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Viral keratitis after the second and third doses of inactivated COVID-19 vaccination:

A case report
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ABSTRACT

Rare cases of viral keratitis after coronavirus disease 2019 (COVID-19) vaccination have been reported.
Furthermore, to our knowledge, cases of viral keratitis after two rounds of COVID-19 vaccination have not
yet been reported. We report the case of a 19-year-old man without a history of keratitis, who developed
viral keratitis soon after receiving the second and third doses of inactivated COVID-19 vaccines. Each time
after the patient received treatment with topical and systemic drugs, his ocular symptoms were gradually
relieved, and corrected visual acuity in both eyes returned to normal. COVID-19 vaccination may be
associated with rare cases of the development of keratitis in individuals without a medical history of
keratitis. Physicians should be aware of the possible relationship between ocular symptoms and adverse
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reactions to the COVID-19 vaccination. Despite the potential risks of COVID-19 vaccination, the benefits of

immunization against the virus far outweigh these risks.

Introduction

Currently, five coronavirus disease 2019 (COVID-19) vaccines
with different mechanisms of action have been widely used in
China. Although vaccines have become more effective and safer
owing to advancements in biotechnology, none are completely
free from adverse effects. Data from the Chinese Center for
Disease Control and Prevention (CCDC) showed that the adverse
events of COVID-19 vaccines were reported at the rate of 11.86 per
100,000 persons from December 2020 to March 2022 in China.
Among these adverse events, 83% were general reactions such as
fever, swelling, and subcutaneous nodules at injection sites, while
17% were uncommon adverse reactions such as allergic skin rash,
angioedema, and acute severe allergic reaction.’

Many vaccines have been implicated in ocular adverse
events, the most common of which are reactions of the eyelids
and conjunctiva. Optic neuritis and various patterns of intrao-
cular inflammation are the most frequently implicated serious
adverse events. However, viral keratitis is relatively rare.’™

Patient presentation

A 19-year-old man without a history of eye disease received the
first and second doses of inactivated COVID-19 vaccine
(CoronaVac, Sinovac Life Sciences, Beijing, China) on
20 May 2021 and 15 June 2021, respectively. Three weeks after
the second dose of COVID-19 vaccination, blurry vision in both
eyes was observed, and the patient was diagnosed with viral
keratitis in another hospital. He received ganciclovir ophthalmic
gel and levofloxacin eye drops without relief of the ocular symp-
toms. He was admitted later to our hospital. Upon examination,
the patient was found to have poor eyesight (best-corrected visual
acuity of 20/60 in the right eye and 20/100 in the left eye). Slit-lamp

examination revealed conjunctival hyperemia, rough corneal
epithelium, irregular patchy infiltration of the entire cornea, and
positive corneal fluorescence staining (Figure 1). As for laboratory
blood tests, rheumatoid factor, anti-cyclic citrullinated peptide
antibody, human leukocyte antigen-B27, and other examinations
for rheumatism were all within normal limits. Multiple enlarged
lymph nodes were revealed on cervical ultrasonography on both
sides of the neck, which were consistent with the manifestations of
reactive hyperplasia.

After admission, rubella virus IgG, cytomegalovirus IgG,
and herpes simplex virus (HSV) I and II IgG tests were per-
formed, and the results were all positive. The patient received
the treatment regimen, including ganciclovir (400 mg, intrave-
nously) every 12 h, ganciclovir eye drops four times daily, and
0.05% cyclosporine eye drops three times daily. One week later,
the corrected visual acuity in both eyes returned to 20/20. Small
patches of infiltration were observed at the lower center of the
cornea in the left eye. Fluorescence staining of both the eyes
was negative (Figure 2).

The patient received the third dose of COVID-19 vaccine on
23 December 2022 (CoronaVac, Sinovac Life Sciences, Beijing,
China). Seven days after the inoculation, the patient developed
the same symptoms in both eyes. He had reduced eyesight
(best-corrected visual acuity of 20/30 in the right eye and 20/
40 in the left eye). Slit-lamp examination revealed conjunctival
hyperemia, rough corneal epithelium, and irregular patchy
infiltration of the entire cornea (Figure 3). After one-week
treatment with ganciclovir eye drops, 0.05% cyclosporine eye
drops, and acyclovir and ganciclovir administered orally, the
corrected visual acuity of both eyes recovered to 20/20. Slit-
lamp examination revealed conjunctival hyperemia and neo-
vascularization in the limbus of both eyes (Figure 4).
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Figure 1. Slit-lamp examination photos on the twenty-fifth day after the second dose of COVID-19 vaccination. Conjunctival hyperemia, rough corneal epithelium,
irregular patchy infiltration of the entire cornea in both the right eye (a, c) and left eye (b, d); positive corneal fluorescence staining in both eyes (e, f), especially in the

left eye (f).

