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Purpose: The Coronavirus Disease 2019 (COVID-19) pandemic spurred vaccine development and resulted in the development of the
novel mRNA COVID-19 vaccine and with it, a growing public concern of vaccine side effects. There are reports of ocular
inflammatory processes such as episcleritis being possible side effects of COVID-19 vaccination. Here we reported the first case of
unilateral episcleritis in a Crohn’s disease patient following her third mRNA COVID-19 vaccination booster shot.

Patient and Methods: A 27-year-old female presented with a 1-day history of right eye redness, itching, and burning. Patient
reported developing these symptoms within 3—4 hours after vaccination. Her past medical history was relevant for Crohn’s disease.
Ophthalmic examination revealed right 2+ conjunctival injection that blanched with phenylephrine drops. Otherwise, her ophthalmic
exam was unremarkable. The patient was started on artificial tears and ibuprofen 200 mg three times daily for one week. After one
week all symptoms resolved, and ophthalmic examination was back to baseline.

Conclusion: This is the first case in the literature of ophthalmic side effects in a Crohn’s disease patient after the third mRNA
COVID-19 booster. Patients with Crohn’s disease may respond differently to booster vaccination. This case report may help healthcare
providers when counselling Crohn’s disease patients about future COVID-19 mRNA vaccine side effects.
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Introduction

The Coronavirus Disease 2019 (COVID-19) pandemic has significantly impacted society. To date, December 2022,
approximately 6.6 million lives have been lost to COVID-19 worldwide.' In response to this toll, a great demand for
vaccine development ensued. With the development of novel coronavirus vaccines, vaccine hesitancy and distrust has
increased. One often stated reason for vaccine hesitancy is fear of unknown vaccine side effects.’

There are accounts of ocular side effects following COVID-19 vaccination reported in the literature. Ocular
manifestations observed include eyelid edema, arteritic anterior ischemic optic neuropathy, central serous chorioretino-
pathy, Tolosa Hunt syndrome, acute retinal necrosis, retinal vascular occlusion, uveitis, optic neuritis, acute macular
neuroretinopathy, Vogt-Koyanagi-Harada syndrome, cranial nerve palsies, choroiditis, thyroid eye disease, episcleritis,
scleritis, superior ophthalmic vein thrombosis, corneal graft rejection, multiple evanescent white dot syndrome, acute
zonal occult outer retinopathy, and eyelid rash.*

The prevalence rate of episcleritis following COVID-19 vaccination is estimated to be 0.3 cases per million doses or less.’
However, there is no consensus on the incidence and prevalence of episcleritis in the general population. One study evaluated
a well-defined population in Northern California and found the overall incidence to be 41.0 per 100,000 person-years with an
annual prevalence ratio of 52.6 per 100,000.” Most common cases of episcleritis are idiopathic but episcleritis is also
associated with systemic collagen vascular diseases, infections, and autoimmune diseases.® Demographically, episcleritis is
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more common in young to middle aged females and in patients with autoimmune disease or systemic collagen vascular
disease.®

There are three reported cases of episcleritis following COVID-19 vaccination.” '! One case involved inactivated
vaccine and the two remaining reports did not specify the causative vaccine.”'' Here we present the first case of
unilateral episcleritis following mRNA COVID-19 booster vaccination in a Crohn’s disease patient. This case is unique
because the ophthalmic side effects occurred after the third mRNA vaccine shot. Healthcare providers can council
Crohn’s disease patients about possible side effects with future vaccine boosters despite unremarkable previous

vaccination.

Case Presentation

A 27-year-old female patient presented with right eye redness, itching, and burning four hours after receiving her
COVID-19 mRNA booster vaccine, third total dose. She used artificial tears, but her symptoms were unchanged on the
following day which prompted her to seek an ophthalmological exam. She denied photophobia, blurry vision, double
vision, foreign body sensation, epiphora, visual flashes, or visual floaters. There were no prior similar episodes with the
same vaccine prior two doses. The left eye was asymptomatic and unaffected. The patient’s past medical history was
significant for myopic astigmatism of both eyes, bilateral allergic conjunctivitis, allergic rhinitis, Crohn’s disease, and
mild intermittent asthma.

