Hepresviridae infections of the corneal endothelium
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Introduction

The corneal endothelium plays a vital role in maintaining corneal clarity by regulating the
amount of fluid in the corneal stroma. Corneal endotheliitis is defined as inflammation of the
corneal endothelial layer that leads to corneal edema and haziness, and subsequent loss of vision.
Most common causes include cytomegalovirus (CMV), herpes simplex virus (HSV), and
varicella zoster virus (VZV). Because corneal endothelial cells cannot regenerate following
injury, early diagnosis is essential in proper management and preventing loss of corneal
endothelial cells. In the review article we aim to gather the most recent knowledge on viral
corneal endotheliitis, focusing on the most common viral causes, to help clinicians with clinical
diagnosis, appropriate laboratory tests, and proper management of this potentially debilitating
condition.

Methods

A literature analysis was conducted across different databases such as PubMed, Ovid Medline,
and Embase. Multiple search terms were used that included corneal endotheliits, HSV
endotheliitis, CMV endotheliitis, VZV endotheliitis, keratitis, endotheliitis diagnosis, and
treatment.

Results

HSV

HSV endotheliitis is common in individuals who are immunocompromised and thorough history
taking may elucidate prior or recurrent herpetic disease (1). Corneal infection with dendritic
HSV lesions is most likely a precursor, but it is important to make the distinction that diagnosis
cannot be reliant on dendritic HSV as the posterior cornea shows notably different patterns of
diseased effect (3,4). Clinical findings include formation of disciform keratic precipitates (KPs),
increased intraocular pressure due to trabeculitis and inflammation of the iris. (5-8). One rare
clinical presentation of HSV-1 keratitis is herpetic linear endotheliitis, which presents as
epithelial and peripheral stromal edema between the limbus and KPs (8, 9). The line of KPs is
located at the edge of edema and can be serpiginous, circumferential, and sectorial in appearance



(10). To confirm clinical diagnostic observations, polymerase chain reaction (PCR) analysis of
the aqueous humor has proven to be a reliable test, however, negative results do not exclude a
viral etiology (82% sensitivity) (11).

Generally, treatment of any viral endotheliitis involves topical steroids to reduce inflammation
and concomitant antiviral. VVarious randomized double-blind trials compared combination of
topical betamethasone (0.1% or 0.01%) and topical acyclovir 3% ointment with acyclovir
ointment alone (12-15). All these studies concluded that combination treatment of HSV
endotheliitis produced a faster response and significantly fewer treatment failures than topical
acyclovir alone (12-15). Another study comparing HSV endotheliitis treatment of topical
acyclovir 3% five times daily vs oral acyclovir 400mg five times daily found no difference
between the two treatment groups (16); However, oral acyclovir showed greater improvement of
visual acuity (16). Severe cases of HSV endotheliitis can be managed with surgical intervention.
Cases with concurrent anterior stromal scarring may benefit from full-thickness penetrating
keratoplasty (PK). However, in eyes with underlying inflammatory status, PK is associated with
higher risk of failure or rejection (17). In cases with isolated endotheliitis, descemet membrane
endothelial keratoplasty (DMEK) is associated with lower risk of endothelial rejection than
descemet stripping automated endothelial keratoplasty (DSEK) (19, 20). Additionally, intense
antiviral regime after DMEK has shown to reduce HSV-1 recurrence, graft failure and
endothelial immunologic rejection (18).

CMV

CMV-related endotheliitis typically arises in otherwise healthy patients, especially middle aged
and older males, with no history of compromised immune systems (1, 2). Of note, many patients
diagnosed with CMV-endotheliitis had corneal transplants, encouraging the conjecture that CMV
could be responsible for graft failure and/or endothelial dysfunction (21). Clinical findings
include pigmented, non-granulomatous keratic precipitates (KPs) and increased intraocular
pressure (IOP) (21). Disciform or coin-shaped KPs are the most common pattern, occurring in
about 70% of cases (21). Some clinical features of CMV endotheliitis can mimic other diseases;
for example, it can present as Posner-Schlossman syndrome, which leads to higher IOP, chronic
anterior uveitis, and episodic iritis (2, 24). It can also resemble Fuchs’ heterochromic
iridocyclitis, which leads to anterior chamber cells and KPs (21-23). Diagnosis is confirmed by
PCR analysis of aqueous anterior chamber tap (2, 25). The Goldmann-Witmer coefficient
(GWC) can be utilized when the diagnosis is difficult to confirm (2).

