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Abstract: Phialemonium species are a class of opportunistic pathogenic fungi widely present in the environment that cause invasive
diseases in hosts with normal or weak immune functions. Common infections include peritonitis, endocarditis, osteomyelitis, and skin
infections of wounds after burns, whereas endophthalmitis is rarely reported. Here, we report acute post-cataract endophthalmitis
caused by Phialemoniopsis curvata in China. The isolated pathogen was identified using microscopy, culture, and sequencing. After
vitrectomy, intraocular lens removal surgery, voriconazole injection, and topical voriconazole treatment, the patient’s symptoms were
alleviated.

Keywords: Phialemoniopsis curvata, fungal endophthalmitis, cataract surgery, voriconazole

Introduction
Acute post-cataract endophthalmitis is the most serious complication of cataract surgery and may cause permanent
vision loss in the affected eye. In culture-positive cases, Gram-positive cocci, accounting for approximately 95% of
the isolates, and coagulase-negative staphylococci are the main pathogens (70% of the cases).' Phialemoniopsis
curvata is a dematiaceous fungus that is rarely diagnosed as a pathogenic fungus of endophthalmitis.> The
pathogenicity of the pathogen may be ignored in some cases because of difficulties in its identification and
detection.’

Although rare, fungal endophthalmitis can seriously affect the vision of patients.* However, because of the rarity of
P. curvata infection, there are no accurate data to base a recommendation for the treatment of choice.’ Herein, we report
the first case of acute post-cataract endophthalmitis caused by P. curvata in China, which may provide a reference for the
diagnosis and treatment of this rare pathogen.

Case Report

A healthy 38-year-old man was admitted to our hospital with purulent endophthalmitis of the left eye. A month ago, the
patient underwent cataract surgery, corneal debridement, and suture surgery due to the left eye being stabbed by a rusty
wire. Ten days after surgery, the patient complained of blurred vision and received intraocular injections of ceftazidime,
vancomycin, dexamethasone, and fluconazole (FLC) (usage was unclear); however, there was no significant improve-
ment. His best-corrected visual acuity (BCVA) in the left eye was counting fingers at 0.2 m on admission. There were
a slightly congested conjunctiva, an unclear iris, a slightly edematous corneal epithelium, and a slightly dilated pupil
(5 mm) with no light reflex. A 2-mm hypopyon was seen and purulent discharge was observed in the vitreum, the bottom
of the eye could not be seen clearly (Figure 1A). Eye B-ultrasound showed a large number of low and medium echo spots
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Figure | Ophthalmological examinations of the patient’s left eye.
Notes: (A) Appearance of the eye on admission. (B) In vivo confocal microscopy. (C) B-ultrasound of the eye on admission. (D) B-ultrasound of the eye three weeks after discharge.

in the vitreous cavity (Figure 1C). Subsequently, vitrectomy and intraocular lens removal were performed. In vivo
confocal microscopy showed partially defective corneal epithelium and inflammatory cells with filamentous high-
reflective clusters (consistent with fungal hyphae, invading approximately 85 pum), suggesting a fungal infection
(Figure 1B).

To detect the pathogen, intraocular lens specimens were collected, stained with Gram staining, and inoculated on
blood agar (BA) and Sabouraud’s dextrose agar (SDA) at 35°C and 28°C. Direct Gram staining of the specimen
microscopically showed oval fungal spores and hyphae, which were similar to those of Fusarium (Figure 2A).
Fungal growth was visible on both the BA and SDA after 2 days of incubation. The fungus was inoculated on potato
dextrose agar and Czapek Dox agar at 28°C. After 7 days of culture, the colonies became wet, flat, and yellow-
white, without aerial hyphae, and the back was brown-yellow (Figure 2B-E). The conidiophore was rooted in
irregularly swollen hyphae, and conidia were smooth, hyaline, thick-walled, single, or clumped at the mucoid
pseudohead (Figure 2F-I). DNA was extracted using the TIANamp Yeast DNA Kit (Tiangen, Beijing, China). The
internal transcribed spacer (ITS) gene was amplified and sequenced to identify the species using the primers ITS-
F (5'-TCCGTAGGTGAACCTGCGG-3') and ITS-R (5'-TCCTCCGCTTATTGATATGC-3").% Polymerase chain reac-
tion (PCR) was performed using an Applied Biosystems thermal cycler (Applied Biosystems, Foster City, CA, USA)
as follows: denaturation for 5 min at 94°C; 30 cycles of 30 s at 95°C, 45 s at 55°C, and 45 s at 72°C; and a final
extension for 10 min at 72°C. The amplified DNA fragments were 540 bp in size, and similarity to the P. curvata
sequence (GenBank KC771519.1) was as high as 100.0%. In vitro antifungal susceptibility was determined by broth
dilution, according to CLSI M38-A.” The minimum inhibitory concentrations (MICs) of posaconazole (POS),
voriconazole (VRC), itraconazole (ITR), anidulafungin (AND), micafungin (MCF), caspofungin (CAS), amphoter-
icin B (AMB), FLC, and flucytosine (5-FC) were 0.03, 0.06, 0.03, 0.03, 0.03, 0.06, 0.25, 8, and >64 pg/mL,
respectively.
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Figure 2 Microscopic and macroscopic morphology of Phialemoniopsis curvata.