On ophthalmic examination best corrected visual acuity remained 20/20 bilaterally. Intraocular pressures measured
at 15 mmHg in the right eye and 16 mmHg in the left eye. The right conjunctiva had 2+ injection that blanched with
phenylephrine drops. There was no scleral injection, no scleral tenderness, and no physical irritation adjacent to the
episcleritis area (eg, no trichiasis). The anterior chamber of the right eye appeared deep and quiet. The associated
episcleritis described can be visualized in Figure 1. The remainder of the anterior and posterior segments clinical exam
was unremarkable. The patient continued artificial tears and started ibuprofen 200 mg three times daily for one week.
The patient adhered to and tolerated the described regimen and one week later, all ocular symptoms and signs
resolved.

The patient was satisfied by the care she received. She was relieved that her symptoms resolved, and her final vision
was not affected. She plans to double check with her rheumatologist before future COVID-19 booster vaccine doses.
Written informed consent was obtained from the patient for publication and for use of data and images.

Figure | Episcleritis of the right eye. Nasal view of the right eye showing 2+ conjunctival injection.

92 hetps: International Medical Case Reports Journal 2023:16
Dove


https://www.dovepress.com
https://www.dovepress.com

Dove Veenis et al

Discussion

To the best of our knowledge, this is the first report of episcleritis after an mRNA COVID-19 vaccine booster in a Crohn’s
disease patient. The patient’s Crohn’s disease was under control with ustekinumab. The presentation did not affect visual
acuity and resolved after one week with artificial tears use and oral non-steroidal anti-inflammatory drugs (NSAIDs).

The mechanism as to why ocular inflammatory processes can occur following COVID-19 vaccination has not yet
been determined. However, there are three frequently proposed mechanisms. Commonly proposed mechanisms include
molecular mimicry between peptides present in the vaccine and ocular structures, antibody-mediated hypersensitivity and
antigen-specific cell reactions, and adjunctive or additive induced inflammatory reactions seen in subunit and inactivated
vaccines.”'"™'* Another mechanism specific to live attenuated vaccines involves direct infection by the attenuated virus
strain.'? It is likely that a combination of these mechanisms leads to the ocular inflammation observed following mRNA
and inactivated COVID-19 vaccination. However, direct causality cannot be determined in our case.

The overall prevalence of COVID-19 vaccine associated ocular adverse events are quite rare.® In a case series of nine patients,
one case of episcleritis following inactivated COVID-19 vaccination was described.” This patient presented five days after
vaccination.” An additional case series reported two cases of episcleritis following COVID-19 vaccination but did not specify the
vaccine type.!' Mean time to side effects onset in all patients in the Tetsi et al cohort was five and six days after the first
and second doses of vaccine, respectively. In our case, symptoms appeared rapidly, 3—4 hours, after vaccine administration.

While a clear explanation for the temporal difference in symptom onset observed cannot be identified, the type of
vaccine and quantity of doses previously administered could be possible explanations. The case described by Pichit et al
developed five days after the first dose of inactivated COVID-19 vaccination. It is possible that our patient developed
a quicker presentation due to an overall stronger immune response constituted by the previous two doses. Another possible
explanation is that the immune response created by the mRNA vaccines is more robust than the inactivated vaccines,
increasing the risk of self-recognition. One study published preliminary data comparing severe acute respiratory syndrome
coronavirus 2 (SARS-CoV2) antibody titers of healthcare workers in Hong Kong who had received two doses of a mRNA
vaccine compared to two doses of an inactivated vaccine.'” The results demonstrated higher antibody titers after the first
and second dose in participants receiving the mRNA vaccination compared to the first and second dose of the inactivated
vaccine.'” This data supports the hypothesis of stronger immune response with mRNA vaccination, further increasing risk
of immune dysfunction and ocular side effects. The two cases described by Tetsi et al did not specify the specific vaccine
administered, nor if prior doses had been received, so a potential explanation cannot be posed.

