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Abstract

A 25-year-old woman presented with right eye pain, lid edema, conjunctival injection and
chemosis, and mild corneal epitheliopathy after exposure to fluid content from an aquarium
coral reef. Topical moxifloxacin and prednisolone were started 4 times daily, with full clinical
resolution after 2 weeks. Toxin-mediated keratoconjunctivitis may occur after exposure to
zoanthid coral reef, particularly in aquarium enthusiasts. Topical corticosteroids in tandem
with topical antibiotics appear to be effective in mild disease. However, in severe cases that
exhibit corneal infiltrates and stromal thinning, close observation is warranted in case of pos-
sible keratolysis.
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Introduction

Palytoxin (PTX) is produced by various marine animals, including zoanthids, which are
commonly found in coral reefs; it causes cellular toxicity by inducing potent vasoconstriction
and blocking the Na*/K* ATPase [1]. Although rare, human exposure to PTX can cause signif-
icant morbidity and mortality, with common symptoms including fever, weakness and neuro-
muscular dysfunction, respiratory distress, myalgias, various rashes, and gastrointestinal
distress [2]. Inhalation exposure from aerosolized PTX can cause bronchial inflammation,
spams and may even lead to respiratory failure [3, 4]. Cutaneous exposure can result in
contact dermatitis-like reaction while consumption of fish that bioaccumulate PTX can lead
to various gastrointestinal symptoms (e.g., nausea, vomiting, and diarrhea) as well electrolyte
and cardiac conduction abnormalities which could cause death [5].
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On the ocular surface, PTX causes corneal epithelial disruption and nerve damage [6].
The first case of toxic keratoconjunctivitis - described in 1993 - was due to ocular contact
with secretions from a soft coral called Alcyonium digitatum (commonly referred as dead
man’s finger) [7]. In this small series, patients presented with moderate conjunctival chemosis
and hemorrhage as well as a punctate epithelial keratopathy. All patients were irrigated,
treated with topical corticosteroids and antibiotics, and ultimately had full recovery. The
work herein describes a case of PTX keratoconjunctivitis and provides further evidence that
topical corticosteroids in tandem with topical antibiotics may serve as an effective treatment.

Case Presentation

A healthy 25-year-old woman, with no history of contact lens wear, presented with
several hours of pain, injection and tearing in the right eye. The patient reported accidental
exposure to coral reeffluid (Zoanthids-Green Bay Packers, Fig. 1) when cleaning her aquarium.
She immediately irrigated the eye and continued using artificial tears every 3-4 h.

On examination, before instillation of topical anesthetic, testing of the pH with a Hydrion
(Micro Essential Laboratory Inc., Brooklyn, NY, USA) pH strip in both upper and lower fornices
revealed a normal pH of 7.0. The pH strip was applied into each fornix for 1 s, then instantly
compared the resulting color with the matching pH color chart. Visual acuity was 20/20 in
both eyes with normal intraocular pressures. She had upper greater-than-lower lid edema
with minimal erythema and no induration. In addition, there was a significant inferior bulbar
conjunctival epithelial defect with associated injection, subtle blanching of conjunctival
vessels, chemosis, and patchy subconjunctival hemorrhage (Fig. 2a); there was no corneal
epithelial defect (Fig. 2b). Conjunctival swabs were sent for bacterial culture and gram stain.
She was started on topical moxifloxacin 0.5% and prednisolone acetate 1.0% 4x daily as well
as preservative-free artificial tears every 2 h. The lid edema worsened over the next 24 h, but
she remained afebrile with no changes on ocular exam indicating a low likelihood of a
secondary bacterial cellulitis.

On follow up 3 days later, her symptoms had significantly improved; similarly, her exam
revealed resolution of the lid edema as well as resolution of the conjunctival injection and
chemosis. Gram stain and culture of the conjunctiva showed no neutrophils or organisms. At
2-week follow-up, her symptoms had resolved. Moxifloxacin was stopped and she was subse-
quently tapered off the prednisolone over a 4-week period by reducing 1 drop each week.

