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Herpetic Keratitis and Corneal Endothelitis
Following COVID-19 Vaccination: A Case Series
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Abstract

Herpetic corneal disease is the most common infectious cause of corneal blindness in developed countries.
The majority of the infections are caused by the reactivation of the latent virus in the trigeminal ganglion.
Environmental factors and physical stress are thought to contribute to viral reactivation. The
pathognomonic lesion of the herpes simplex virus (HSV) is dendritic keratitis, which is visible on slit-lamp
examination after fluorescein dye staining. A potential association between HSV reactivation and
coronavirus disease 2019 (COVID-19) vaccines has been reported. In this case series, we present four cases
of HSV reactivation in patients who received COVID-19 vaccination in Saudi Arabia from different medical
centers. This report emphasizes the necessity of evaluating HSV reactivation as a potential side effect of
COVID-19 vaccination. This is important because early diagnosis and timely management of herpetic
lesions can potentially reduce the severity of infection.
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Introduction

Coronavirus disease 2019 (COVID-19) is a highly contagious viral infection caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) that resulted in a global catastrophe and a significant loss
of human life. The clinical spectrum of COVID-19 ranges from an asymptomatic stage to severe illness
(acute respiratory distress and multiple organ failure). Fever (83%), cough (82%), and shortness of breath
(31%) are the most common symptoms of SARS-CoV-2 infection [1]. Although the respiratory system is the
primary target of SARS-CoV-2, it may cause cardiovascular, gastrointestinal, renal, hepatic, central nervous
system, and ocular manifestations [2].

Although SARS-CoV-2 infects people of all ages, the elderly (>60 years), smokers, transplant patients, and
individuals with comorbid conditions such as obesity, diabetes, cancer, cardiovascular diseases, chronic
renal diseases, and chronic lung diseases are at a higher risk of developing severe COVID-19 infection [2].
The incidence of ocular symptoms in COVID-19 patients varies from 2% to 32%, manifesting at any stage of
the disease. A study reported that the median duration between the appearance of COVID-19 and neuro-
ophthalmic symptoms was five days, 8.5 days for ocular surface and anterior segment manifestations, and 12
days for the posterior segment and orbital manifestations [2].

It has been suggested that the virus can be transmitted through conjunctival inoculation, blood, or the upper
respiratory tract to the nasolacrimal duct and lacrimal gland [4].

The ocular manifestations are divided into the following three categories based on the site of appearance:
anterior segment, posterior segment, and neuro-ophthalmic. Anterior segment manifestations include
conjunctivitis, which presents as tearing, conjunctival hyperemia, and foreign body sensation. Both
unilateral and bilateral conjunctivitis, keratitis, and episcleritis have been reported in different studies [5-8].
Posterior segment manifestations involve the retina and optic nerve. These can be due to the involvement of
the ganglionic cells, inner plexiform layer, optic disc, and retina [9,10]. Neuro-ophthalmic manifestations
include cranial nerve palsies that can cause ophthalmoplegia [11,12].

Because of the global impact of the COVID-19 pandemic, vaccine development and production have been
accelerated to contain the virus. Oxford-AstraZeneca and Pfizer-BioNTech are the two COVID-19 vaccines
available in Saudi Arabia. According to the Centers for Disease Control and Prevention, the possible side
effects of the vaccines include pain, swelling, redness at the injection site, headache, muscle pain, and
fatigue.

Here, we report four cases of herpetic keratitis and corneal endothelitis following the completion of a two-
dose COVID-19 vaccination (either Oxford-AstraZeneca or Pfizer-BioNTech).
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Case Presentation

Case 1

An 18-year-old female reported to the ophthalmology clinic of a private hospital in May 2021 with
complaints of pain, photophobia, and lacrimation from the right eye for over a month. The patient wore
contact lenses and provided a history of swimming with the lenses. The patient had received two doses of
the Pfizer-BioNTech COVID-19 vaccine and had developed symptoms a week after the second dose. The
ocular examination revealed no abnormalities in the pupils, extraocular muscles, or visual field. The affected
eye showed conjunctival hyperemia, normal intraocular pressure, no sub-tarsal foreign body, and hand
motion vision. Fluorescein staining revealed the characteristic features of herpetic keratitis, including
dendritic corneal ulcers, and the posterior cornea showed precipitates. The anterior chamber of the right eye
was deep and showed a mild cellular reaction. The retinal examination of both eyes and the left eye slit-lamp
examination were unremarkable. The patient was diagnosed with herpetic keratitis and was treated with
ganciclovir ophthalmic gel 0.15% five times daily eye drops and lubricants. Although the patient showed
improvement during subsequent visits, the epithelial inflammation persisted. She was referred to a tertiary
care facility to rule out acanthamoeba keratitis.