Studies have indicated that Ganciclovir and corticosteroids are effective long-term treatments for
the preservation of endothelial function in CMV-related endotheliitis (26-28). Potential antiviral
regimens are listed below, although the dosing and frequency varies in the literature (1, 26, 28,
30-35). For topical therapy, first line treatment is 0.15% ganciclovir gel 5 times daily
(therapeutic dosing) with subsequent taper to prophylactic dosing at TID. Second line treatment
is compounded ganciclovir (0.5% - 2%). For systemic antiviral therapy, first line is oral
valganciclovir 900 mg BID (therapeutic dose) with subsequent taper to prophylactic dosing at
900 mg QD. Second line is intravenous 5 mg/kg ganciclovir BID. Third line is intravenous
foscarnet 60 mg/kg TID or cidofovir are alternatives but can cause significant nephrotoxicity.
Today, ganciclovir is under careful review for its tendency to build viral resistance in patients



(29); most cases of CMV-endotheliitis are effectively treated, but ganciclovir can result in
recurrent infection after discontinuation of treatment (2). In cases of resistance, alternative drugs
may be used such as foscarnet, however, these introduce the risk of corneal toxicity (27, 29).

\VAY)

VZV corneal endotheliitis manifests primarily in younger patients, like children and
adolescents.(1) They generally present within 2 weeks of onset of VZV associated rash with
photophobia bilaterally and blurry vision in the affected eye. (36-38). Most common ocular
finding is vesicular eruption on the periocular skin and eyelid in the sensory distribution of V1.
(39) Patients can also develop prolonged dendritic keratitis like HSV, but VZV usually presents
with medusa-like and/or small dendrites without terminal bulbs that stain poorly with fluorescein
and rose Bengal. (40) Furthermore, as compared to HSV-associated endotheliitis, VZV usually
presents more severe in terms of anterior chamber inflammation and may lead to the
development of a hyphema or hypopyon (36-38). VZV is also a major cause of endotheliitis
following keratoplasty (41). Unlike HSV and CMV endotheliitis, VZV endotheliitis is not
commonly associated with increased IOP, particularly in cases following keratoplasty (39, 42,
43, 41). It is notable that VZV commonly involves the peripheral cornea, so it may spread to the
trabecular meshwork which can progress to severe glaucoma that is retractive to glaucoma
medications (40). As with any suspected viral endotheliitis, RT-PCR of aqueous humor from the
anterior chamber remains the gold standard, although immunoassay via ELISA has also been
shown to be effective to a lesser degree (1).

Some studies suggest the necessity of using topical corticosteroids early on to get the
inflammation under control and prevent significant irreversible damage to the cornea
endothelium, and the possibility of a need for a life-long low dose maintenance (45-48). Oral
acyclovir or valacyclovir (43, 44) is used as the main antiviral. The recommended dosage of oral
acyclovir is 800 mg five times daily for a total of 4g/day for 7-10 day, or a combination of oral
acyclovir 800 mg every five hours, topical betamethasone every 2 hours, oral prednisolone 50
mg daily, and topical cycloplegic until ocular symptoms resolve, followed by taper of the topical
betamethasone and oral prednisone (39, 49). Valacyclovir, a prodrug with 3-5 times greater oral
bioavailability as compared to acyclovir, can be dosed at 1 gram three times daily, providing the
bio-equivalent of the aforementioned dose of acyclovir (39, 49).

Conclusion

Viral corneal endotheliitis is a condition with visually significant and potentially permanent
consequences. Given the corneal endothelium’s inability to regenerate after insults, the
management of endotheliitis can be a particularly critical task. With prompt recognition and
proper treatment, however, the disease burden and need for surgical interventions can be
reduced. In this review article, the authors discussed the available literature in hopes to aid
clinicians in the management of patients affected by this potentially debilitating condition.
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