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After the Storm: Ophthalmic Manifestations of COVID-19 Vaccines

Mrittika Sen'?, Santosh G Honavar'

Several COVID-19 vaccines have been developed and approved for use around the world from December
2020, to combat the pandemic caused by the novel SARS-CoV-2 virus. Several ophthalmic manifestations of
the COVID-19 vaccines have been reported by ophthalmologists. This review was undertaken to recognize,
encourage active reporting and determine the pathogenesis and time of appearance for better awareness and
understanding of the ophthalmic manifestations of COVID-19 vaccines. A literature search was performed
for publications on the ophthalmic manifestations of COVID-19 vaccines between January 1, 2021 and
November 7, 2021. 23 case reports, 17 letters to editors, 3 ophthalmic images, 4 brief communications, 4
retrospective cohort studies and 2 case control studies were included. Posterior segment, including the uvea,
choroid and retinal vasculature, was most commonly affected and the reported clinical features developed
at a median of four days from the time of vaccination. The possible mechanisms include molecular
mimicry of the vaccine components with host ocular tissues, antigen-specific cell and antibody-mediated
hypersensitivity reactions to viral antigens and adjuvants present in the vaccines. The causal relationship
of the ocular signs and symptoms and COVID-19 vaccines has not been established and requires long-term
and large multicentre data. Most of the reported manifestations are mild, transient and adequately treated
when diagnosed and managed early. The benefits of COVID-19 vaccination outweighs the reported rare
adverse events and should not be a deterrent to vaccination.
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The year 2020 was unlike any other, a year of uncertainty,
distancing, and loss. Man has always found his way through
obstacles and challenges; David must come to fell Goliath. The
best minds around the world worked at an unprecedented pace
to develop vaccines against the novel SARS-CoV-2 virus. By
December 2020, vaccines against COVID-19 were authorized
for emergency use through expedited clinical trials. Like any
change, any revolution, it too faced trials and tribulations, hype
and hysteria, media and political might. As we enter the last
quarter of 2021, it may be safe to say that the vaccines have
“lived and let live.” A large population has been vaccinated,
7,027,377,238 vaccine doses, to be exact, as of November 7,
2021, have been administered, lockdowns are being lifted and
gradually life seems to be returning to normal, albeit a new
one.!!

The main vaccines approved for use around the world
are the nucleoside-modified RNA vaccine (BNT162b2)
by Pfizer-BioNTech, the recombinant adenoviral vector
encoding SARS-CoV-2 spike (S) glycoprotein (ChAdOx1
nCoV-19 Coronavirus vaccine Recombinant COVISHIELD
by Serum Institute of India based on the Oxford AstraZeneca
Chimpanzee Adenovirus Vectored Vaccine (AZD1222)), and
the inactivated SARS-CoV-2 vaccine (BBIBP-CorV, Sinopharm).
Additionally, there are other vaccines including Sputnik
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V, Russia, mRNA-1273 Moderna, Janssen, Johnson and
Johnson COVAXIN by Bharat Biotech, India, and CoronaVac
from China. The vaccines have been found to be 94%-95%
effective.**l The common side effects of these vaccines are
mild to moderate pain, swelling, and erythema at the injection
site, chills, fatigue, malaise, headache, and fever. Diarrhea,
nausea, vomiting, and dermatitis are less frequent side effects
documented. These usually start within 24—48 hours of the
inoculation and last for 1-2 days. Table 1 shows the vaccines,
their mechanism of action, and doses recommended.>®!

Still, in infancy, there is a paucity of data on the ocular
manifestations folllowing COVID-19 vaccines. At the beginning
of this year, we reviewed the ophthalmic manifestations of the
SARS-CoV-2 virus.®! In this article, we decided to review the
ophthalmic manifestations of the vaccines against COVID-19.

Methods

A literature search was performed on PubMed with search
words, COVID-19 vaccine, ophthalmology, eye, adverse effects,
SARS-CoV-2, ocular manifestations, graft rejection, retina,
vitreous, orbit, facial palsy, uveitis, nerve palsies, choroiditis,
retinal vascular occlusion, mRNA vaccine, adenovirus vector
vaccine, and inactivated vaccine. The articles included in this
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Table 1: COVID-19 vaccines approved for use around the world

Vaccine Manufacturer Type Details Dosage Safety data from
clinical trials: serious
adverse events

BNT162b2 Pfizer, Inc. mRNA Lipid nanoparticle formulated 12 years or older Myocarditis or

and BioNTech nucleoside- modified 2 doses 21 days apart pericarditis: rare,
(COMIRNATY) mRNA vaccine encoding Additional dose- recommended 12.6/100000
prefusion stabilized, for moderate to severely adolescents and young
membrane-anchored full immunocompromised people- 4 adults
length SARS-CoV-2 spike (S) weeks after the 2 dose
glycoprotein Booster- Some groups of people
are recommended to get a
booster shot at least 6 months
after getting their second shot
mRNA-1273 ModernaTX, Inc  mRNA Nucleoside-modified mRNA 18 years or older 2 doses, 28 Myocarditis or
encoding the viral spike (S) days apart pericarditis: rare,
glycoprotein of SARS-CoV-2  Additional dose- recommended 12.6/100000
for moderate to severely adolescents and young
immunocompromised people- 4 adults
weeks after the 2™ dose

