitek 2 Compact YST system; however, further
evaluations employing matrix-assisted laser desorption ionization time-of-flight (MALDI-TOF) mass spectrometry and
sequencing indicated it to be Trichosporon inkin. MALDI-TOF MS can serve as a rapid and accurate alternative to gene
sequencing for identifying Trichosporon species, particularly when gene sequencing is not routinely feasible in most
laboratories. Research indicates that when strains are present in the respective databases, the Bruker Biotyper system and
Vitek MS system boast correct identification rates of 100% and 97.5%. Trichosporon inkin exists in the databases of both
detection systems, and the analysis results in this case are consistent. The Bruker Biotyper MS system exhibited superior
accuracy in identifying non-asahii 7richosporon species compared to the Vitek MS system, albeit without a significant
difference. This discrepancy is attributed to the broader inclusion of Trichosporon species within the Bruker database as
opposed to the Vitek database. Further confirmation is recommended for results indicating Trichosporon asahii
identified by Vitek 2 Compact YST.

Trichosporon and Cryptococcus show similarities in both their phylogenetic and biochemical characteristics.'
Glucuronoxylomannan (GXM), a polysaccharide antigen found in Cryptococcus neoformans, hinders the process of
phagocytosis. In addition, Trichosporon contains an analogous antigen resembling GXM, which interacts with the GXM
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present in Cryptococcus neoformans and seems to be linked to invasive Trichosporon disease.” The strain of
Cryptococcus neoformans in this case is positive for the polysaccharide antigen, and it can be identified by its
morphology and colony characteristics under the microscope.

Invasive infections due to Trichosporon present as an opportunistic illness that may be fatal, with mortality rates
varying between 42 and 90%.* Of the 29 documented instances of such infections linked to T inkin. (Table 3), 8 resulted
in death, yielding a mortality rate of 27.6%. This relatively lower mortality rate might be attributed to the limited number
of invasive infections caused by this pathogen and its low drug resistance rate. It is noteworthy that in 3 cases, antifungal
drugs were not administered, the patients’ demise before the identification of the pathogenic organism.

Antifungal agents can be classified into four categories according to their mechanisms of action: azoles (such as
fluconazole, itraconazole, and voriconazole), polyenes (like Amphotericin B), echinocandins (including caspofungin and
micafungin), and others (5-fluorocytosine). Nevertheless, all antifungals face challenges when treating fungal endophthal-
mitis, including inadequate ocular penetration of both systemic and topical therapies, intrinsic resistance of fungal
pathogens to these medications, the fungistatic properties of certain drugs (azoles), variations in the pathogen’s suscept-
ibility in vitro compared to in vivo, and differences in drug susceptibility among various fungal species or isolates.*”

Fungal endophthalmitis is a rare condition, and consequently, there is no established standard treatment. Current
treatment strategies generally involve the use of intravitreal and/or systemic antifungal medications, in conjunction with
vitrectomy surgery.*® However, there is limited data regarding the efficacy of antifungal agents against Trichocystis species,
particularly in the context of endophthalmitis cases, which poses a significant challenge to therapeutic management.

Trichosporon is intrinsically resistant to anidulafungin, caspofungin, and micafungin®® Prior research® has shown that
echinocandins demonstrate limited effectiveness against Trichosporon isolates and are not appropriate for the treatment
of Trichosporon infections.