Notes: (A) Direct Gram stain of the specimen showing Gram-positive oval fungal spores and fungal hyphae (%1000). (B—E) The morphology of P. curvata cultured on blood
agar, Sabouraud’s dextrose agar, potato dextrose agar, and Czapek Dox agar, respectively, at 28°C for 7 days. (F) P. curvata with no stain. (G and H) Microscopic morphology
of P. curvata stained by lactophenol cotton blue (x1000). (I) P. curvata with Calcofluor White fluorescence staining (x1000).

The antifungal regimen was based on the results of drug susceptibility and treatment advice for dematiaceous fungi.”®
The patient was treated with VRC (200 pg) injections into the vitreous cavity every 3 or 4 days and six times in total,
FLC (0.2 g) intravenously infused once a day, and 1% VRC eye drops six times a day. BCVA was 0.01 at discharge. The
patient continued taking VRC eye drops six times a day and VRC oral tablets (0.2 g) twice a day. Three weeks later,
conjunctival hyperemia of the left eye was relieved, vitreous opacity was reduced according to eye B-ultrasound
(Figure 1D), and no purulent substance could be seen.
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Discussion

Phialemoniopsis was originally named Phialemonium and includes two species, P. obovatum and P. curvatum (named P,
curvata now). Fungal infections due to Phialemoniopsis have rarely been reported in medical literature. In this case, we
first reported a patient diagnosed with acute post-cataract endophthalmitis due to P. curvata in China, which was based on
the combination of intraocular lens specimen Gram staining, culturing, gene sequencing, clinical features, and efficacy
after adjustment of the treatment regimen for the fungus.

In our case, the patient was previously healthy and immunocompetent. P. curvata-induced endophthalmitis
occurred due to the left eye being stabbed by a rusty wire. Presently, there are only four reports of endophthalmitis
caused by P. curvata in the PubMed database (Table 1). Two of the previous cases were secondary to self-injection
of drugs contaminated with P curvata and were treated with AMB.°'' The third was corneal infection after
phacoemulsification for cataract, taking combination therapy with AMB, natamycin, and ketoconazole.'? The fourth
was a corneal infection combined with P. curvata and Acanthamoeba, treated with polyhexamethylene biguanide and
VRC against the two pathogens.'® Phialemoniopsis infection often occurs in patients undergoing hemodialysis for
end-stage renal failure, hematological malignancies, kidney transplantation, and other immunocompromised diseases,
and endophthalmitis caused by P. curvata mainly affects the elderly.'®'? However, referring to the study by
Roszkowska et al'® and this case, it can also occur in immunocompetent and younger patients. For patients with
underlying diseases or complications, endophthalmitis caused by P. curvata can be secondary to bloodstream

10,11

infection, while for patients who underwent cataract surgery or were previously healthy, P. curvata infections

were mostly exogenous and confined to the eyes.'*'?

