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Presumed reactivation of herpes simplex
virus-associated endothelial keratitis after
treatment with topical interferon-a 2b

for ocular surface squamous neoplasia
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Abstract

Background To report a case of herpes simplex virus (HSV)-associated endothelial keratitis in a patient receiving
topical interferon (IFN)-a 2b for the management of ocular surface squamous neoplasia (OSSN).

Case presentation A 65-year-old female was diagnosed with OSSN characterized by gelatinous growth on the

left cornea, without conjunctival involvement. She had no history of herpetic keratitis. The patient was treated with
topical IFN-a 2b 1 million IU/ml four times daily, leading to complete clinical resolution of the OSSN within three
months. However, four months after initiating treatment, while still on the medication, she presented with decreased
visual acuity, ocular injection, and pain in the left eye. Slit-lamp examination revealed central corneal stromal edema,
infiltration, and keratic precipitates. A diagnosis of HSV endotheliitis was made, and IFN-a 2b was discontinued.

The patient was treated with topical betamethasone 0.1% six times daily and oral acyclovir 400 mg five times daily,
resulting in complete resolution of the disciform keratitis within three weeks. There has been no recurrence of
herpetic infection or OSSN during 10 months of follow-up after discontinuing all medications.

Conclusion Ophthalmologists should be alert to the possibility of recurrent herpetic keratitis in patients treated with
IFN-a 2b for OSSN who present with sudden visual decline.

Keywords Ocular surface squamous neoplasia, Topical interferon-a 2b, Herpes simplex virus-associated endothelial
keratitis

*Correspondence:

Sepehr Feizi

sepehrfeizi@yahoo.com

'Ocular Tissue Engineering Research Center, Research Institute for
Ophthalmology and Vision Science, Shahid Beheshti University of Medical
Sciences, No. 23, Paidarfard St Boostan 9 St., Pasdaran Ave, Tehran, Iran

© The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the

licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http:/creati
vecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12886-025-04039-2&domain=pdf&date_stamp=2025-4-8

Feizi et al. BMC Ophthalmology (2025) 25:191

Background

Ocular surface squamous neoplasia (OSSN) is the most
common non-melanocytic tumor affecting the epithe-
lium of the conjunctiva, limbus, and cornea [1]. Its spec-
trum of invasiveness ranges from squamous epithelial
dysplasia to invasive squamous cell carcinoma [1-3].
Although typically a low-grade, slow-growing tumor,
delayed diagnosis and treatment can lead to local inva-
sion and, in rare cases, metastasis [3, 4]. Historically, sur-
gical excision with wide margins using the “no-touch”
technique has been the standard treatment for OSSN due
to its ability to rapidly resolve the tumor, provide histo-
pathologic samples, and attain low recurrence rates when
clear margins are achieved [3]. However, surgical excision
of the tumor carries the risk of significant complications,
including conjunctival scarring, symblepharon forma-
tion, and limbal stem cell deficiency, emphasizing the
need for alternative treatments [3].

Interferon (IFN)-a 2b is a naturally occurring glycopro-
tein with antiviral, antitumor, and immunomodulatory
properties [5]. Multiple studies have demonstrated its
efficacy as a primary treatment for OSSN [2, 6]. Topical
IFN-a 2b is generally well-tolerated with minimal adverse
effects [7-9]. However, ophthalmologists who prescribe
this medication must be aware of its potential ocular
adverse reactions which may emerge with its wider appli-
cation. Herein, we report a case of herpes simplex virus
(HSV)-associated endothelial keratitis in a patient receiv-
ing topical IFN-a 2b for the treatment of OSSN.

Case report

In March 2023, a 62-year-old female presented with a
gradual, painless reduction in visual acuity in her left eye
that began four months prior. Her past medical history
was unremarkable, with no prior history of herpetic kera-
titis or herpes simplex or herpes zoster infection in other
parts of the body. Examination revealed a best-corrected
visual acuity of 20/20 in the right eye and 20/320 in the
left eye. Slit-lamp examination of the right eye was unre-
markable. In contrast, the left cornea showed a gelatinous
growth originating from the nasal limbus and extending
onto the corneal surface, without conjunctival involve-
ment. The lesion covered four-fifths of the epithelial area,
displaying well-defined, fimbriated, and elevated mar-
gins with an opalescent, ground-glass-like appearance
(Fig. 1A). Notably, there was no corneal neovasculariza-
tion. The anterior chamber, crystalline lens, intraocular
pressure, and retina were normal in both eyes. Based
on the clinical findings, a diagnosis of OSSN of the left
cornea was made, and the patient was started on topical
IFN-a 2b, 1 million IU/ml four times daily. By June 2023,
her left eye’s visual acuity improved to 20/32 with +1.50
D correction, and slit-lamp examination revealed a clear
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cornea with no signs of OSSN. The patient was advised to
continue IFN-« 2b eye drops for additional two months.