ChAdOx1 Serum Institute  Viral vector- Recombinant vaccine 2 doses Cerebral venous

nCoV-19 of India- based from the genetically 12-16 weeks apart sinus thrombosis,

Corona Virus  Covishield modified human embryonic thrombosis with

Vaccine AstraZeneca- kidney (HEK) 293 cells thrombocytopenia

AZD1222 Vaxzevria with replication- deficient

chimpanzee adenovirus
vector encoding SARS-CoV-2
Spike (S) glycoprotein.
Induces binding and
neutralizing antibodies
and interferon-gamma
enzyme-linked immunospot
responses.
JNJ-78436735 Janssen Viral vector- Recombinant, 18 years or older 1 shot Additional Thrombosis with
Ad26COV2.S Pharmaceuticals based replication-incompetent Ad26 ~ doses- not recommended thrombocytopenia
Companies of vector, encoding a stabilized = Booster- At least 2 months after ~ syndrome: 7/100000
Johnson and variant of the SARS-CoV-2 receiving your vaccine. You can  vaccinated women
Johnson DNA encoding Spike (S) get any of the COVID-19 vaccines 18-49 years
protein authorized in the United States for Guillain-Barré
your booster shot syndrome
Gam- Sputnik V Viral Heterologous recombinant 18 years or older
COVID-Vac Gamaleya vector-based adenovirus approach with Two doses, 21 days apart
National adenovirus (Ad26) and
Research adenovirus 5 (Ad5) as
Centre vectors for expression of
SARS-CoV-2 spike protein
BBV152 COVAXIN Inactivated  The whole virion inactivated 18 years or older
Bharat Biotech ~ coronavirus  Imidazoquinoline class 2 doses, 28 days apart
Vaccine molecule (TLR 7/8 agonist)
adsorbed to alum
BBIBP-CorV  Sinopharm Inactivated  An inactivated vaccine with 2 doses 3-4 weeks apart Inflammatory
coronavirus  aluminum-based adjuvant demyelination
vaccine syndrome, acute
disseminated
encephalomyelitis
CoronaVac Sinovac Biotech Inactivated  The whole virion inactivated 18 years or older 2 doses, 2-4
Ltd Beijing coronavirus  vaccine. Aluminum hydroxide weeks apart
vaccine adjuvant Additional dose- recommended

for moderate to severely
immunocompromised people - 4
weeks after the 2™ dose
Booster - not recommended yet
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review are in English language, published between January
2021 and November 7, 2021. It is not an exhaustive review,
but the authors have tried to include all the important reports
with 23 case reports, 17 letters to editors, 3 image-based reports,
4 brief clinical communications, 4 retrospective cohort, and
2 casecontrol studies.

Eyelid, Ocular Surface and Anterior
Segment Manifestations of COVID-19
Vaccine

The eyelid, ocular surface, and cornea are easily observable
by patients and, therefore, present as soon as the symptoms
develop. Eighteen cases of ocular adnexal and anterior segment
manifestations have been reported [Table 2].01 The mean
age of the patients was 57.5 + 15.6 (median 62.5) years, and
there were 9 females and 6 males (3 gender unspecified). The
Pfizer-BioNTech mRNA vaccine was the most common vaccine,
used in 13 patients, two had received the viral vector-based
Covishield, and three had received the inactivated Sinopharm
vaccine. The majority of the symptoms were after the first
dose,™ whereas four patients presented after the second
dose. The median interval from vaccination to development
of symptoms was 7 (mean 9.8 + 8) days.

Eyelid

The eyelid involvement was transient in all cases limited to
unilateral erythematous edema and bilateral purpuric rash.
All cases were after the Pfizer-BioNTech mRNA vaccine. The
three cases of acute onset eyelid edema reported by Austria
et al.”! resolved with observation, antihistamine, and oral
corticosteroids, respectively, within 1-2 days. The purpuricrash
observed in three patients developed at a median of 18 days
and resolved spontaneously within 10-15 days. The coagulation
profile was normal in all three.®! [Fig. 1] Eyelid edema can be
a part of an anaphylactic reaction, but none of the patients
reported any systemic adverse effects. Periorbital swelling is
seen in ocular vaccinia after the smallpox vaccine, and ocular

Figure 1: Purpuric lesions on the upper eyelids in patient 2 (a and b)
and patient 1 (c and d). (Reproduced with permission from Mazzatenta
C, Piccolo V, Pace G, Romano |, Argenziano G, Bassi A. Purpuric
lesions on the eyelids developed after BNT162b2 mRNA COVID-19
vaccine: another piece of SARS-CoV-2 skin puzzle?. Journal of the
European Academy of Dermatology and Venereology. 2021 May 28.)

respiratory syndrome is reported with the influenza vaccine.®
The mechanisms proposed after COVID-19 vaccination include
complement-induced reaction and molecular mimicry with an
autoimmune response.

Cornea

Corneal graft rejection was the most common anterior segment
manifestation of the COVID-19 vaccine. Seven of the nine
cases were following the Pfizer-BioNTech mRNA vaccine at
a median duration of 7 (mean 10.3 + 7.2) days. The remaining
two received the viral vector-based Covishield vaccine. Four
patients had undergone penetrating keratoplasty, whereas the
rest had undergone lamellar keratoplasty. Five of eight patients
were on topical corticosteroids at the time of vaccination.
In the case reported by Phylactou ef al., the patient also had
a retroviral infection and was on treatment for the same.!]
Three patients had bilateral corneal transplants and of these,
one patient developed rejection in only one eye. Five eyes had
undergone repeat transplants following prior failures. Only
one patient developed systemic symptoms, moderate chills,
and myalgia following the vaccination.’’! The symptoms and
signs were typical of endothelial graft rejection with acute
onset of diminution of vision, redness, photophobia with or
without pain, graft edema, Descemet’s folds, and anterior
chamber (AC) reaction. [Figs. 2 and 3] Treatment was with
frequent (1-2 hourly) administration of topical corticosteroids
with or without oral steroids. Acyclovir/Valacyclovir was
started in two patients to counter a possible viral infection.'!
All the patients recovered within 1-4 weeks.