Current treatment options for Trichosporon endophthalmitis primarily involve voriconazole and amphotericin B either
in combination or as monotherapy. Among the 23 cases documented in 11 articles, 13 cases received the combination of
voriconazole and amphotericin B®***7 (56.5%, 13/23), with 3 cases showing treatment failure. Five cases were treated
with amphotericin B alone®'**~> (21.7%, 5/23), and 3 cases did not respond to treatment. Two cases were managed with

736 while one case involved a combination of voriconazole and micafungin.*® A patient suffering

voriconazole alone,
from acute myeloid leukemia (AML) who had hyphosphora fungemia and endophthalmitis received treatment that
included micafungin, fluconazole, amphotericin B, and 5-fluorouracil.>* Moreover, there was an instance of endophthal-
mitis following cataract surgery, attributed to 7. beigelii, which was successfully managed through systemic fluconazole
administration alongside intraocular debridement.>*

Research® has shown that azole antifungal agents exhibit greater in vitro efficacy against Trichosporon isolates, with
Voriconazole demonstrating the strongest antibacterial activity in vitro, evidenced by a geometric mean (GM) value of

0.09 pg/mL. Agrawal et al*°

have noted that combining voriconazole with amphotericin B provides notable pharmaco-
kinetic benefits for treating Trichosporon endophthalmitis. Although amphotericin B is known for its limited ability to
penetrate intraocularly, its longer half-life exceeds that of voriconazole.® However, the administration of intravitreal
amphotericin B may pose risks to the retina, and its various side effects could make it less suitable for regular use in
managing fungal endophthalmitis.*®

Fluconazole and Voriconazole, administered either intravitreally or systemically, continue to be a reliable option for
addressing fungal endophthalmitis, thanks to their outstanding intraocular concentrations and safety profile.>”

The minimum inhibitory concentrations (MICs) for this strain in relation to 5-fluorocytosine, isavuconazole, posa-
conazole, voriconazole, fluconazole, and itraconazole are as follows: 32 pg/mL for 5-fluorocytosine, and 0.5 pg/mL for
isavuconazole, posaconazole, voriconazole, and itraconazole, while fluconazole exhibits a MIC of 2.0 pg/mL.
Nevertheless, there are constraints in the interpretation of MIC values for 7. inkin, since the Clinical and Laboratory
Standards Institute (CLSI) and the European Committee on Antimicrobial Susceptibility Testing (EUCAST) have yet to
set breakpoints for this particular species.® Consequently, the majority of strains documented in the literature have not
been subjected to testing for the minimum inhibitory concentration of antifungal agents; instead, they have predomi-

nantly received empirical treatment.
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The ECV breakpoints provided by M57S-Ed4*' are only available for 7. asahii against posaconazole, fluconazole,
and itraconazole. Based on these breakpoints, this strain is susceptible to fluconazole, but susceptibility to voriconazole
cannot be determined. The MIC values of voriconazole required for successful treatment of 7richosporon endophthal-
mitis are reported to be 0.023pg/mL and 0.12 pg/mll,”>” both lower than the MIC value in this case. The patient was
empirically treated with voriconazole for 10 days, underwent vitrectomy, and received intravitreal drug injection in the
right eye, but did not show improvement in symptoms. This suggests that with an in vitro MIC value of 0.5pg/mL for
T. inkin against voriconazole, the desired antibacterial effect may not be achieved. In addition, due to the short half-life of
voriconazole, treatment frequency may not be sufficient.

It is crucial to establish appropriate drug susceptibility testing methods and standardized breakpoints for Trichosporon
species as soon as possible to ensure precise treatment. Additionally, conducting multicenter studies is essential to
validate these findings and explore alternative antifungal therapies for Trichosporon endophthalmitis. These initiatives
will provide a robust foundation for developing optimal treatment strategies for this infection.

Although some studies have indicated that fluconazole may be less effective in vivo and in vitro compared to
voriconazole, posaconazole, and isavuconazole,' It is crucial to recognize that different strains of the same species might
display diverse sensitivities to fluconazole.!' In this particular case, the patient exhibited sensitivity to fluconazole as
evidenced by drug sensitivity results. Following 8 days of fluconazole treatment, the patient’s plasma concentration of
fluconazole was measured at 8.55mg/L. The systemic fluconazole therapy was continued for 4 months, resulting in no
recurrence of endophthalmitis after discontinuation of the drug. The patient’s visual acuity in the right eye was recorded
as 20/63 and in the left eye as 20/40, meeting the patient’s daily visual needs.While the initial two cases were primarily
treated with systemic and intravitreal voriconazole, this case represents the first successful treatment of 7. inkin
endophthalmitis with fluconazole.