Case 2

A 40-year-old Indian male presented to the ophthalmology clinic with complaints of pain, tearing, and
photophobia in the right eye. His ocular, medical, and family histories were unremarkable. He reported no
known allergies. He had received two doses of the Pfizer-BioNTech COVID-19 vaccine and had developed
ocular symptoms a week after the second dose. The visual acuities of the right and left eyes were 25/20 and
20/20, respectively. The pupils, extraocular muscles, and confrontation fields were normal. The left anterior
segment was also clear. However, the right anterior segment showed a typical dendritic ulcer of the
peripheral cornea (Figure 7). Fluorescein staining revealed dendritic epithelial keratitis (Figure 2).
Applanation tonometry was used to measure the intraocular pressure (20 mmHg). The patient was diagnosed
with herpetic keratitis. He was prescribed lubrication, ganciclovir ophthalmic gel 0.15% five times daily, and
oral acyclovir 400 mg five times daily for 10 days. He was scheduled to return to work in three weeks.
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FIGURE 1: Slit-lamp examination showing dendritic corneal ulcer after
COVID-19 vaccination.

COVID-19: coronavirus disease 2019
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FIGURE 2: The dendritic corneal ulcer stained with fluorescein.

Case 3

A 32-year-old male presented to the ophthalmology clinic with chief complaints of pain, redness, and blurry
vision in the right eye. The patient provided no significant family or medical history (rheumatic disease,
tumors, trauma). The patient had received the second dose of the Oxford-AstraZeneca vaccine a week before
the onset of symptoms. On examination, the best-corrected visual acuity was 6/20 in the right eye and 20/20
in the left eye. The intraocular pressure in the right eye was 40 mmHg. A slit-lamp examination showed
corneal edema and ciliary congestion. Epithelial dendrites were noted on the surface of the cornea, and the
anterior chamber of the right eye was shallow. The patient was diagnosed with herpetic keratouveitis
glaucoma. He was prescribed prednisone at 1.0 mg/kg/day for four weeks, with gradual tapering according to
the patient’s response and cyclopentolate 1% t.i.d.

Case 4

A 29-year-old male presented with pain, tearing, and redness in the left eye. He had undergone laser-
assisted in-situ keratomileusis five years ago. His medication history was insignificant, no allergies were
reported, and there was no history of herpes simplex virus (HSV). The patient had received the second dose
of the Pfizer-BioNTech COVID-19 vaccine a week before the onset of the ocular symptoms. On examination,
the visual acuity of both eyes was 20/20. A slit-lamp evaluation revealed stromal infiltration and diffuse
conjunctival injection with a dendritic corneal ulcer. An anterior chamber trace was also noted. The patient
was diagnosed with herpetic keratitis and was prescribed ganciclovir ophthalmic gel 0.15% five times daily
and oral acyclovir 400 mg five times daily for 10 days. He was kept under observation and showed a
remarkable improvement in the ocular symptoms.
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Discussion

Globally, herpetic keratitis is one of the leading causes of blindness. HSV-1 manifests as epithelial and
stromal keratitis, conjunctivitis, herpetic blepharitis, and uveitis [13,14]. HSV transmission occurs through
direct contact with body fluids (saliva or genital secretions). In addition, it can be transmitted through
active oral lesions [15].

After primary infection, the HSV remains latent in the dorsal root or cranial nerve ganglia. Reactivation of
the latent varicella-zoster virus (VZV) may be triggered by environmental stressors, corneal injury, fever,
immunosuppression, and laser phototherapeutic keratectomy [16]. On reactivation, the virus may travel
through the ophthalmic branch of the trigeminal nerve and infect the corneal basal epithelium and the
ocular surface. HSV reactivation is often asymptomatic. However, ocular (epithelial keratitis, conjunctivitis)
and cutaneous manifestations may occur in some cases. The ocular symptoms include pain, redness,
discharge, blurred vision, and photophobia. A study reported two cases of herpetic keratits after the COVID-
19 vaccine and found that the median duration between the COVID-19 vaccination and the onset of HSV
was a couple of days after the first dose in one patient and after the second dose in another patient [17]. In
our study, HSV reactivation occurred within one week following the second dose of the COVID-19 vaccine. In
contrast, Alkhalifah et al. [18] reported two cases of HSV reactivation between four days and four weeks after
receiving the vaccine. Recurrent HSV keratitis is associated with corneal scarring and astigmatism and may
lead to blindness. The susceptibility of the host to ocular HSV infections depends on the status of the
immune system. Various inherited and acquired diseases and the age of the affected individuals may limit
the immune system’s effectiveness in preventing the recurrence of ocular HSV [15].

