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CASE REPORT

Ocular Phaeohyphomycosis Caused by Veronaea botryose:
A Novel Fungal Infection in Human Beings

Samaneh Davoudi, MD, Nishi Shah, MD, Gibran Khurshid, MD, and Ankit Shah, MD

Purpose: To describe an aggressive, refractory case of Veronaea
botryosa-associated mycokeratitis progressing to endophthalmitis.

Methods: Observational case report and review of relevant
literature.

Results: An 80-year-old man with a history of lung cancer and
diabetes mellitus type 2 presented as an emergent referral to the
corneal service with a corneal ulcer and associated endothelial plaque
that responded initially to topical steroid and antiviral therapy but
subsequently progressed to fungal endophthalmitis. The patient
underwent an emergent penetrating keratoplasty and pars plana
vitrectomy. Despite multiple negative Grocott methenamine silver
smears, gram stains, eye cultures (aerobic, anaerobic, and fungal), and
inconclusive confocal microscopy, the host corneal tissue pathology
revealed melanin-containing fungi (phaeohyphomycosis). Further
speciation of the pathology specimen revealed mold and phenotypic
characterization and DNA sequencing confirmed V. botryose.

Conclusions: Veronaea botryose is a rare fungal infection with
previously reported human cutaneous, subcutaneous, and submuco-
sal infections. This is the first documented case of phacohyphomy-
cosis caused by V. botryosa infection in human ocular tissue.

Key Words: fungal keratitis, ocular infection, phachyphomycosis,
Veronaea botryose

(Cornea 2021;40:509-512)

Infectious keratitis can be progressive with devastating
consequences, including corneal scarring, perforation, en-
dophthalmitis, and loss of vision.! Identifying the underlying
pathogen is important for the management and prognosis of
surgical intervention. For instance, bacterial corneal infec-
tions tend to be more aggressive but tend to have better
outcomes after corneal transplants; however, fungal infections
can be indolent but have poor surgical outcomes. Fungal
keratitis is caused by 2 subtypes: filamentous and yeast. The
most common yeast to cause fungal keratitis is candida,
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whereas Aspergillus and Fusarium are the predominant
filamentous agents.?

Phaeohyphomycosis is caused by the class of dematia-
ceous (darkly pigmented) fungi, sometimes called black
yeast, and are defined by the presence of melanized yeast-
like cells or hyphae in tissues.? The melanin is possibly the
virulence factor. The production of melanin significantly
enhances the virulence of many important human pathogenic
fungi.* Fungal melanin is important in human disease and
melanin’s contribution to the ability of the fungi to survive in
diverse hostile environments. Melanin has the capacity to
alter cytokine responses, decrease phagocytosis, and reduce
the toxicity of microbicidal peptides, reactive oxygen species,
and antifungal drugs and to play a significant role in fungal
cell wall mechanical strength.*

Veronaea botryose is a known species in this class of
mycoses and has been rarely shown to be the cause human
infection, and these have all been superficial and mild in
course. Patients diagnosed with phacohyphomycosis are often
immunocompromised (diabetic patients, transplant recipients,
and patients on immunosuppressive drugs or steroids).> In the
literature, 12 cutaneous phaeohyphomycosis induced by
V. botryose have been reported since 1990,> all of which
resulted in cutaneous or subcutaneous infections. A review of
the literature did not identify any previous known infections
involving the ocular tissue. We present the first case of
phaeohyphomycosis due to V. botryosa in human ocular
tissue of an immunocompromised 80-year-old man with no
associated cutaneous or subcutaneous findings.