Conclusion
Fungal infection should be suspected in cases of endophthalmitis following cataract surgery, with early detection and
timely diagnosis being crucial. Utilizing enrichment culture of vitreous humor can enhance the rate of positive detection.
It is recommended to actively conduct Trichosporon antifungal drug sensitivity tests, as precise treatment based on these
results can positively impact the management of endophthalmitis and aid in the recovery of vision in patients. In
situations where the pathogenic bacteria cannot be identified and antifungal susceptibility testing is performed, empirical
treatment with fluconazole in suspected cases may help in promptly reducing the pathogen load.

It is important to note that this study is limited by its single case design, and individual variations may impact the
generalizability of the findings. Future research will aim to conduct multicenter, large-scale studies to validate these
results and explore new antifungal options.

Data Sharing Statement
The article contains the original contributions outlined in the study. Any additional questions may be addressed to the
authors responsible for correspondence.

Ethics Approval and Informed Consent

The research involving human participants received approval from the Ethics Review Board at The First People’s
Hospital of Xianyang, which also approved the publication of the case details.The patient granted written informed
consent for participation in this research.

Consent for Publication
Consent for Publication The patient provided written informed consent for the publication of this case report, and the
consent form can be made available for review by the editor if required.

Acknowledgments
The authors thank the patient for his cooperation during the diagnostic process.

Infection and Drug Resistance 2024:17 heeps: 5811

Dove:


https://www.dovepress.com
https://www.dovepress.com

Fan et al Dove

Funding

The authors state no funding is involved.

Disclosure
The authors state that the study was carried out without any commercial or financial ties that might be interpreted as

a possible conflict of interest.

References

1

. Jannic A, Lafaurie M, Denis B, et al. Trichosporon inkin causing invasive infection with multiple skin abscesses in a renal transplant patient

successfully treated with voriconazole. JAAD Case Rep. 2017;4(1):27-29. doi:10.1016/j.jdcr.2017.10.008

. Madariaga MG, Tenorio A, Proia L. Trichosporon inkin peritonitis treated with caspofungin. J Clin Microbiol. 2003;41(12):5827-5829.

doi:10.1128/JCM.41.12.5827-5829.2003

. Milan EP, Silva-Rocha WP, de Almeida JJS, et al. Trichosporon inkin meningitis in Northeast Brazil: first case report and review of the literature.

BMC Infect Dis. 2018;18(1):470. doi:10.1186/s12879-018-3363-7

. Guo LN, Yu SY, Hsueh PR, et al. Invasive infections due to Trichosporon: species distribution, genotyping, and antifungal susceptibilities from

a multicenter study in China. J Clin Microbiol. 2019;57(2):e01505-18. doi:10.1128/JCM.01505-18

. Nishimoto K. Remarkable works and cases in the history of medical mycology in Japan. Med Mycol J. 2017;58(2):J29-J33. doi:10.3314/

mm;j.17.002

. Scofield-Kaplan SM, Chen RWS, Flynn HW, et al. Recalcitrant EndogenousZrichosporonEndophthalmitis in 2 Immunocompromised Patients.

Ophthalmol Retina. 2018;2(7):746-748. doi:10.1016/j.0ret.2018.02.007

. Thilagaraj S, Zahari M, Sarojini K, et al. Trichosporon endophthalmitis following cataract surgery: a case report. Cureus. 2023;15(1):e34067.

doi:10.7759/cureus.34067

. Mussa AY, Singh K, Randhawa HS, et al. Disseminated fatal trichosporonosis: first case due to Trichosporon inkin. J Mycol Med. 1998;8:196—199.
. Piwoz JA, Stadtmauer GJ, Bottone EJ, et al. Trichosporon inkin lung abscesses presenting as a penetrating chest wall mass. Pediatr Infect Dis J.