Reactivation occurs when the virus escapes the immune system’s ability to prevent it from replicating.
However, the specific processes that cause herpes virus infection to reactivate after an inactivated COVID-19
vaccination remain unknown in our cases.

According to Ewer et al. [19], COVID-19 vaccination can trigger cytokine release and immune response
cascades. This can result in the up-regulation of natural killer group 2D ligands, the reactivation of HSV or
VZV from the latent phase, and the development of clinical HSV signs and symptoms following vaccination.

Conclusions

This report emphasizes the necessity of evaluating HSV reactivation as a potential complication of COVID-
19 vaccination. The COVID-19 pandemic is a global catastrophe and vaccination is imperative for reducing
the transmission of SARS-CoV-2. Ophthalmologists must be cognizant of the potential reactivation of HSV
following COVID-19 vaccination for the early diagnosis and timely management of the ophthalmic
manifestations. Moreover, healthcare professionals must record the relevant history and be mindful of the
clinical signs, particularly in vaccinated individuals with a history of HSV infection.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. RenuK, Prasanna PL, Valsala Gopalakrishnan A: Coronaviruses pathogenesis, comorbidities and multi-
organ damage - a review. Life Sci. 2020, 255:117839. 10.1016/.1fs.2020.117839

2. Ali MJ: The SARS-CoV-2, tears, and ocular surface debate: what we know and what we need to know . Indian
] Ophthalmol. 2020, 68:1245-6. 10.4103/ijo.1JO_1881_20

3. Gebhard C, Regitz-Zagrosek V, Neuhauser HK, Morgan R, Klein SL: Impact of sex and gender on COVID-19
outcomes in Europe. Biol Sex Differ. 2020, 11:29. 10.1186/513293-020-00304-9

4.  Gliemes-Villahoz N, Burgos-Blasco B, Arribi-Vilela A, et al.: Detecting SARS-CoV-2 RNA in conjunctival
secretions: is it a valuable diagnostic method of COVID-19?. ] Med Virol. 2021, 93:383-8. 10.1002/jmv.26219

5. Sindhuja K, Lomi N, Asif MI, Tandon R: Clinical profile and prevalence of conjunctivitis in mild COVID-19
patients in a tertiary care COVID-19 hospital: a retrospective cross-sectional study. Indian ] Ophthalmol.
2020, 68:1546-50. 10.4103/ijo.1JO_1319 20

6. Khavandi S, Tabibzadeh E, Naderan M, Shoar S: Corona virus disease-19 (COVID-19) presenting as
conjunctivitis: atypically high-risk during a pandemic. Cont Lens Anterior Eye. 2020, 43:211-2.
10.1016/j.clae.2020.04.010

7. Méndez Mangana C, Barraquer Kargacin A, Barraquer RI: Episcleritis as an ocular manifestation in a patient
with COVID-19. Acta Ophthalmol. 2020, 98:e1056-7. 10.1111/a0s.14484

8. Marinho PM, Marcos AA, Romano AC, Nascimento H, Belfort R Jr: Retinal findings in patients with COVID-

2022 Alkwikbi et al. Cureus 14(1): €20967. DOI 10.7759/cureus.20967 50f6


https://dx.doi.org/10.1016/j.lfs.2020.117839
https://dx.doi.org/10.1016/j.lfs.2020.117839
https://dx.doi.org/10.4103/ijo.IJO_1881_20
https://dx.doi.org/10.4103/ijo.IJO_1881_20
https://dx.doi.org/10.1186/s13293-020-00304-9
https://dx.doi.org/10.1186/s13293-020-00304-9
https://dx.doi.org/10.1002/jmv.26219
https://dx.doi.org/10.1002/jmv.26219
https://dx.doi.org/10.4103/ijo.IJO_1319_20
https://dx.doi.org/10.4103/ijo.IJO_1319_20
https://dx.doi.org/10.1016/j.clae.2020.04.010
https://dx.doi.org/10.1016/j.clae.2020.04.010
https://dx.doi.org/10.1111/aos.14484
https://dx.doi.org/10.1111/aos.14484
https://dx.doi.org/10.1016/S0140-6736(20)31014-X

Cureus

10.

11.

12.

13.

14.

15.

16.