CASE REPORT

An 80-year-old man was referred emergently to the corneal
service at a university ophthalmology practice with progressive
worsening of vision in the left eye. His medical history was significant
for a history of lung cancer in remission treated with lobectomy and
chemotherapy, essential hypertension, and well-controlled diabetes
mellitus type II. Two months before presentation, he woke up with
acute onset left eye pain and foreign body sensation and was
unsuccessfully treated by an outside ophthalmologist with topical
prednisolone, ketorolac, and artificial tears. He denied any injury,
trauma, contact lens wear, fishing, or agricultural work before his
symptom onset but did receive a varicella-zoster virus (VZV) vaccine
2 weeks before the onset of ocular symptoms. His ocular history
included mild glaucoma, controlled on latanoprost, and bilateral
pseudophakia. On presentation, visual acuity in the left eye was hand
motion, intraocular pressure was 20 mm of Hg (symmetric with other
eye), and there was a normal pupillary response. Slit-lamp biomicro-
scopy showed a large nasal stromal infiltration measuring 6 X 5.5 X
4 mm® (Fig. 1A), with associated underlying mutton-fat keratic
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FIGURE 1. A, Large nasal stromal infiltration measuring 6 x 5.5 x 4 mm with no hypopyon or epithelial defect at presentation.
B, AS-OCT shows a clear boundary between the corneal endothelial surface and the plaque at presentation. C, One month after
tapering topical steroids and antivirals, a round dense endothelial plaque measuring 3.1 (height) x 4.1 (width) with feathery
borders was observed. D, A large corneal infiltrate with hypopyon formation 2 weeks after increasing the dose of steroid for the
second time. E, Hematoxylin and eosin, 20x magnification, the corneal stroma demonstrates a robust, band-like infiltrate of acute
neutrophilic infiltration and the posterior aspect of the corneal stroma shows extensive involvement by fungal hyphae. F, GMS
stain, 40x magpnification, fungal hyphae stain avidly for silver-based histochemical tissue staining. G, Final vision was 20/40 and
without infection flare up in 6 months post-op.
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Ocular Phaeohyphomycosis Caused by Veronaea botryose

precipitates localized to the site of stromal infiltration with an endothelial
plaque, a small likely long-standing localized small Descemet mem-
brane tear temporal to the area of stromal infiltration and a significant
anterior chamber (AC) 3+ reaction. There was no epithelial defect,
hypopyon, or anterior vitreous cell; however, early microcystic edema
was noted. The posterior examination was unremarkable.

Owing to the concern for infectious etiology, cultures and gram
staining as well as anterior segment imaging were performed. Confocal
microscopy was inconclusive for any fungal elements. Anterior
segment optical coherence tomography (AS-OCT) showed a clear
boundary between the corneal endothelial surface and plaque (Fig. 1B).
Smear and cultures did not show any organisms. Because of his recent
history of VZV vaccination and corneal edema, a working diagnosis of
zoster endotheliitis was entertained, and the patient was treated with
oral valacyclovir, one gram 3 times daily and readministered on topical
steroids 6 times per day. His vision improved to 20/80 after 4 weeks of
treatment, and the AC reaction improved tremendously. In addition, the
corneal infiltrate was less dense and the plaque was rounder after
herpetic treatment. Unfortunately, the patient presented emergently one
month later after tapering his topical steroids and oral valacyclovir with
counting fingers vision and a round dense endothelial plaque measuring
3.1 (height) x 4.1 (width) with feathery borders nasally (Fig. 1C).
Assuming that the patient’s infection had rebounded on the prednis-
olone taper, the topical steroids were readminsitered and the patient’s
clinical course deteriorated rapidly. After 2 weeks, his vision decreased
to hand motion and he developed a large corneal infiltrate with
hypopyon (Fig. 1D) and increased intraocular pressure. B scan at this
time did not show vitreous involvement. An AC tap was performed and
sent for viral polymerase chain reaction (PCR), which was negative for
VZV. Corneal scraping for smear and culture was repeated. Antifungal
therapy including topical amphotericin and oral voriconazole were
started to cover patient for possible fungal etiology. The repeated smear
and culture results were negative. Two days later, the patient’s vision
had decreased to light perception and vitritis was present on
examination; therefore, progression to endophthalmitis in the setting
of corneal ulcer was diagnosed. The patient underwent emergent
temporary keratoplasty, penetrating keratoplasty, pars plana lensec-
tomy, and removal of intraocular lens with intravitreal, subconjunctival,
and intrastromal amphotericin B. We were able to remove all the
visible infection at the time of surgery, and the intrastromal injection
was delivered in the residual part of the recipient cornea.