2000;19(10):1025-1027. doi:10.1097/00006454-200010000-00023

10. Wynne SM, Kwon-Chung KJ, Shea YR, et al. Invasive infection with Trichosporon inkin in 2 siblings with chronic granulomatous disease.
J Allergy Clin Immunol. 2004;114(6):1418-1424. doi:10.1016/j.jaci.2004.07.066

11. Almeida Janior JN, Song AT, Campos SV, et al. Invasive Trichosporon infection in solid organ transplant patients: a report of two cases identified
using IGS1 ribosomal DNA sequencing and a review of the literature. Transpl Infect Dis. 2014;16(1):135-140. doi:10.1111/tid.12179

12. de Almeida Junior J N, Buccheri de Oliveira R, Duarte A, et al. Trichosporon inkin as an emergent pathogen in patients with severe pemphigus.
JAMA Dermatol. 2015;151(6):642-645. doi:10.1001/jamadermatol.2014.5462

13. Lopes JO, Alves SH, Klock C, et al. Trichosporon inkin peritonitis during continuous ambulatory peritoneal dialysis with bibliography review.
Mycopathologia. 1997;139(1):15-18. do0i:10.1023/a:1006870017725

14. Crowther KS, Webb AT, McWhinney PH. Trichosporon inkin peritonitis in a patient on continuous ambulatory peritoneal dialysis returning from
the Caribbean. Clin Nephrol. 2003;59(1):69-70. doi:10.5414/cnp59069

15. Chaumentin G, Boibieux A, Piens MA, et al. Trichosporon inkin endocarditis: short-term evolution and clinical report. Clin Infect Dis. 1996;23
(2):396-397. doi:10.1093/clinids/23.2.396

16. Ramos JM, Cuenca-Estrella M, Gutierrez F, et al. Clinical case of endocarditis due to Trichosporon inkin and antifungal susceptibility profile of the
organism. J Clin Microbiol. 2004;42(5):2341-2344. doi:10.1128/JCM.42.5.2341-2344.2004

17. David C, Martin DB, Deng A, et al. Disseminated 7richosporon inkin and Histoplasma capsulatum in a patient with newly diagnosed AIDS. J Am
Acad Dermatol. 2008;59(2 Suppl 1):S13-15. doi:10.1016/j.jaad.2007.08.027

18. Santos FA, Leite-Andrade MC, Vasconcelos MA, et al. Trichosporon inkin fungemia case report: clinical and laboratory management. Future
Microbiol. 2022;17:81-87. doi:10.2217/fmb-2021-0017

19. Song HJ, Chung SL, Lee KS. Trichosporon inkin subcutaneous infection in a rheumatoid arthritis patient. Int J Dermatol. 2007;46(3):282-283.
doi:10.1111/5.1365-4632.2006.03087x

20. Thion LA, Coutard A, Eloy O, et al. Trichosporon inkin disseminated infection. Intensive Care Med. 2017;43(9):1413-1414. doi:10.1007/s00134-
017-4862-5

21. Hajjar J, Restrepo A, Javeri H, Wiederhold NP, Papanastassiou AM, Patterson TF. Multiple brain abscesses caused by Trichosporon inkin in
a patient with X-linked chronic granulomatous disease (CGD) successfully treated with antifungal therapy. J Clin Immunol. 2017;37(6):519-523.
PMID: 28698914. doi:10.1007/s10875-017-0419-1

22. Koyanagi T, Nishida N, Osabe S, et al. Autopsy case of disseminated Trichosporon inkin infection identified with molecular biological and
biochemical methods. Pathol Int. 2006;56(12):738-743. doi:10.1111/j.1440-1827.2006.02040

23. Davies F, Logan S, Johnson E, et al. Sternal wound infection by 7richosporon inkin following cardiac surgery. J Clin Microbiol. 2006;44
(7):2657-2659. doi:10.1128/JCM.00208-06