vaccination. Slit-lamp image at presentation on day 7 postvaccination
with rejection and corneal edema (a), and on day 14 postvaccination
and intensive treatment with topical dexamethasone showing improved
stromal transparency (b). Anterior segment OCT on day 7 post-DMEK,
indicating full graft attachment and CCT of 525 um (c), on day 21
post-DMEK (day 7 postvaccination) at presentation with rejection
and CCT of 652 um corresponding to observed stromal edema and
inflammation (d), and on day 28 post-DMEK (day 14 post-vaccination),
following increased frequency of topical steroids and CCT of 526
um (e). (Reproduced with permission from Phylactou M, Li JP, Larkin
DF. Characteristics of endothelial corneal transplant rejection following
immunization with SARS-CoV-2 messenger RNA vaccine. British
Journal of Ophthalmology. 2021 Jul 1;105(7):893-6.)
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Figure 3: A case of acute corneal endothelial graft rejection after
COVID-19 vaccine. A, B Slit-lamp photography demonstrating
conjunctival hyperemia, corneal graft haze, diffuse corneal epithelial,
and stromal edema (within the graft), Descemet’s folds, scattered keratic
precipitates (KPs), and 1+ cells in the anterior chamber. An unusual
distribution of fluorescein staining with coarse punctate epitheliopathy
over the corneal graft was observed. The central corneal thickness (CCT)
was 730 um. C, D At 3-week post-treatment, the corneal graft rejection
was successfully treated with considerable improvement in the graft
transparency, reduction in epithelial and stromal edema, and resolution
of epitheliopathy and anterior chamber inflammation. The best-corrected
visual acuity improved to 6/12, with a CCT of 609 um (Reproduced with
permission from Rallis Kl, Ting DS, Said DG, Dua HS. Corneal graft
rejection following COVID-19 vaccine. Eye. 2021 Aug 23:1-2.)

The cornea is an immunoprivileged organ, and corneal
transplantation has the highest rate of success. Lamellar
keratoplasty has ensured further protection of the graft.
Graft rejection can follow the breakdown of the blood-ocular
barrier following intraocular inflammation or recurrent viral
infection.™ Corneal graft rejection after immunization has been
reported with influenza, hepatitis B, tetanus, and yellow fever
vaccines.['"!! Bilateral graft failure in two of three patients with
transplants in both eyes, and the temporal sequence of events
points towards the role of the COVID-19 vaccine. The suggested
mechanisms of graft failure are the vaccine-induced immune
enhancement and cross-reactivity of virus antigen-specific
T-cells with HLA antigen-disparate corneal allograft endothelial
cells, increased vascular permeability after the vaccination, and
presence of mRNA in the aqueous following a prior COVID-19
infection.™! The COVID-19 vaccine induces a strong antibody
response with CD4 + Thl cells, which are also mediators of
corneal graft rejection.'”! Systemic reactogenicity would be
more likely after the second dose of vaccination than the first
one, but seven of the nine patients developed rejection after
the first dose itself. Also, none of the patients were reported
to have had prior COVID-19 infection, but one cannot rule out
mild, asymptomatic infection. Nevertheless, the possibility of
graft rejection following immunization necessitates considering
deferral of elective corneal transplants by 3-6 months after
the final dose of COVID-19 vaccine and initiating corneal
transplant patients on topical corticosteroids before the first

dose of vaccine and continuing for a month after the second
dose.l"" Patients with repeat grafts and immunocompromised
state are at a higher risk of rejection and should be forewarned.
While all patients recovered, it must be borne in mind that
endothelial cell loss following graft rejection is irreplaceable.

Ocular Surface and Sclera

Pichi et al. reported a case series of seven patients with a mean
age of 41.4 years who developed ocular complaints following
the first dose of the inactivated Sinopharm vaccine.'® Four eyes
of three patients developed episcleritis and scleritis at a mean of
5.2 days. One patient had a history of rheumatoid arthritis, was
on sulfasalazine and presented with scleritis. Tapering doses of
topical corticosteroid were prescribed, and the inflammation
resolved in all the cases. Scleritis and episcleritis have been
reported after the administration of live attenuated vaccines
as well as post-COVID-19 infection.['7]

Posterior Segment Manifestations of
COVID-19 Vaccine

The retina and the uvea are the most commonly involved
ocular structures following COVID-19 vaccination with
50 cases reported in the literature, 21 being contributed by
a retrospective study from Israel [Table 3].1*'%*2 The mean
age was 43.6 = 17.2 (median 40) years with 23 males and
23 females (unspecified in 4). The symptoms developed at
a median interval of 4 (mean 7.4 + 8.5 ) days from the time
of vaccination. None of the patients had a prior history of
COVID-19 although one patient with panuveitis tested positive
for COVID-19 post-vaccination.*! Thirty patients had received
the Pfizer-BNT mRNA vaccine, the adenoviral vector-based
vaccines by AstraZeneca and Serum Institute of India were
given to 11 patients, whereas the vector-based vaccine by
Johnson and Johnson had been used in one patient. One patient
had received the Sputnik V vaccine, one had received Moderna
mRNA vaccine, and six had received inactivated vaccine. The
symptoms developed after the first dose in 25 patients and
after the second dose in 21 patients. Two patients developed
adverse effects after both the first and the second dose. Systemic
side effects of the vaccine were seen in 12 patients, the majority
being mild cases of headache, myalgia, and fever. Valenzuela
reported a case of acute macular neuroretinopathy in a patient
who developed cervical and supraclavicular lymphadenopathy
and difficulty in swallowing, which required treatment with
prednisolone and diphenhydramine.?”!

Uvea
Vogt-Koyanagi-Harada Syndrome (VKH)

The three cases of VKH following COVID-19 vaccination were
characterized by the typical acute onset of bilateral painless loss
of vision, anterior chamber granulomatous inflammation, and
exudative retinal detachment [Fig. 4]. Papasavvas reported a
case of a 43-year-old female who had a past history of VKH,
on infliximab and without inflammation for 6 years. There
was a reactivation 42 days after the second dose of the mRNA
vaccine.™ Two of the three cases were following the mRNA
Pfizer-BioNTech vaccine. All the cases were treated with
systemic corticosteroids and resolved.