The host corneal tissue and vitreous sample were sent for
pathology evaluation. Hematoxylin and eosin demonstrated a robust,
band-like acute neutrophilic infiltration. It additionally showed
extensive involvement by melanized fungal hyphae (hematoxylin
and eosin, 25X) on the posterior aspect of the corneal stroma (Fig.
1E). Grocott methenamine silver stain also found abundant fungal
hyphae for silver-based histochemical tissue staining (Fig. 1F). The
cultures grew mold that was identified as V. botryosa and confirmed
with panfungal polymerase chain reaction, combined phenotypic
characterization, and DNA sequencing.

After surgery, the patient was given topical 1% cyclosporine,
0.15% amphotericin B, and 0.5% moxifloxacin 4 times a day and
100 mg oral voriconazole twice per day. Topical 1% prednisolone
acetate was started 1-month postoperatively. 0.15% amphotericin B,
1% cyclosporine, and 1% prednisolone were tapered down gradually
over 4 months. The patient’s best-corrected visual acuity improved
to 20/40 at 6 months postoperatively, and the patient did not have
any infectious flare up (Fig. 1G).

DISCUSSION

A review of the literature in the past decade illustrates a
trend of V. botryose infection-associated fungal infections in
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aquatic animals, including cultured sturgeon (Acipenser spp.),
captive amphibians, and wild reptiles.® Currently, V. botryosa
ocular phaeohyphomycosis has been reported in fishes in
Florida and California.” Fungal keratitis of the eye in fish was
confirmed to be V. botryose by PCR testing. In addition,
Kumar et al® reported a case of phaecohyphomycosis in a
dermal cyst measuring 3.2 cm of right supraorbital region.
The occupational, clinical, and histomorphological features
after biopsy of this lesion suggested the diagnosis of
phaeohyphomycosis, subgroup V. botryosa; however, confir-
matory PCR testing was not performed in this case report.
Our patient denied any traumatic and contact history with
organic matter, swimming, or fishing.

Veronaea botryosa can induce chronic diseases of the
skin, subcutaneous, submucosal tissue, and also ocular
involvement by the presence of fumagoid cells and phaeo-
hyphomycosis. It requires both histopathological and myco-
logical analyses. Histology shows brown hyphae, septate
vesicular dark brown thickened wall accompanied by yeast-
like elements and also pigmented cell wall in Gomori-Grocott
staining. However, melanin was not clinically visible in our
eye examination, but it was obvious in pathology.

We present the first report of ocular phacohyphomy-
cosis caused by V. botryosa in human beings. Our patient
had a corneal ulcer with an insidious course, mimicking a
herpetic endotheliitis with temporary response to antiviral
therapy and topical prednisolone. After 5 months of symp-
toms, we realized that this patient had an occult fungal
keratitis with a more typical presentation that rapidly
progressed at that point to an endophthalmitis. The infection
required emergent surgical intervention with a therapeutic
keratoplasty, with pars plana vitrectomy and intravitreal,
subconjunctival, and intrastromal injection of amphotericin
B. After 6 months, best-corrected visual acuity improved to
20/40 with rigid gas permeable refraction and no flare up of
the infection was observed.

Veronaea botryosa belongs to a small genus of widely
distributed but poorly understood saprobic fungi typically
found in soil and on plant materials. Since 1990, 12 human
V. botryosa phaecohyphomycoses have been identified in the
literature.>~!8 Lesions involving of soft tissue, specifically
dermis, submucosa, or subcutis of the head and extremities
were reported. Patients diagnosed with phaeohyphomycoses
are often immunocompromised (diabetic patients, transplant
recipients, and patients on immunosuppressive drugs or
steroids); however, it is not a predisposing factor for this
infection.>%-111819 We report V. botryosa keratitis, which
progressed to endophthalmitis, without any associated derma-
tological involvement. Our patient’s immune status was
compromised secondary to multifactorial comorbidities; how-
ever, his diabetes mellitus was well controlled and lung cancer
had been in remission for 18 months before presentation.