Discussion

Viral keratitis is a type of infectious keratitis mainly caused by
HSV and varicella-zoster virus (VZV).® Virus replicates in
corneal epithelium and can destroy epithelial cells.” Patients
with epithelial keratitis may present with pain, photophobia,
blurred vision, tearing, and redness, which are commonly
induced by the exposure to UV light, stress, changes in sex
hormones, and immune suppression.® Keratitis, while uncom-
mon, has been reported after VZV vaccination.”'* In another
study by Bolletta et al., complications such as herpetic keratitis,
anterior scleritis, anterior uveitis, toxoplasma retinochoroidi-
tis, Vogt-Koyanagi-Harada disease reactivations, pars planitis,
retinal vasculitis, retinal vein occlusions, non-arteritic ischemic
optic neuropathy, activations of quiescent choroidal neovascu-
larization secondary to myopia or uveitis, and central serous
chorioretinopathy were all reported in 30 days after COVID-19
vaccination.’

In this case, the two doses of COVID-19 vaccine, which is
a formalin-inactivated vaccine containing the alum adjuvant,
were produced by the same biotechnology company. In
a clinical study of this kind of vaccine in 600 healthy adults
aged 18-59 years, the most common adverse reactions were
injection-site symptoms, such as swelling, erythema, and pain
around the injection site, and mild systemic reactions, such as
transient fever, tiredness, headache, or chills. However, there

are no reports of ocular-related adverse reactions.'’ Thus,
ocular adverse events related to inactivated COVID-19 vacci-
nation are uncommon.

Keratitis associated with the COVID-19 vaccination is rare. It
was reported that ocular herpes virus infection might be activated
by the COVID-19 (BNT162b2) mRNA vaccine.'” Cases of viral
keratitis reactivated by inactivated COVID-19 vaccination after
recovery have also been reported.* However, in this case, the
patient had no previous history of viral keratitis, which oriented
us toward the opinion that it was a case of primary viral keratitis
related to the COVID-19 vaccination. Similar symptoms were
observed after each dose of COVID-19 vaccination. Additionally,
the interval between the third dose of vaccination and ocular
complications (7 days) was much shorter than that between
the second dose of vaccination and the same ocular complications
(21 days). This phenomenon was consistent with the study by
Zhang,"" which reported a faster and stronger immune response
elicited by two doses of vaccine. Although we did not perform PCR
for virus testing to confirm the type of viral keratitis, the symptoms
were completely relieved by topical application of ganciclovir
ophthalmic gel, cyclosporine, and systemic administration of gan-
ciclovir. Although a definitive association between COVID-19
vaccination and viral keratitis is difficult to demonstrate, to some
extent, this case further illuminates a probable correlation between
inactivated COVID-19 vaccination and viral keratitis.
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Figure 2. Slit-lamp examination photos on the thirty-second day after the second dose of COVID-19 vaccination. No obvious abnormality in the right eye (a,c); small
patches of infiltration at the lower center of the cornea in the left eye (b, d); negative fluorescein staining in both eyes (e,f).

Figure 3. Slit-lamp examination photos on the seventh day after the third dose of COVID-19 vaccination. Conjunctival hyperemia, rough corneal epithelium, irregular
patchy infiltration of the entire cornea. (a, b, ¢, d): Neovascularization in the limbus (arrows of a & b).
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Figure 4. Slit-lamp examination photos on the fourteenth day after the third dose of COVID-19 vaccination. Obvious conjunctival hyperemia and neovascularization in

the limbal region of both eyes. (a, b, c and d).

In conclusion, although this case conveys the possible asso-
ciation between inactivated COVID-19 vaccination and the
emergence of viral keratitis, vaccination remains highly effec-
tive in the prevention of COVID-19. Moreover, we recom-
mend inactivated COVID-19 vaccination considering the
extremely low incidence of viral keratitis. The benefits of
immunization against COVID-19 far outweigh these risks.
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