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Abstract. – OBJECTIVE: This report describes an 
ocular allergic reaction manifested as eyelid edema 
after Pfizer-BioNTech COVID-19 vaccination.

CASE DESCRIPTION: A 28-year-old female 
had the first Pfizer-BioNTech COVID-19 vaccine 
dose and was discharged following a 20-minute 
post-vaccination observation for potential ad-
verse complications. She came to the emergen-
cy department after her left eyelid swelled unex-
pectedly two hours later, accompanied by itch-
ing and redness. Aside from left eyelid edema 
and redness, there were no other remarkable bi-
lateral ocular findings. The lack of recent history 
of any cause of eyelid edema suggested a vac-
cine-induced ocular allergy. Immediate adminis-
tration of systemic and topical anti-allergic medi-
cations resulted in a significant clinical improve-
ment within 4-6 hours.

CONCLUSIONS: Reporting any adverse reac-
tions to vaccines, especially recently approved 
ones, is extremely critical. Local ocular allergy, 
as opposed to systemic allergy, could be con-
sidered one of the COVID 19 vaccine’s rare and 
mild side effects.
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Introduction

Several techniques have been used to develop 
vaccines against the Coronavirus disease of 2019 
(COVID-19)1, which has affected over 170 mil-
lion people globally. Devastating effects of this 
disease prompted the FDA to quickly approve two 
vaccines against a novel severe acute respiratory 
syndrome coronavirus-2 (SARS-CoV2), includ-
ing Pfizer-BioNTech COVID-19 (12/11/2020) 
and Moderna COVID-19 (18/12/2020) vaccines2,3. 

The SARS-CoV-2 spike protein is encased in lipid 
nanoparticles and encoded using mRNA in both 
vaccines. This protein binds to a cell membrane 
and enters the cell, producing spike protein for 

antigen presentation and immune system activa-
tion1-3. Although the novel vaccine technology is 
thought to be safe, the adverse effects of mRNA 
vaccines are poorly defined and understudied.

This report describes an ocular allergic reac-
tion manifested as eyelid edema two hours af-
ter receiving the first dose of Pfizer-BioNTech 
COVID-19 vaccine.

Case Description

A 28-year-old Caucasian female patient with-
out history of any disease or medication received 
the first dose of Pfizer-BioNTech COVID-19 vac-
cine at Batman Educational and Research Hos-
pital. She was then discharged after a 20-minute 
post-vaccination observation for potential im-
munization adverse complication. She came to 
the emergency department two hours later as her 
left eyelid swelled unexpectedly, accompanied by 
itching and periocular hyperemia. No recent his-
tory of any cause that could lead to eyelid edema 
was reported, including insect bite and/or sus-
picious food ingestion. There was no history of 
trauma and pregnancy, too. Thus, a vaccine-relat-
ed ocular allergy was suspected. Corticosteroid 
(Prednol-L® 40 mg methylprednisolone) and an-
ti-allergic (Avil® 45.5 mg /2 ml pheniramine hy-
drogen maleate) medications were given intrave-
nously right away. An ophthalmologist was also 
consulted.

Ocular examination revealed bilateral 20/20 
Snellen visual acuity and an intraocular pres-
sure of 13 mmHg (Goldmann; Haag-Streit AG, 
Köniz, Switzerland). The patient had no histo-
ry of diplopia, and diplopia tests were negative. 
Also, ocular movements were normal in all gaz-
es, as were pupillary responses in dim or bright 
light conditions. Biomicroscopy revealed that 
the right eye’s anterior segment was unremark-
ably normal, whereas the left eye had severe eye-
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lid edema and appeared hyperemic (Figure 1a). 
Bilateral fundoscopy revealed nothing clinically 
noteworthy. Following that, a topical anti-aller-
gic drop, Oladin® (0.1% olopatadine) 2x1, an 
artificial tear, Systane® (propylene glycol) 4x1, 
and a topical corticosteroid, Lotemax® (0.5% 
loteprednol) 3x1 were prescribed. This was 
quickly followed by a significant clinical im-
provement in left eyelid edema within 4-6 hours 
of both topical and systemic therapy on the same 
day (Figure 1b).

Discussion

Vaccines have long been used to develop im-
munity against pathogens. Vaccine-related ocular 
complications, though rare, may appear in vari-
ous manifestations4. Periorbital edema with ocu-
lar vaccinia is a well-known adverse effect of the 

smallpox vaccine5. Influenza vaccine-induced 
complications, including transient eyelid edema 
as a symptom of ocular respiratory syndrome6, 
as well as uveitis, multiple white-dot syndrome, 
and acute macular neuroretinopathy7-9, have also 
been reported. Besides, uveitis after hepatitis B 
vaccination10, posterior uveitis11, and pan-uveitis 
with posterior retinal detachment12 after HPV 
vaccination are among the other vaccine-related 
ocular adverse effects described in the literature.