VKH s a T-cell-mediated multisystem autoimmune disease
against melanocytes with ocular, neurological, audiovestibular,
and dermatological manifestations. Viral infections have been
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known to trigger VKH with cytomegalovirus (CMV), influenza
A, hepatitis C being implicated.!"® Antigenic cross-reactivity,
HLA-DRA4 status of patient (with influenza A), and interferon
have been the mechanisms suggested in relation to viral
infections causing VKH. Bacillus Calmette-Guerin (BCG)
vaccine, influenza, hepatitis B, and yellow fever vaccinations
have all been reported to cause cases of VKH, the onset ranging
from 3 days to 4 weeks."®! VKH after COVID-19 vaccination
may be a result of T- and B-cell-induced hypersensitivity
reaction, an inflammatory reaction to adjuvants in a vaccine,
or sensitization to melanocytic antigens by viral antigens.
mRNA-based vaccines do not have any viral antigens or
adjuvants but induce humoral immunity, T helper (CD4 + cells)
and cytotoxic T cell response which could potentially trigger
the inflammatory response.”!

Uveitis

Renisi et al. reported one of the earliest cases of anterior uveitis
following both the first and second doses of the mRNA vaccine.
The first episode was within a few hours of the first dose of the
vaccine, whereas the second episode was delayed by 14 days
from the date of vaccination. Systemic work-up for autoimmune
diseases and serology for infections were negative, and it
responded to topical corticosteroids and cycloplegics.” The
second case reported by ElSheikh et al., triggered bilateral anterior
uveitis in a patient with juvenile idiopathic arthritis (JIA) without
any prior history of uveitis. This was after the second dose of the
inactivated Sinopharm vaccine.”"! Jain et al. reported another case
of JIA-associated uveitis in a 27-year-old male with HLAB27,
2 days after the Covishield vaccine. ! A multicentric, retrospective
study in Israel by Rabinovitch et al.lreported 19 cases of anterior
uveitis following vaccination by the BNT162b2 mRNA vaccine.
24 All the cases were classified as possible or probable consistent
with the other articles where a definitive causal relationship with
the vaccine could not be established. Two cases of panuveitis
have also been reported.*?! One of the patients had Behcet's
disease and required azathioprine in addition to topical and oral
corticosteroids for control of inflammation.” Thus, all three types
of vaccines have been associated with uveitis.

Vaccine-induced uveitis is more common in females and is often
seen when two or more vaccines are administered simultaneously.
It has been seen most frequently after hepatitis B (40.5%) and
human papillomavirus (15.6%) vaccines.?! More than 200 cases
of uveitis after the mRNA or vector-borne vaccines have been
reported as per the US Food and Drug Administration Vaccine
Adpverse Event Reporting System.”! In the review of published
literature, a definite predilection for females was not observed.
Only three patients had any known pre-existing autoimmune
disease. In addition to the concept of molecular mimicry between
the vaccine peptide fragments and uveal self-peptides, delayed
hypersensitivity and immune complex deposition as triggers
for the inflammation have also been suggested.?! The role of
vaccine-induced type 1 interferon secretion driving autoimmune
phenotypes in the background of autoimmunity is another
concept that may explain the high frequency of anterior uveitis
after mRNA vaccines. The uveitis, however, is mild and easily
controlled with topical corticosteroids and cycloplegics.

Multiple evanescent white dot syndrome

Two cases of multiple evanescent white dot syndrome (MEWDS)
were reported by Rabinovitch et al.** Both presented shortly
after the second dose and improved without any treatment.

Figure 4: (a) Fundoscopy, (b) autofluorescence, and (c) fluorescein
angiography of both eyes showing serous retinal detachment,
optic disc hyperemia, and choroidal inflammation in a patient with
Vogt-Koyanagi-Harada syndrome after COVID-19 vaccination. (Reproduced
with permission from Saraceno JJ, Souza GM, dos Santos Finamor LP,
Nascimento HM, Belfort R. Vogt-Koyanagi-Harada Syndrome following
COVID-19 and ChAdOx1 nCoV-19 (AZD1222) vaccine. International
Journal of Retina and Vitreous. 2021 Dec;7(1):1-7.)

Choroid
Choroiditis

In multifocal choroiditis, the pathological process lies in
the retinal pigment epithelium (RPE). Two cases of bilateral
choroiditis presenting 4-5 days after vaccination have
been published. The case from India was in a healthy male
who developed symptoms after the second dose of the
viralvector-based vaccine, Covishield. The patient had systemic
symptoms of headache, ocular pain, and pain at the injection
site for 2 days after both doses of the vaccine.””! The second
case from China was following the first dose of the inactivated
vaccine.” Both patients responded to corticosteroids.

Central serous chorioretinopathy (CSCR)

In January 2021, Fowler et al. reported the only case of central
serous chorioretinopathy in a 33-year-old healthy male after
3 days of the first dose of the mRNA vaccine.” The OCT and
fluorescein angiography (FA) showed the typical features of
CSCR. [Fig. 5] The patient was initiated on spironolactone,
and it resolved in 3 months. In the absence of any other risk
factor for CSCR, (space)like the use of corticosteroids or type A
personality, the authors attributed it to the vaccine.”” A second
case of forme fruste CSCR has been reported by Pichi ef al.after
the Sinopharm inactivated COVID-19 vaccine.!*! Rare cases
of CSCR after influenza, yellow fever, anthrax, and small pox



3405

Sen and Honavar: After the storm

December 2021

- ppu0D)