Episcleritis is a common manifestation in patients with inflammatory bowel disease such as Crohn’s disease.'®'’
Approximately 2-5% of inflammatory bowel disease patients develop episcleritis with many being idiopathic in
nature.'®'® It is possible this case of episcleritis is idiopathic in nature and not vaccine related. However, the association
with vaccination in our patient and rapid resolution suspects this case being vaccine related.

Allergic conjunctivitis is typically bilateral, diffusely affects the ocular surface, and is associated with rhinitis. Patients
most commonly suffer from pruritis, and can suffer from foreign body sensation, blurred vision, photophobia, and eyelids
swelling."” Despite our patient’s past medical history of allergic conjunctivitis, she did not have clinical findings to suggest
allergic conjunctivitis (ie, no rhinitis, no eyelids itching, no photophobia, no corneal erosions, and no eyelids swelling).

The immune response to vaccination in Crohn’s disease patients is further explored here. Crohn’s disease patients
currently on immunosuppression have been shown to have an overall blunted immune response to vaccination,
correlating with the level of immunosuppression.’’** This is thought to be related to overall dampening of the
immune system by immunosuppression. Additionally, the immune response to live vaccines does appear to be higher,
with increased antibody production, compared to inactivated vaccines.”’ The response to mRNA vaccines in Crohn’s
disease patients is still being explored as this is a new area of vaccine development, but the immune response does
seem to be related to the specific immunosuppressive medication currently prescribed.”* One study found that
Crohn’s disease patients have a comparable rate of adverse events following mRNA COVID-19 vaccination
compared to the general population.”> Further, Crohn’s disease patients with well controlled disease on biologic
therapy may be at lower risk of adverse effects from mRNA COVID-19 vaccination when compared to Crohn’s
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disease patients not on biologic therapy.”” Thus, Crohn’s disease patients can be educated on their risk of vaccine
adverse effects according to their level of disease control with biologic therapy.

Rarely, episcleritis and other inflammatory ocular processes such as scleritis and uveitis can be seen following
vaccination of other diseases.'®*® The specific vaccines associated with these side effects include the bacille Calmette-
Guerin (BCQ) vaccine, intranasal influenza vaccine, measles mumps and rubella (MMR) vaccine, hepatitis B vaccine,
human papilloma virus (HPV) vaccine, and varicella vaccine.''** In one meta analysis, 289 cases of uveitis were identified
following vaccination, with approximately 40% occurring following hepatitis B vaccination, a subunit vaccine.?’
Furthermore, with the three previously reported cases of episcleritis following COVID-19 vaccination discussed above,
there remains a significant lack of reports describing this complication in the literature. It could be hypothesized that the
prevalence of episcleritis following COVID-19 vaccination is much higher than reported in the literature due to the lack of
visual impairment and ocular pain associated with episcleritis, causing patients to not seek out medical care.

Most cases of episcleritis resolve without treatment in 2 to 21 days.® Supportive care typically involves artificial tears,
mild topical corticosteroids, topical NSAIDs, and oral NSAIDs.® Our patient received 200mg ibuprofen three times daily
for one week with complete resolution of symptoms. The prognosis of patients with episcleritis is generally good, but

approximately 30% of patients will develop recurrent episcleritis.”®

Conclusions

In conclusion, episcleritis following COVID-19 vaccination is a rare ocular side effect that is self-limiting in nature and
generally lacks long term health complications. Here we described the first reported case of unilateral right episcleritis in
a patient with Crohn’s disease, developing within hours following Moderna mRNA COVID-19 booster vaccination. Healthcare
providers should be aware of this rare ocular side effect in Crohn’s disease patients and the treatment options available.

Abbreviations
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