The Pfizer-BioNTech COVID-19 vaccine 
(BNT162b2), which encodes the entire SARS-
CoV-2 spike protein, was the first to be approved 
by the FDA and distributed in the USA13. Its sec-
ond dose revealed 95% efficacy14. Despite this, 
many adverse effects have been documented, 
including mild to moderate pain at the injection 
site, swelling and redness, chills, fatigue, and 
headache. There have also been reports of diar-
rhea, nausea, vomiting, dermatitis, and extreme 

Figure 1. A 28-year-old female patient presented with non-globe-involved apparent eyelid edema and hyperemy in the left eye 
but not in the right (a). Both eyelid edema and periocular hyperemy appeared to have significantly resolved following topical 
and systemic therapies (b).



Z. Baysal, H.H. Gobeka

5266

fatigue. Unlikely, in this report, these symptoms 
have been reported to appear 1-2 days after the 
second dose and to last for a few days3,15.

The vaccine-related isolated ocular reactions 
have been revealed to be rare4. A recent study16 
described three female patients (mean age: 39.3 
years) who developed spontaneous unilateral 
eyelid edema and erythema on the first or sec-
ond day after receiving their first or second dose 
of the Pfizer-BioNTech COVID-19 vaccine. An 
acute visual disturbance and visual field loss 
have been reported after the same vaccine13. The 
precise evidence is inconclusive and cannot be 
linked to the vaccine definitively. Nonetheless, 
the exact pathophysiology of spontaneous eye-
lid edema in our case could be due to a vaccine 
dissolution medium or a primarily idiosyncratic 
drug interaction.

Moreover, the complement system activation, 
which is important in the COVID-19 pathoge-
nicity17, and molecular mimicry are two immu-
nologic mechanisms proposed to explain adverse 
vaccine-induced effects. In normal immunology, 
the complement system within the tear film is 
essential in the immune defense of the closed 
eye. Following activation, there is an increase in 
cytokine inflammatory mediators18. This could 
also be the case in our report, where the vac-
cine induced complement activation, resulting 
in increased inflammatory mediators in the plas-
ma and tear film and, eventually, eyelid edema. 
Many SARS-CoV-2 proteins are cross-reactive 
with human proteins, potentially resulting in 
autoimmunity. Antibodies against the spike gly-
coprotein in mRNA vaccines can also trigger an 
acute autoimmune response17. Consequently, the 
eyelid edema described in this case report could 
be the result of the mRNA vaccine reactivating 
an autoimmune response.

Although there have been few studies16 on the 
subject, this could be a case report of a rare Pfiz-
er-BioNTech COVID-19 vaccine-related reac-
tion that was treated minimally. Similar incidents 
should be investigated to rule out the presence 
of masked entities. This could aid physicians in 
recognizing this potentially vaccine-related con-
dition in the proper perspective. We fervently 
believe, as do other researchers, that it is critical 
to report any adverse reactions to vaccines af-
ter they have been administered, particularly for 
newly approved vaccines. This could be due to 
fatal systemic conditions caused by not only the 
COVID-19, but also the vaccine, or their com-
bined effects.

Conclusions

A local ocular allergy alone could be regarded 
as a rare and mild adverse effect of the COVID-19 
vaccine when compared to a systemic allergic re-
action. Prospective studies with an adequate data 
could help characterize and fully comprehend this 
vaccine-related immunological adverse process.

ORCID ID
Zeki Baysal: 0000-0002-5223-4365
Hamidu Hamisi Gobeka: 0000-0002-7656-3155

Informed Consent
Written informed consent was obtained from the patient for 
the publication of this report and the accompanying images.

Conflict of Interest
The authors declare that they have no conflict of interest.

References

    1)	Sharma O, Sultan AA, Ding H, Triggle CR. A Re-
view of the Progress and Challenges of Develop-
ing a Vaccine for COVID-19. Front Immunol 2020; 
11: 585354.

    2)	FDA News Release. Pfizer-BioNTech COVID-19 
Vaccine | FDA. Fda. https://www.fda.gov/emergen-
cy-preparedness-and-response/coronavirus-dis-
ease-2019-covid-19/pfizer-biontech-covid-19-vac-
cine. Published 2020. Accessed June 26, 2021.

    3)	Centers for Disease Control and Prevention. 
Pfizer-BioNTech COVID-19 Vaccine Overview 
and Safety | CDC. Centers for Disease Control 
and Prevention. https://www.cdc.gov/coronavi-
rus/2019-ncov/vaccines/different-vaccines/Pfiz-
er-BioNTech.html. Published 2021. Accessed 
June 26, 2021.