14 VNHW 2az9} 1Ng juswyeal} [ed1do} uo shyewap oldoyy N 0S b Jerep Jlolipe o} JeneT] l0s] /B }@ ZOIMBISE(Rl]

b pajeAloeul AIOD-dd 199 (AN 1qeya nay sales 8se) lou/€ }8 1Yold

b VNHW 2ag91 1Ng - N €e b vsn Hodai ase) ls2 /€ }8 18|MOH

L BUID0BA paleAlloRU| - 4 0S L BUIYD yodai ase) 1828 J@ ued

paseq

4 10J08A [BJIA 61-AOQU |1 XOPYYD - N 1% 5 elpu| Joype o} JepeT] wzrle 19 [ekon

14 VNHW 2az9t INg E| (924 b vsn Hodal ese) 9z /€ 18 BIPNIN

b VNHW 2ag911Ng 8UIdIYD|02 UO ‘asessip sjedyeg N 8¢ (8) 1 |oels| s8les 8se) 2118 1 Keys|
14 - E| 8¢
b - N (874
4 SII8AN Jouslue SO N 9€
14 - E| 59
14 - 4 €c
c SljI8AN Jousiue NO E| 0s
2 sil@Anolelay 4O ‘snolwjeyiydo Jeysoz sadieH 4 ¥9
4 - N 6¢
c - N 12
14 SI8AN Jousiue NO E| 44
2 sijApuods BuisojAyuy N 1S
4 siiApuods Buisolfsiuy - N 2L
14 - N 6G
b Sl8AN Jousiue NO 4 19
b - N 89
b - N ¥9
L s.uyoip N €9
14 - N 8/
L SIIaAN Jouajue sQ ‘sisenosd pli 4 ve
L slaAN Jousiue NO ‘siiApuods BuisojAyuy N ¥€
b SI8AN Jousiue NO E| (924

VNHW 2ag911Ng (¥ |oels| Apnis annnoadsoiey w2l 1€ }8 YdlAouiqey

z2(1) VNYHW 29291 1Ng sauldazelpozuaq uo syoele olued jualinday N ot L Arey yodal asen ez B 19 1Sluay

paseq ‘pPeNUIIUODSIP
b 10J08A [BJIA 61-AOQU | XOPYYD ‘sieah g Joj qewnuwiepe uo LggyH Uim vIr N /e b elpu] Joype o} JeneT] 1z2 € J8 urep
14 parenioeul AJOO-dgLgg snieAn Jo Aiojsiy Joud ou ‘ennisod YNY ‘VIF E| 8l b vsn Joypas o} JepeT nell8 18 UyMisysi3
sleak 9 10} uoIssIwal
14 VNHW 2a29LINg Ul "qewlXIjjul ‘Spl0JalSOdIL0D YUM pajeal} HMA E| (924 b puepszimg Hodal ese) oz /€ 18 Seneseded
L VYNHW 2gz911Ng elwepidiedAy ‘WA N ¥S L aiodebuig lojipe 0} Jepe 61118 J8 Buooy|
paseq J0J0aA [eJIA
- 22e1azy 61-N\oQU LXOPYYO - 4 29 L lizeid Joype o} JepeT] [s1]/€ J& ousdeleg
asoQg auId2eA SSsau||l Je|n20/o1WdlSAS PETS aby ojdwes uoles0] adA loyiny

SauIookA 61-AIAOD JO suonelsajiuew Juawbas Jo11a)sod Jo ainjelall] JO MAIARY :€ d|gel




Volume 69 Issue 12

INDIAN JOURNAL OF OPHTHALMOLOGY

3406

e ppU0)

S)ooMm 9 solba|dojoho SHETN] sd) ‘s|Ieo OV
poAjoseY  ‘SPI0J8}S021109 [edldo | Jousjue anoy ‘aelyoauAs 1sod ‘eiqoydojoyd ‘ured SO - Al e21 B 19 1sluay
solba|dojoho sd snorewojnuelb
- ‘Sp10J81s0011109 [eoido | SIHeAN uou ‘+g s||80 QY ‘ssaupai ‘uled SO - 2 zz’[e J8 urep
S)oaMm 9 solbo|dojoko pue SHEYN] Lz e 1o
‘panjosay SPI0J8}S0911409 [edido | pajeloosse vy SII9AN JoUBUY no - o] weys|3
100 1d3 uo ssauxdly}
qewixijul [eploloyo Buiseaoul ‘pinjy [eunaigns oz 1€ 48
paAjosay ‘SPI0JS]JSOOIMOD [BIO  HMA JO uoleanoeay ‘S 1B} UORNW ‘uoiewwWeul DV no - ta4 seaneseded
dn mojjo} SPI0J8}S02110D V4 Jo sabejs aje)
uo ‘panoiduw| [e1o ‘dINAI HMA ul Buiurels osIp ‘qy snolas [eiale|ilg no 1 611/€ 10 Buooy]
S)oOM € Kep/6y/6w ay snhouss ‘s||80 B 18
‘panjosay G'| auojosiupaid [ei0Q HMA SNOBJYA PUB DY ‘SSO| UOISIA 81NdY no snjuul ‘eyoepesH 1% ouaoeles
(sAep) swordwAs
uonoeal pue auldoeA
awoo1nQ juawabeueyy sisoubeiq sainjesy [eoiul])  Amjessie asJanpe olwd)sAs  usamiaq uoneinqg loyiny
2 VNHW €/Z 1-YNHW abelueos|w paure|dxaun ‘eisdwelosaid 4 ee L vSn Hodal ese) zp1 1B 18 DISleN
paseq
b J0J09A [BIIA 61-AOQU L XOPVUD NLH ‘@ ‘obe sieak Gz xodusxoiyo N 1L b elpu] Hodal ese) ns118 J© BIYSIN
paseq J0]J08A [elIA
b ¢2ctAazyv 61-AOQU L XOPVYUD d00 E| (¥4 b yodal sse) lov] 1€ 18 [BYOIIN
b paleAoeul AIOD-dd199
b pajeAnoeul AIOD-dd1idd
b pajeAnoeul AIOD-dd1dd SO Ul g3d snoJss dluoiyd yum 4os9d NO NUAK> Iqeyag nqy solles ased lou/8 19 14Ydld
paseq J0]J0dA [elIA
b ¢c¢cldzy 61-N\OJU IXOPYUO d00 E| x4 b AemioN  uoeDIUNWWOD Joug les1 /€ 18 J8|Yog
paseq I0]J08A [elIn
- ¢cclhazyv 61-N\oJU LXOPYUO dOO0 ‘sl pajeloosse yir E| €e L Auewien Hodal ese) 18e1 /B #© ©4NIQ
4 VNHW 2dg9lINg [oipessa [Auiyie yum Buu reuibep E| 0c b vsn Hodal ese) eleldNZUslep
paseq J0]J0dA [elIA
b ¢c¢cldzy 61-N\OJU IXOPYUO d00 E| (k4 b Auewien sebew| 1ec1/B 1@ Y009
paseq
z() 10108A [BJIA B L-AOQU LXOPYYD - N Se L elpu| yodal ese) lgel /B $© UNWEBZUIA
b paseq I0J08A [elIA GELIEYBL-PNI d00 E| 9¢ 3 vsn Hodal ese) wel /€ 18 |8ked
paseq J0]J0dA [elIA
L ¢c¢cldzy 61-N\OJU IXOPYUO d00 E| 8¢
paseq I0]J09A [elIn
b ¢c¢elazyv 61-N\oJQU LXOPYUO d00 E| 44 4 eusny ‘Aley loype o} eeT] [es /B 18 IBIqUIBI\
paseq
4 10109A [BJIA OBA-AINOD-WED - N 8¢ 3 elpu] Joups o} JeneT ze1 18 1O [BAOD
b VNHW 2aqzg91 1Ng - N 2s 5 Blquo|oD Hodal ese) nel/e Jo opug
asoQg auIooBeA ssau||l Je|noo/oIwdlsSAS  xas aby ojdwes uoneoo adA) loyiny