Our initial impression was viral endotheliitis because of
the presence of an endothelial plaque. Endothelial plaques are
nonspecific and commonly observed in fungal, bacterial, and
herpetic keratitis.

In 2017, a study characterizing endothelial plaque using
AS-OCT showed that a clear boundary between the corneal
endothelial surface and the plaque was most consistent with
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herpetic keratitis.?® By contrast, in patients with fungal
keratitis, the AS-OCT images showed an unclear boundary
between the corneal endothelial surface and plaque. The
endothelial plaque in our patient did not reflect the findings
of this study because our patient’s AS-OCT demonstrated a
clear boundary between the corneal endothelial surface
and plaque.

The patient’s keratitis rapidly progressed to endoph-
thalmitis. Progression of infectious keratitis to endophthalmi-
tis is relatively uncommon. In a large study of 9934 patients
with infectious keratitis, 0.5% progressed to culture-proven
endophthalmitis.?! This study suggested that the patients at a
higher risk for progression to endophthalmitis include patients
using topical corticosteroids, fungal keratitis, corneal perfo-
ration, and infectious keratitis adjacent to a previous surgical
wound. Patients with sequential keratitis and endophthalmitis
have generally poor visual outcomes. Our patient’s pro-
gression to endophthalmitis responded significantly to prompt
treatment and surgery. We strongly recommend aggressive
diagnostic and surgical management of patients with pre-
sumed fungal endophthalmitis. Testing with cultures and
smears including Grocott methenamine silver stains, confocal
microscopy, AS-OCT, aqueous cultures, and corneal biopsy
should all be considered in cases where diagnostic microbi-
ology is difficult. In addition, early surgical intervention to
reduce microbial load with therapeutic keratoplasty and pars
plana vitrectomy with concurrent intravitreal, subconjuncti-
val, and intrastromal injections of amphotericin B (5 pg/0.05
mL) should be considered to decrease the fungal load. The
role of oral antifungals with good ocular penetration, such as
voriconazole 200 mg orally daily, can also help decrease the
fungal burden, especially if the fungal infection has pene-
trated into the AC. Postoperatively, topical steroids should be
avoided until surgical pathology has excluded fungal infec-
tion, and antifungal drops should be continued for 1 month. In
cases with confirmed fungal hyphae, we typically wait for
1 month after surgery before starting topical steroids. Topical
cyclosporine A 1% four times per day should be considered
immediately postoperatively to maintain graft viability if
topical steroids are not used.

To our knowledge, this is the first report of human
ocular infection of V. botryosa.

ACKNOWLEDGMENT
The authors thank Dr. Jorge A. Trejo-Lopez, MD
(Department of Pathology, Immunology & Laboratory Med-
icine, University of Florida Health at Shands Hospital), for
identification of the isolate and for the picture.

512 | www.corneajrnl.com

REFERENCES

1. Tena D, Rodriguez N, Toribio L, et al. Infectious keratitis: microbio-
logical review of 297 cases. Jpn J Infect Dis. 2019;72:121-123.

2. Castano G, Mada PK. Fungal Keratitis. Treasure Island, FL: StatPearls
Publishing; 2020. Available at: http://www.ncbi.nlm.nih.gov/pubmed/
29630244. Accessed April 11, 2020.

3. Georgiev VS. Dematiaceous fungal infections. In: Opportunistic Infec-
tions. Infectious Disease. Totowa, NJ: Humana Press.