    4)	Cheng JY, Margo CE. Ocular adverse events fol-
lowing vaccination: overview and update. Surv 
Ophthalmol 2022; 67: 293-306.

    5)	Fillmore GL, Ward TP, Bower KS, Dudenhoefer 
EJ, Grabenstein JD, Berry GK, Madigan WP Jr. 
Ocular complications in the Department of De-
fense Smallpox Vaccination Program. Ophthal-
mology 2004; 111: 2086-2093.

    6)	De Serres G, Toth E, Ménard S, Grenier JL, Rous-
sel R, Tremblay M, Landry M, Robert Y, Rochette 
L, Skowronski DM. Oculo-respiratory syndrome 
after influenza vaccination: trends over four influ-
enza seasons. Vaccine 2005; 23: 3726-3732.

    7)	Badawi AE, Elsheikh SS, Addeen SZ, Soliman MA, 
Abd-Rabu R, Abdella WS, Gad EA. An Ophthal-
mic Insight into Novel Coronavirus 2019 Disease: 
A Comprehensive Review of the Ocular Manifes-
tations and Clinical Hazards. J Curr Ophthalmol 
2020; 32: 315-328.



Allergy following Pfizer-BioNTech COVID-19 vaccine 

5267

    8)	Abou-Samra A, Tarabishy AB. Multiple Evanes-
cent White Dot Syndrome Following Intradermal 
Influenza Vaccination. Ocul Immunol Inflamm 
2019; 27: 528-530.

    9)	Shah P, Zaveri JS, Haddock LJ. Acute macular 
neuroretinopathy following the administration of 
an influenza vaccination. Ophthalmic Surg Lasers 
Imaging Retin 2018; 49: e165-e168.

  10)	Fraunfelder FW, Suhler EB, Fraunfelder FT. Hep-
atitis B vaccine and uveitis: An emerging hypothe-
sis suggested by review of 32 case reports. Cutan 
Ocul Toxicol 2010; 29: 26-29.

  11)	Ye H, Feng H, Zhao P, Fei P. Case report: Posteri-
or uveitis after divalent human papillomavirus vac-
cination in an Asian female. Optom Vis Sci 2020; 
97: 390-394.

  12)	Dansingani KK, Suzuki M, Naysan J, Samson CM, 
Spaide RF, Fisher YL. Panuveitis with exudative 
retinal detachments after vaccination against hu-
man papilloma virus. Ophthalmic Surg Lasers Im-
aging Retin 2015; 46: 967-970.

  13)	Santovito LS, Pinna G. Acute reduction of visu-
al acuity and visual field after Pfizer-BioNTech 
COVID-19 vaccine 2nd dose: a case report. In-
flamm Res 2021; 70: 931-933.

  14)	Frenck RW Jr, Klein NP, Kitchin N, Gurtman A, Ab-
salon J, Lockhart S, Perez JL, Walter EB, Senders 
S, Bailey R, Swanson KA, Ma H, Xu X, Koury K, 

Kalina WV, Cooper D, Jennings T, Brandon DM, 
Thomas SJ, Türeci Ö, Tresnan DB, Mather S, 
Dormitzer PR, Şahin U, Jansen KU, Gruber WC; 
C4591001 Clinical Trial Group. Safety, Immuno-
genicity, and Efficacy of the BNT162b2 Covid-19 
Vaccine in Adolescents. N Engl J Med 2021; 385: 
239-250.

  15)	Polack FP, Thomas SJ, Kitchin N, Absalon J, 
Gurtman A, Lockhart S, Perez JL, Pérez Marc G, 
Moreira ED, Zerbini C, Bailey R, Swanson KA, 
Roychoudhury S, Koury K, Li P, Kalina WV, Coo-
per D, Frenck RW Jr, Hammitt LL, Türeci Ö, Nell 
H, Schaefer A, Ünal S, Tresnan DB, Mather S, 
Dormitzer PR, Şahin U, Jansen KU, Gruber WC; 
C4591001 Clinical Trial Group. Safety and Effica-
cy of the BNT162b2 mRNA Covid-19 Vaccine. N 
Engl J Med 2020; 383: 2603-2615.

  16)	Austria QM, Lelli GJ, Segal KL, Godfrey KJ. Tran-
sient Eyelid Edema Following COVID-19 Vaccina-
tion. Ophthalmic Plast Reconstr Surg 2021; 37: 
501-502.

  17)	Kanduc D. From Anti-SARS-CoV-2 Immune Re-
sponses to COVID-19 via Molecular Mimicry. Anti-
bodies (Basel) 2020; 9: 33.

  18)	Willcox MD, Morris CA, Thakur A, Sack RA, Wick-
son J, Boey W. Complement and complement reg-
ulatory proteins in human tears. Invest Ophthalmol 
Vis Sci 1997; 38: 1-8.