19. Lancet. 2020, 395:1610. 10.1016/50140-6736(20)31014-X

Casagrande M, Fitzek A, Piischel K, et al.: Detection of SARS-CoV-2 in human retinal biopsies of deceased
COVID-19 patients. Ocul Immunol Inflamm. 2020, 28:721-5. 10.1080/09273%948.2020.1770301

Dinkin M, Gao V, Kahan J, et al.: COVID-19 presenting with ophthalmoparesis from cranial nerve palsy .
Neurology. 2020, 95:221-3. 10.1212/WNL.0000000000009700

Gutiérrez-Ortiz C, Méndez-Guerrero A, Rodrigo-Rey S, et al.: Miller Fisher syndrome and polyneuritis
cranialis in COVID-19. Neurology. 2020, 95:e601-5. 10.1212/WNL.0000000000009619

Wu P, Duan F, Luo C, Liu Q, Qu X, Liang L, Wu K: Characteristics of ocular findings of patients with
coronavirus disease 2019 (COVID-19) in Hubei Province, China. JAMA Ophthalmol. 2020, 138:575-8.
10.1001/jamaophthalmol.2020.1291

Gonzalez-Gonzalez LA, Molina-Prat N, Doctor P, Tauber |, Sainz de la Maza MT, Foster CS: Clinical features
and presentation of infectious scleritis from herpes viruses: a report of 35 cases. Ophthalmology. 2012,
119:1460-4. 10.1016/j.0phtha.2012.01.033

White ML, Chodosh J: Herpes simplex virus keratitis: a treatment guideline 2014 . American Academy of
Ophthalmology, San Francisco, CA; 2014.

Warren SL, Carpenter CM, Boak RA: Symptomatic herpes: a sequela of artificially induced fever: incidence
and C aspects; recovery of a virus from herpetic vesicles, and comparison with a K strain of herpes virus. |
Exp Med. 1940, 71:155-68. 10.1084/jem.71.2.155

Sacchetti M, Lambiase A: Diagnosis and management of neurotrophic keratitis. Clin Ophthalmol. 2014,
8:571-9.10.2147/0OPTH.S45921

Li S, Jia X, Yu F, Wang Q, Zhang T, Yuan J: Herpetic keratitis preceded by COVID-19 vaccination . Vaccines
(Basel). 2021, 9:1394. 10.3390/vaccines9121394

Alkhalifah MI, Alsobki HE, Alwael HM, Al Fawaz AM, Al-Mezaine HS: Herpes simplex virus keratitis
reactivation after SARS-CoV-2 BNT162b2 mRNA vaccination: a report of two cases. Ocul Immunol Inflamm.
2021, 1-3. 10.1080/09273948.2021.1986548

Ewer K], Barrett JR, Belij-Rammerstorfer S, et al.: T cell and antibody responses induced by a single dose of
ChAdOx1 nCoV-19 (AZD1222) vaccine in a phase 1/2 clinical trial. Nat Med. 2021, 27:270-8.
10.1038/s41591-020-01194-5

2022 Alkwikbi et al. Cureus 14(1): €20967. DOI 10.7759/cureus.20967

6 0of 6


https://dx.doi.org/10.1016/S0140-6736(20)31014-X
https://dx.doi.org/10.1080/09273948.2020.1770301
https://dx.doi.org/10.1080/09273948.2020.1770301
https://dx.doi.org/10.1212/WNL.0000000000009700
https://dx.doi.org/10.1212/WNL.0000000000009700
https://dx.doi.org/10.1212/WNL.0000000000009619
https://dx.doi.org/10.1212/WNL.0000000000009619
https://dx.doi.org/10.1001/jamaophthalmol.2020.1291
https://dx.doi.org/10.1001/jamaophthalmol.2020.1291
https://dx.doi.org/10.1016/j.ophtha.2012.01.033
https://dx.doi.org/10.1016/j.ophtha.2012.01.033
https://www.aao.org/clinical-statement/herpes-simplexvirus-keratitis-treatment-guideline
https://dx.doi.org/10.1084/jem.71.2.155
https://dx.doi.org/10.1084/jem.71.2.155
https://dx.doi.org/10.2147/OPTH.S45921
https://dx.doi.org/10.2147/OPTH.S45921
https://dx.doi.org/10.3390/vaccines9121394
https://dx.doi.org/10.3390/vaccines9121394
https://dx.doi.org/10.1080/09273948.2021.1986548
https://dx.doi.org/10.1080/09273948.2021.1986548
https://dx.doi.org/10.1038/s41591-020-01194-5
https://dx.doi.org/10.1038/s41591-020-01194-5

	Herpetic Keratitis and Corneal Endothelitis Following COVID-19 Vaccination: A Case Series
	Abstract
	Introduction
	Case Presentation
	Case 1
	Case 2
	FIGURE 1: Slit-lamp examination showing dendritic corneal ulcer after COVID-19 vaccination.
	FIGURE 2: The dendritic corneal ulcer stained with fluorescein.

	Case 3
	Case 4

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