“"puo g a|qeL




3407

Sen and Honavar: After the storm

December 2021

- pp0)

uolnnjosal p/ex 0[9AD ‘@1o00u Z2+4 ‘2+D UoIsIA
ale|dwo) wio0-xaq ‘emygb 44 SII9AN JouBIUY paun|q ‘eiqoydojoyd ‘ured ‘ssaupay ao ured e
uonnjosal L+4 ‘140
ale|dwo) p/ex 1doi] ‘emygb 44 siieAn Jousy  eigoydojoyd ‘UoISIA paiinig ‘ssaupay no anbie} ‘ured z
uonnjosa. p/EX
ale|dwo) 1doi] ‘emygb 4s-xaQ SIHI9AN JouBUY 1+ ured SO ured 2
KepyLx
uonnjosal 1doi] ‘emygb 4s-xaQ
ale|dwo) ‘p/ex 61 Aoerep od SI1I9AN JoLBIUY 1+ eigoydojoyd ao - 9
uwaAoldwi sabueyo [eunas 18InQ eisdojoyd
jueoubls luswieal] ON SAM3N ‘109)9p p|al} [ENSIA ‘UOISIA pan|g SO - S
uolnnjosal
ajeidwo) p/ex 0j9AD ‘emyeb 4d SliIeAN Jousuy Z+d ‘1+0 ued SO - yA
uolnnjosal ‘8]00U JUl0-X8( ‘P/EX
ale|dwo) 1dou] ‘emygb 4S-xaQ SIHOAN JouBUY 2+0 UOISIA pauin|q ‘ured no - 0z
p/ex
uopnjosal 1doa] ‘ejoou lo-xaQ
aje|dwo) ‘emygb ds-xeq SI}I9AN JouduY Z2+0 uled ‘ssaupay SO - 4
uonnjosal p/IX
a19|dwo) 1dos] ‘emygb 4S-xeQ SI1I9AN JoudIUY 1+0 ssaupay ao - 9l
uolnnjosal 9]00U JUI0-Xa(
a19|dwo)n ‘p/ex 0[9AD ‘emygb 44 SII9AN JoudlUY  g+D UOISIA palin|g ‘eiqoydoloyd ‘ured SO anbieq 8
uonnjosal ‘p/EX 0]9AD 8100U
aje|dwo) io-xaq ‘emygb 44 SI}I9AN JouBuY 2+0 ‘eigqoydojoyd ‘ured ao - 2l
uolnnjosal
aje|dwo) p/1X O]9AD ‘emygb 44 SI1I9AN JouBIUY 1+0 ‘ured ‘ssaupay ao easneN G
uonnjosal p/IX
ale|dwo) idoi] ‘p/yx dS-xeq SI}I9AN JouBuY G'0+0 ‘eiqoydojoyd ‘ssaupal ‘ured SO - 1l
uonnjosal p/1x
a1e|dwo) idoi] ‘p/yx dS-xaQ SIHOAN JouBUY G'0+D ured SO ayoepeay ‘ured el
uolnnjosal ‘p/eX 0]oAD ‘ejo0u aelyoauAs Jousisod ‘g+4
aje|dwo) wio0-xaq ‘emygb 44 SII9AN JoLBIUY ‘2+D uoIsIA paunq ‘ured ‘ssaupay SO €
p/ex
uopnjosal 1doa] ‘ejoou ulo-xaQ Sd) snojewojnueibuou
a19|dwo) ‘emygb 4s-xaeq SII9AN JoudIUY ‘2+0 eiqoydoloyd ‘ured ‘ssaupay SO anbne;} ‘ured L
uopnjosal p/IX Sd) snojewojnueibuou
a19|dwo) 1dos] ‘emygb 4S-xeQ SII9AN JoudlUY ‘L+9 uted ‘ssaupay ao 1%
uolnjosal p/ex 0]9AD ‘e1o0u uuqy ‘L+4
aje|dwo) wio-xeq ‘emylb 44 SI}I9AN JouduY ‘e+0 ‘uoIsIA pauin|q ‘uted ‘ssaupay ao anbiye4 4 vel [ 10
yayaouigqey
(sAep) swordwAs
uolnoeal pue aulooea
awoo1nQ uawabeueyy sisoubeiq sainjesy [eoiuljy  Aujessle asJanpe olwd)sAs  usamiaq uoneinqg loyiny