Discussion

Since the first case report published in 1993 [7], there have been additional articles
[8-16] (19 cases) published in English (with another 2 published in German [17] and Dutch
[18]) discussing the manifestations of ocular exposure to PTX from coral reef. All known and
reported cases of PTX keratoconjunctivitis are succinctly described in a table [14]. The
majority of publications have come after 2010, highlighting the increased awareness and
diagnosis of PTX keratoconjunctivitis. There has also been a report [8] of a young woman with
unilateral corneal infiltrates and conjunctival injection after scuba diving next to red coral
reef, with complete resolution after topical corticosteroids and antibiotics.

The clinical presentation of PTX keratoconjunctivitis may be confused with an acan-
thamoeba infection due to stromal ring infiltrates [9]. After exposure to zoanthid coral from
a personal aquarium, a patient immediately developed ocular irritation. Treatment with the
usual regimen of topical corticosteroids and antibiotics was initiated, but the stromal ring
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Fig. 1. Photograph of zoanthid (Green Bay Packers) coral
from the patient’s aquarium. Individual purple polyps are
seen growing together in a colony.
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Fig. 2. External photo of the right eye. a Superior lid edema with inferior conjunctival injection, chemosis,
and patchy subconjunctival hemorrhage. b Fluorescein staining of the inferior bulbar conjunctiva but no cor-
neal epithelial defect.

infiltrate (and associated epithelial defect) persisted. When the prednisolone drops were
increased to hourly dosing, clinical improvement was noted with resolution several weeks
later. However, mid-peripheral stromal thinning remained.

The extent of ocular toxicity resulting from PTX-induced toxic keratoconjunctivitis
depends on the level and duration of exposure. Although most cases reported in the literature
resolve with varying degrees of corneal scarring, a larger series [12] showed that ~57% of
their patients developed progressive corneal melting, with some patients requiring ulti-
mately therapeutic penetrating keratoplasty. In addition to topical corticosteroids, oral doxy-
cycline, prednisone and a tarsorrhaphy were utilized with the goal of arresting progressive
corneal thinning.

A robust review of the literature as well as further insight on a severe case of toxic kera-
toconjunctivitis that led to corneal perforation was published recently [14]. The patient was
exposed to a plume of dust after handling coral and initially suffered from both eye pain as
well as multi-system involvement of respiratory distress, abdominal pain, and diffuse pruritus.
He was monitored in the ICU, and while his systemic symptoms improved, he suffered from
progressive peripheral corneal thinning that ultimately required a penetrating keratoplasty.

In general, the diagnosis of PTX-induced keratoconjunctivitis is established by both a
clear antecedent exposure to coral content and common clinical characteristics mentioned
above. Although there is an increase in awareness of this rare toxicity (particularly in the last
decade), there are no current clinical guidelines for treatment after ocular exposure to PTX.
The commonality between the published reports consisted of topical steroids and antibiotics.
In cases of a robust immune response causing stromal infiltrates, more frequent topical
steroids may be warranted. Clinicians must closely monitor their patients as corneal melt
with subsequent perforation may occur, necessitating possible surgical intervention.

Our patient presented within hours of ocular exposure to zoanthid coral content with
initiation of treatment early in the disease course. Over the next 3 days, she clinically and
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symptomatically improved, requiring no modification of the treatment regimen and no need
for escalation to more aggressive therapy. Ultimately, she had full resolution without any
corneal thinning or scarring.

Conclusion

It is advisable that aquarium enthusiasts use personal protective equipment (e.g., goggles,
masks, and gloves) whenever working with any type of coral. In cases of ocular exposure, early
abundant irrigation and subsequent topical corticosteroid therapy in tandem with topical anti-
biotic prophylaxis may provide a good outcome. Any patient with corneal infiltrate should be
closely monitored, given the risk of possible stromal thinning, melt, and perforation.
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