24. Macédo DP, de Oliveira NT, da Silva VK, et al. Trichosporon inkin esophagitis: an uncommon disease in a patient with pulmonary cancer.
Mycopathologia. 2011;171(4):279-283. doi:10.1007/s11046-010-9367-5

25. Janagond A, Krishnan KM, Kindo AlJ, et al. Trichosporon inkin, an unusual agent of fungal sinusitis: a report from south India. Indian J Med
Microbiol. 2012;30(2):229-232. doi:10.4103/0255-0857.96704

26. Ruiz E, Moreno P, Poveda DS, et al. case report on sternal osteomyelitis by Trichosporon inkin complicating lung transplantation: effective
treatment with vacuum-assisted closure and surgical reconstruction. Transplant Proc. 2022;54(1):54-56. doi:10.1016/].

27. Ortega-Springall MF, Arroyo-Escalante S, Arenas R. Onycholysis and chromonychia: a case caused by Trichosporon inkin. Skin Appendage Disord.
2016;1(3):144-146. doi:10.1159/000441065

5812 https: Infection and Drug Resistance 2024:17

Dove!


https://doi.org/10.1016/j.jdcr.2017.10.008
https://doi.org/10.1128/JCM.41.12.5827-5829.2003
https://doi.org/10.1186/s12879-018-3363-7
https://doi.org/10.1128/JCM.01505-18
https://doi.org/10.3314/mmj.17.002
https://doi.org/10.3314/mmj.17.002
https://doi.org/10.1016/j.oret.2018.02.007
https://doi.org/10.7759/cureus.34067
https://doi.org/10.1097/00006454-200010000-00023
https://doi.org/10.1016/j.jaci.2004.07.066
https://doi.org/10.1111/tid.12179
https://doi.org/10.1001/jamadermatol.2014.5462
https://doi.org/10.1023/a:1006870017725
https://doi.org/10.5414/cnp59069
https://doi.org/10.1093/clinids/23.2.396
https://doi.org/10.1128/JCM.42.5.2341-2344.2004
https://doi.org/10.1016/j.jaad.2007.08.027
https://doi.org/10.2217/fmb-2021-0017
https://doi.org/10.1111/j.1365-4632.2006.03087x
https://doi.org/10.1007/s00134-017-4862-5
https://doi.org/10.1007/s00134-017-4862-5
https://doi.org/10.1007/s10875-017-0419-1
https://doi.org/10.1111/j.1440-1827.2006.02040
https://doi.org/10.1128/JCM.00208-06
https://doi.org/10.1007/s11046-010-9367-5
https://doi.org/10.4103/0255-0857.96704
https://doi.org/10.1016/j
https://doi.org/10.1159/000441065
https://www.dovepress.com
https://www.dovepress.com

Dove Fan et al

28. Ballesteros RV, Polo JCG, Balcones LDV, et al. Trichosporon inkin and recurrent infection of Bentall graft: a unique infection. Rev Port Cardiol.
2023;42(6):581-582. doi:10.1016/j.repc.2022.10.009

29. Yonggang R, Yuanyuan Z, Man L. Clinical diagnosis and treatment of fungal endophthalmitis in 12 patients. J Clin Ophthalmol. 2020;28
(01):42-44.

30. Agrawal S. Spectrum of signs, symptoms, and treatment in amphotericin B-resistant Trichosporon endophthalmitis: a series of ten cases of

post-cataract surgery cluster endophthalmitis. /ndian J Ophthalmol. 2022;70(11):4004-4009. doi:10.4103/ijo.1JO_1938 22

. Sheikh HA, Mahgoub S, Badi K. Postoperative endophthalmitis due to Trichosporon cutaneum. Br J Ophthalmol. 1974;58(6):591-594.