“"Puo g 9|qeL




Volume 69 Issue 12

INDIAN JOURNAL OF OPHTHALMOLOGY

3408

P07

BUNSJ JOINO Ul Spueq aAo8|jalladAy

NWY  [eanojesed | DO "BWOI00S [BAUSIBIRY no - 2 wel € 18 |19Yed
- - NINY "BWOJ0DS [eJjuddesed alnoy ao SIy g Jona- 2
suoisa| [eanojesed a|gISIA 1]/ 10
- - NINY AjoJeq ‘ewo309s [esusdesed ajnoy ao sIy g Jona- 2 naIquep
dn mojjo}
uo ‘skep 0} Bbw g g uegexide ‘Bw
‘Buinosdw) 0 @uojosiupaid [ei0 OAYH Jouadng JIND ‘Uoleloualep [ensIA ao - L 1ze1 /€ 18 [eAoD)
ueqgexide
[elo ‘qewnzioensq sajepnxe ‘ebeyuway
panoidwi ‘auoseylowexap 10p ‘AjISONLIO} ‘UoEle|IP SNOUBA
Aunoe [ensip [eaiaelu]  OAHO dlwsyds! UON [euldJ ‘UOISIA JO Burn|g USPPNS SO - Sl nel/€ 18 opug
dn mojjo} 1daasaqiye Ajlyuow
uo ‘JND ‘pioe ojjholjes|Ajooe UOISIA JO logl 1B 18
panjosey 9sOp MO OAHD difeyliowsH  uonnuiwip ‘ssaupal ‘ured Jeqingosay SO - sulW G| zoImalselelg
4080
a1snuj awlo} ‘44S  Jeke| Jojedaiojoyd jo AydoipadAy ‘44s no 1B 18 1Yoid
syuow Aep eunai Alosuasoinau Jo ayIs uonoalul
€ ‘panjosay /Bw oG auojoejouo.ids HOSD  luwayoelep snosss ‘eisdoydiowelspy ao Je ssaualos ‘anbie4 e 162l € 1@ 19|Mmo4
SYooMm G SPI0J8}S09[}I0D
‘panosdw) [eJo ‘rejnoouad siploloyo [elaje|ig V4 ‘siiieAn Jousjsod [eiele|g ale) o] 182 /B 1@ ued
Aayduad piw o} ejnoew ured ayis
S)oaM g SIIPIOJIOYD  WIOJ) PIOJOYD Ul SUOISS| [eAC 9hamo|jaA uonoalur ‘eibreAw ‘ured
‘panosdw| SPI018}S0911100 [BIO |eooynw [eiaie|ig |esare|iu ‘qy snoJas able| ‘9g/9 no Jejnoo ‘eyoepesH ¥ Lal|e 18 [ehon
SPI0J8}SOOIL0D
jo Buuade)
papuajxa uo obeyes) UOlBUIOOBA
‘syeom ¢ Jaye SPI0JB}SO2IL0D Jejnosen [esayduad -y ‘Buiusnoiyy Jaye 61-aINOD
90UdlIN0aY [eoido} pue [elQ SlldaAnuBd  [BPI0JOYD -] DO ‘S||199 SNOBIYIA pue Oy no onewoldwAsy e 102 /B 10 BIPNN
auudolyieze
‘Sp10J9}S09[1I0D
|eJo ‘auojosiupaid dYD ‘HS3 polens|e ‘sisoifooxna)
wswanosdw| [eaidos ‘diNAl sileAnued ‘elqoydojoyd ‘ssaupal ‘ured SO ol sz 1B 18 Aeysi
uswanoidu sebueyo |eunai Jano ‘eisdojoyd
jueoubls juswiyeas) oN SAM3IN ‘109)9p p|al} [ENSIA ‘UOISIA pan|g SO Jana- 0€e
uolnjosal p/ex 0[9AD) ‘@1o0u 2+4 ‘2+D
aje|dwo) lo-xaq ‘emygb 44 SIOAN JOoUBJUY  ‘UoIsIA pain|g ‘eiqoydojoyd ‘ssaupay ao ured 2
uonnjosal p/ex 0[9AD) ‘@1o0u sd)| snojewojnuelb ‘c+4 ‘g+D
aje|dwo) io-xaq ‘emylb 44 SIIOAN JoUBJUY  ‘UoIsIA palinig ‘eiqoydojoyd ‘ssaupay SO anbie; ‘a1 ny} ‘ured L
(sAep) swordwAs
uoljoeal pue aulooea
awoono juswabeueyy sisoubeiq sainjeay [eaiul|y  Ayjesale asJonpe olwalsAs  usamiaq uoneing loyny