4. Nosanchuk JD, Stark RE, Casadevall A. Fungal melanin: what do we
know about structure? Front Microbiol. 2015;6:1463.

5. Welfringer A, Vuong V, Argy N, et al. A rare fungal infection:
phaehyphomycosis due to Veronaea botryosa and review of literature.
Med Mycol Case Rep. 2017;15:21-24.

6. Brownlee RD, Imai DM, Coleman DJ, et al. Experimental infection of
mice with Veronaea botryosa as a model for human phaeohyphomycosis.
Comp Med. 2019;69:270-275.

7. Steckler N, Yanong R, Pouder D, et al. New disease records for hatchery-
reared sturgeon. II. Phacohyphomycosis due to Veronaea botryosa. Dis
Aquat Organ. 2014;111:229-238.

8. Kumar KK, Hallikeri K. Phaecohyphomycosis. Indian J Pathol Microbiol.
2008;51:556.

9. Ayadi A, Huerre MR, de Bievre C. Phachyphomycosis caused by
Veronea bothryosa. Lancet. 1995;346:1703-1704.

10. Zhu CY, Yang YP, Sheng P, et al. Cutaneous chromoblastomycosis
caused by Veronaea botryosa in a patient with pemphigus vulgaris and
review of published reports. Mycopathologia. 2015;180:123—129.

11. Bonifaz A, Davoudi MM, de Hoog GS, et al. Severe disseminated
phaeohyphomycosis in an immunocompetent patient caused by Veronaea
botryosa. Mycopathologia 2013;175:497-503.

12. Chen YT, Lin HC, Huang CC, et al. Cutancous phacohyphomycosis
caused by an itraconazole and amphoterecin B resistant strain of
veronaeae botryosa. Int J Dermatol. 2006;45:429—432.

13. Chochillon C, Lorme F, Vindrios W, et al. Phachyphomycose : un cas a
Veronaea botryosa. J Mycol Med. 2015;25:239.

14. Kondo Y, Hiruma M, Matsushita A, et al. Cutaneous phaeohyphomy-
cosis caused by Veronaea botryosa observed as sclerotic cells in tissue.
Int J Dermatol. 2007;46:625-627.

15. Matsushita A, Jilong L, Hiruma M, et al. Subcutaneous phaeohyphomy-
cosis caused by Veronaea botryosa in the People’s Republic of China. J
Clin Microbiol. 2003;41:2219-2222.

16. Okamoto Y, Yamaguchi S, Sonosaki T, et al. Subcutaneous phaeohy-
phomycosis caused by Veronaea botryosa in a Japanese patient with
adult T-cell lymphoma. J Dermatol. 2018;45:¢124—e125.

17. Sang H, Zheng XE, Kong QT, et al. A rare complication of ear piercing:
a case of subcutaneous phaeohyphomycosis caused by Veronaea
botryosa in China. Med Mycol. 2011;49:296-302.

18. Sutton DA, Rinaldi MG, Kielhofner M. First U.S. report of sub-
cutaneous phaeohyphomycosis caused by Veronaea botryosa in a heart
transplant recipient and review of the literature. J Clin Microbiol. 2004;
42:2843-2846.

19. Foulet F, Duvoux C, de Bievre C, et al. Cutaneous phaecohyphomycosis
caused by Veronaea bothryosa in a liver transplant recipient successfully
treated with itraconazole. Clin Infect Dis. 1999;29:689-690.

20. Takezawa Y, Suzuki T, Shiraishi A. Observation of retrocorneal plaques
in patients with infectious keratitis using anterior segment optical
coherence tomography. Cornea. 2017;36:1237-1242.

21. Henry CR, Flynn HW, Jr, Miller D, et al. Infectious keratitis progressing
to endophthalmitis: a 15-year study of microbiology, associated factors,
and clinical outcomes. Ophthalmology. 2012;119:2443-2449.

Copyright © 2020 Wolters Kluwer Health, Inc. All rights reserved.

Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.


http://www.ncbi.nlm.nih.gov/pubmed/29630244
http://www.ncbi.nlm.nih.gov/pubmed/29630244