Initial fungal endophthalmitis may be difficult to diagnose because of the difficulty in obtaining satisfactory
intraocular specimens and prior use of antibiotics. Pigmentation of Phialemoniopsis hyphae and spores is not
always obvious, and the yellow-white and cottony colonies are similar to those of Fusarium. In our case, the
result of the direct smear microscopic examination of P. curvata was thought to be Fusarium, and the microscopic
image after culture was similar to the poorly sporulating Fusarium and Acremonium.'®'*'> In some cases,
histological staining, such as Fontana—Masson silver staining, can demonstrate Phialemoniopsis hyphae pigmenta-
tion, which helps distinguish these fungi from other species, especially Aspergillus. The diagnosis of P. curvata
depends on molecular biology methods, which can be clearly identified through amplification and sequencing
comparison of 28S rRNA and ITS gene.'® In cases of rapid disease progression and difficulty in culturing, the use
of specific primer pairs for quick molecular detection of Phialemoniopsis is expected to be therapeutically
effective.

As it is a rare clinical isolate, there are no exact data to recommend the best treatment for P. curvata. Previous
reports have shown that these three patients received surgical treatment and intravitreal injection of AMB after

developing P. curvata causing endophthalmitis, but the effect was not good'®™'2

—two of the patients had to have
their eyes removed,'®'? and one patient’s postoperative vision was limited to 20/2500."" In our case, the in vitro
drug susceptibility test showed that the MICs of POS, VRC, ITR, AND, MCF, and CAS were low (<0.06 pg/mL),
whereas the MICs of FLC (8 pg/mL) and 5-FC (>64 pg/mL) were high. Compared with most strains reported in
the literature, the MICs of triazole drugs (ITR, FLC, VRC, and POS) and 5-FC reported in our case were
consistent, whereas the MICs of MCF and CAS were lower.>'""'? Treatment with local intravitreal injections (200
ug/every 3 or 4 days) and 1% VRC (six times/day) eye drops was effective. More than 70% of patients with
Phialemoniopsis infection used AMB, as previously reported.'®'® However, in vitro drug susceptibility test results
showed that the MIC of AMB was >2 mg/L in more than 50% of Phialemoniopsis strains, whereas the MIC of
VRC was <l mg/L in 85% of strains.>'”"'” VRC may be the preferred empirical drug because of its broad

activity, accumulated clinical experience, fewer side effects, and availability of intravitreal injection.

Conclusion
To our knowledge, this is the first reported case of P. curvata-induced endophthalmitis in China. P. curvata caused acute
post-cataract endophthalmitis in a healthy middle-aged patient, and treatment with VRC intraocular injections proved to
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Table | Reported Cases of Endophthalmitis Caused by Phialemoniopsis curvata

Year | Country | Age/Sex | Basic Condition Type of Site of Infection Surgical Treatment Antifungals Used Outcome Reference
Infection
2002 Israel 71/male | Biologic prosthetic | Endogenous | Fungemia, Bilateral cataract extraction and pars plana AMB (intravitreal) Vision Zayit-Soudry
aortic valve endocarditis, vitrectomy, left eye repeat pars plana vitrectomy limited etal'
bilateral eyes
2002 Israel 70/male | Type 2 diabetes, Endogenous | Right eye Vitrectomy, enucleation AMB (intravitreal) Right eye Weinberger
hypertension removed etal'
2011 Brazil 84/male | After cataract Exogenous Right eye Corneal keratoplasty, corneal resection and AMB + natamycin Right eye Freda et al'?
surgery repair, enucleation (external), AMB removed
(intravitreal), KTC
(oral)
2020 Italy 54/female | Healthy Exogenous Right eye None PHMB, VRC Vision Roszkowska
(external) restored etal'
2021 China 39/male | After cataract Exogenous Left eye Vitrectomy and intraocular lens removal VRC (intravitreal, Vitreous This report
surgery external and oral), opacity
FLC (intravenously) reduced

Abbreviations: AMB, amphotericin B; VRC, voriconazole; KTC, ketoconazole; FLC, fluconazole; PHMB, polyhexamethylene biguanide.
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be effective. Fungal-induced endophthalmitis is uncommon and difficult to discern based on clinical presentation.
Molecular detection can effectively help identify rare fungi whose morphological staining and biochemical character-
istics are difficult to ascertain.

Abbreviations

BCVA, best-corrected visual acuity; BA, blood agar; SDA, Sabouraud’s dextrose agar; ITS, internal transcribed spacer;
MICs, minimum inhibitory concentrations; POS, posaconazole; VRC, voriconazole; ITR, itraconazole; AND, anidula-
fungin; MCF, micafungin; CAS, caspofungin; AMB, amphotericin B; FLC, fluconazole; 5-FC, flucytosine.
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