In July 2023, the patient returned with complaints of
decreased visual acuity, ocular injection, and pain in her
left eye, which had begun two weeks earlier. Visual acuity
had deteriorated to 20/400 with correction. Examination
revealed conjunctival and ciliary injection, central cor-
neal stromal edema, infiltration, Descemet’s membrane
folds, and keratic precipitates (Fig. 1B and C). There
was no anterior chamber reaction or hypopyon. Cor-
neal sensation was normal and intraocular pressure was
19 mm Hg in the left eye. The patient was diagnosed with
HSV-associated endothelial (disciform) keratitis. Topi-
cal IFN-« 2b was discontinued, and treatment was initi-
ated with topical betamethasone 0.1% six times daily and
oral acyclovir 400 mg five times daily. This regimen led
to complete resolution of the herpetic keratitis within
three weeks, after which the medications were gradually
tapered and discontinued over two months.

At her most recent follow-up in August 2024, the cor-
rected visual acuity in her left eye was 20/40, with a
mostly clear cornea except for a mild central stromal scar
(Fig. 1D). There has been no recurrence of either herpetic
infection or OSSN in the 10 months following cessation
of all medications.

Discussion and conclusion

Our case report demonstrates that topically adminis-
tered IFN-a 2b is an effective first-line monotherapy for
primary OSSN, consistent with previous studies [2, 6].
This treatment is generally well tolerated, with minimal
adverse effects. Reported side effects of topical IFN-a 2b
include moderate follicular conjunctival reactions, reac-
tive lymphoid hyperplasia, superficial punctate keratopa-
thy, and corneal epithelial microcystic formation [7-9].
These complications typically resolve upon discontinua-
tion of treatment [7-9].

To our knowledge, this is the first case report to
describe HSV-associated keratitis in a patient treated
with topical interferon for OSSN. This case challenges the
prevailing view that topical interferon is effective in treat-
ing herpetic keratitis [10, 11]. Interferons are biological
cytokines with broad nonspecific antiviral activity. They
initiate a cascade of intracellular antiviral mechanisms
in infected cells and function as immunomodulators,
recruiting macrophages, natural killer cells, and cytotoxic
T cells to eliminate affected cells [5]. Previous studies
have explored the role of topical interferon in manag-
ing herpetic epithelial keratitis [10, 11]. These studies
found that interferon monotherapy alone has no signifi-
cant effect in treating herpetic dendritic ulcers [10, 11].
However, when combined with synthetic antiviral agents
such as trifluorothymidine or acyclovir, interferon dra-
matically enhances the efficacy of these antiviral drugs,
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Fig. 1 A) Slit-lamp photograph of the left cornea shows a gelatinous lesion with well-defined margins advancing from the nasal limbus onto the corneal
surface, consistent with ocular surface squamous neoplasia (OSSN). B and C) Four months after topical interferon-a 2b treatment, slit-lamp images dem-
onstrate central corneal stromal edema, infiltration, Descemet’s membrane folds (B), and keratic precipitates (C), indicative of herpes simplex-associated
endothelial keratitis, with no evidence of OSSN. D) Ten months after discontinuing all medications, the slit-lamp photograph shows a small stromal scar

with no recurrence of herpetic infection or OSSN

promoting faster healing of HSV epithelial keratitis [10,
11].

Topical interferon, as an adjunctive therapy to antivi-
rals, appears to have limited or no effect on stromal and
endothelial keratitis. The limited efficacy of interferon
in stromal and endothelial keratitis may be attributed to
its poor penetration into the deeper layers of the cornea,
due to its large molecular size. Additionally, while den-
dritic keratitis results from active viral replication and
cytopathic effects on corneal epithelial cells, which can
be countered by topical interferon in combination with
antivirals, stromal and endothelial keratitis are primar-
ily driven by immunological reactions rather than viral
replication. This distinction likely explains the lack of effi-
cacy of interferon in these deeper forms of HSV keratitis.

Some medications, including corticosteroids, prosta-
glandin analogues, and epinephrine-like compounds,
have been reported to increase the risk of recurrent
herpetic disease and exacerbate the severity of HSV-
associated keratitis [12, 13]. Our case suggests a poten-
tial activation of herpetic keratitis with the use of topical
IFN-a 2b. The role of interferon in inducing HSV kera-
titis has been demonstrated in animal models [14].
Administered interferons recruit neutrophils and other
inflammatory cells, stimulating the release of cytokines,
such as prostaglandins, which are crucial for epithelial

repair [14]. However, prostaglandins also serve as a com-
mon pathway for stimulating viral replication and recur-
rence of HSV keratitis, as seen with certain medications
like latanoprost used in glaucoma management [12, 13].
Although establishing a direct causal relationship based
on a single case is challenging, topical IFN-a 2b may
increase the risk of herpetic keratitis recurrence by ele-
vating prostaglandin concentrations in the cornea.

In conclusion, the role of IFN-a 2b in reactivating HSV-
associated endothelial keratitis in our patient remains
speculative. Nonetheless, clinicians should be mindful of
the possibility of herpetic keratitis when patients treated
with IFN-a 2b for OSSN present with sudden visual
deterioration. Additionally, patients should be carefully
screened for a history of herpetic keratitis before initiat-
ing IFN-« 2b treatment, and those with a positive history
may require closer monitoring during therapy. Further
studies involving more cases are necessary to draw defin-
itive conclusions regarding the relationship between
IEN-a 2b and HSV reactivation.
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