doi:10.1136/bj0.58.6.591

32. Morimoto S, Shimazaki C, Goto H, et al. Trichosporon cutaneum fungemia in patients with acute myeloblastic leukemia and measurement of serum
D-arabinitol, candida antigen (CAND-TEC), and beta-D-glucan. Ann Hematol. 1994;68(3):159-161. doi:10.1007/BF01727422

33. Chakrabarti A, Shivaprakash MR, Singh R, et al. Fungal endophthalmitis: fourteen years’ experience from a center in India. Retina. 2008;28
(10):1400-1407. doi:10.1097/iae.0b013e318185¢943

34. Taskintuna I, Oz O, Teke MY, et al. Morning glory syndrome: association with moyamoya disease, midline cranial defects, central nervous system
anomalies, and persistent hyaloid artery remnant. Retina. 2003;23(3):400—402. doi:10.1097/00006982-200306000-00018

35. Hara S, Yokote T, Oka S, et al. Endophthalmitis due to 7richosporon beigelii in acute leukemia. Int J Hematol. 2007;85(5):415-417. doi:10.1532/
1JH97.06228

36. Slocumb RW, Elner SG, Hall EF. Chronic postoperative fungal endophthalmitis caused by Trichosporon asahii. Retin Cases Brief Rep. 2010;4
(4):366-367. doi:10.1097/ICB.0b013e3181b5ef61

37. Gonul S, Gedik S, Ozturk BT, et al. Postoperative fungal endophthalmitis caused by Trichosporon asahii treated with voriconazole. Arg Bras
Oftalmol. 2015;78(4):252-254. doi:10.5935/0004-2749.20150065

38. Walia H, Tucci VT, Greene JN, et al. A case of endogenous Trichosporon endophthalmitis treated with micafungin and voriconazole. J Glob Infect
Dis. 2009;1(1):71-74. doi:10.4103/0974-777X.52987

39. Bhullar GK, Dawkins RCH, Paul RA, et al. Fungal endophthalmitis: a 20-year experience at a tertiary referral centre. Clin Exp Ophthalmol.
2020;48(7):964-972. doi:10.1111/ce0.13820

40. CLSI. Performance Standards for Antifungal Susceptibility Testing of Yeasts. 3rd ed. Wayne, PA: Clinical and Laboratory Standards Institute; 2022:
M27M44S—Ed3.

41. CLSIL. Epidemiological Cutoff Values for Antifungal Susceptibility Testing.,Ath ED ed. Wayne, PA: Clinical and Laboratory Standards Institute;
2022:M57S-Ed4.

3

—_

Infection and Drug Resistance Dove

Publish your work in this journal

Infection and Drug Resistance is an international, peer-reviewed open-access journal that focuses on the optimal treatment of infection (bacterial,
fungal and viral) and the development and institution of preventive strategies to minimize the development and spread of resistance. The journal is
specifically concerned with the epidemiology of antibiotic resistance and the mechanisms of resistance development and diffusion in both hospitals and
the community. The manuscript management system is completely online and includes a very quick and fair peer-review system, which is all easy to use.
Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/infection-and-drug-resistance-journal

Infection and Drug Resistance 2024:17 “ J in n Dove 5813


https://doi.org/10.1016/j.repc.2022.10.009
https://doi.org/10.4103/ijo.IJO_1938_22
https://doi.org/10.1136/bjo.58.6.591
https://doi.org/10.1007/BF01727422
https://doi.org/10.1097/iae.0b013e318185e943
https://doi.org/10.1097/00006982-200306000-00018
https://doi.org/10.1532/IJH97.06228
https://doi.org/10.1532/IJH97.06228
https://doi.org/10.1097/ICB.0b013e3181b5ef61
https://doi.org/10.5935/0004-2749.20150065
https://doi.org/10.4103/0974-777X.52987
https://doi.org/10.1111/ceo.13820
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Case Presentation
	Discussion
	Conclusion
	Data Sharing Statement
	Ethics Approval and Informed Consent
	Consent for Publication
	Acknowledgments
	Funding
	Disclosure