“"Puo g 9|qeL




3409

Sen and Honavar: After the storm

December 2021

SNUIA JB}SOZ B||90LIBA AZA ‘9SeasIp epeseH-16euekoy-160 (HMA ‘Plol [ENSIA (4 A 8pLI0jyo0IpAY Jinojohoele ) ‘Aoelep (%G 0 aplwedldo) ‘idol] ‘eoinos idems :SS ‘pinj [eunaigns 44S
‘urewop [eJ1oads :gs ‘einssaid poojq 21j01SAS 1 dgS ‘lUBWYOBIap [eullal :qy ‘@Yeme ajilym sinoy — Alans ‘emy-b ‘jesolad ‘od ‘o, | aye1aoe auojosiupald ‘44 ‘luswyoelap [elayuds Juswbid :q3d ‘Ayredojnoew s|ppiw
anoe [eluadeled NNV ‘S9Ae U1oqg :nNO ‘@he ¥l :SO ‘ehs bu :qo ‘AydesBowoy aouaiayoo [eondo 11 DO ‘|lid 9A1IdeoEIU0D [BI0 :dDO ‘OWOIPUAS JOP SHYM JusdsaueAs aidiinw :SgMIIN ‘Ofew |\ ‘serendioaid
oleldy gy ‘uoisusuadAy :N1H ‘UoISN|o00 UleA [eunaliway :OAHH ‘siiyue olyredolpl ajiuaan| :y|r ‘euojosiupaidiAyiow snouaaenul i Al ‘Bununod sebuly :04 ‘Aydesboibue uleosaionyy iy ‘ael) i+ ‘Olews) i ‘eel
uolejuaswipas a1A004yilie :4S3 ‘Aydelbounalondsie :HY3 ‘Buibewr yidep paosueyus g3 ‘shijjow salagelp (Nd ‘%L 0 aleydsoyd wnipos auoseylawexap ‘dg-xaq ‘N’| 0009 areydins g uixAwAjod ‘N’| 00SE areydins
upAwoau ‘Bw | suoseyowexap Bululeluod JUBWIUIO ‘JUI0-XxaQ ‘% | a1ejojuadolohd ‘0[oAD ‘Ayredounaiolioyd snoiss [e4Udd :HOSD ‘UOISNIOD0 UIBA [BUlIBI [BIIUSD :OQAHD ‘Ulejoid aA10BaI-) :dHD ‘Bwaps Jejnodew
plo}sAo :gND ‘si190 O ‘Ayredourias J8IN0 3NO20 [BUOZ 9INOE :HOOZY ‘Apoqnue Jesjonu-njue iyNY ‘Ayredounialoinau Jejndoew ainde :NIAY ‘Jequeyd Jousiue 10y ‘NINYJ/NINY padojensp ¢ ‘siuaned / yum sauas ase),

ueduwi d40 "HS3 YbIH 109jop HHI
auoseyjawexap [eo0i}NW ‘108)9p p|ol} [eNSIA [eseu
[easyiaelul SO HOOzy  ‘siehe| feunas 18ino jo uondnisip -100 no (o]0 1evl 1B 10 BB
SPI0J81SO0IL0D
[eJo ‘jealyAeIU
-JnojoAoueb ‘oibeldjoAo uoneoyoedo jeunal auym
‘Sp10481s021109 [edido} NYV MO |24 Jo seale able| ‘elwaladAy
poAjosay + @Il b | Inojohoelen  AZA 1O UOiEAIORSY osIp ‘siIUA ‘siioanued ‘W04 ao eibjeAw ‘Jona4 e Ly1/E 18 BIUSIN
dd0 ‘"4s3 ubly 'sbuipuy 150AS
dn mojjo} uo ‘BOAO} JBBU UOIS9| YJep pajedlewsp
‘Juswanosdu) uonealesqQO NV [I9M Y] ‘02/0¢ ‘SBwo}oos [ejua) SO S|IIYd pue Jans 4 lov1 /8 10 [BYDIN
olsu80BIBYD
V-100 pue | D0 ‘Bwo}ods BHWwW 0L2 d9S
NNVd Jousyul ‘ayoepeay ‘uoisia Aunig SO ‘eipseodAyoey Juaisisiod
NV
syjuow
¢ ‘pPanjosay uonenssqo NV sBuipuly 100d$ ‘SSO| UOISIA 8INdY SO /B 18 1Ydld
100 SS ‘Aswuad
‘eaA0} 0} [eseu uoisa| padeys
- - NIAY doup Jea} ‘ewo]oos [eiuadeled SO swoldwAs ay ni4 z 1eel B 19 J9|yog
ZI pue 73 jo uondnisip
Syoam G| yoam | ‘H] ‘uoisa| [eanojeled pawiwi ured
‘panoiduw) X auojosiupaid bw ot NIV  Uslumoliq 8[1gns ‘ewojoos [eiuadeied ale) |BOIAISO ‘eyoepesH 1 18e] € 18 NIQ
aulwrelpAyusydip
pue auojosiupaid
[elo yum pajeal)
-Buimojiems ur Aynoiyip
‘AyredouspeydwiA|
Jejnainejoeidns pue
skep 1 190 ‘AN [eIAI0 JoLB)UE [elale|iq
paAjosay sqo NIV uo elewo}oos [esusoeled ‘eisdojoyd no pue syoepeay ‘elbeAp z uslBlonzusep
seale ylep [ejuadeled
uoneAlasqO NIV PagLOSWNOIIO “BW0}00S [eiUSdRIRd no - e 1ee]/B 18 Yoog
Aunnisuss ssaujyblqg paonpal
SyeeM § ‘lewlou sd SV ‘UoisiA Aling -esop ce1/B 18
Janeg uonenssqQO NNV ‘NANY pug "uoisiA jo Buln|q pjiw -esop is| no - 8¢ unwezuip
(sAep) swordwAs
uoljoeal pue aulooea
awoo1nQo wswabeuepy sisoubeiqg sainjes) [ediul|y  Aljesale asJanpe Jlwd)sAg  usamiaq uoneinqg loyiny

“'Puo g 9|qeL




3410

INDIAN JOURNAL OF OPHTHALMOLOGY

Volume 69 Issue 12

vaccines have been described. mRNA-induced endogenous
glucocorticoid release and increased permeability of endothelial
cells and leaky choriocapillaris on exposure to extracellular
naked RNA are the possible pathological mechanisms for the
development of CSCR after COVID-19 vaccination.”!

Retinal vascular occlusions
Central and hemi- retinal vein occlusion

Bialasiewicz et al. and Endo et al. reported a case of central
retinal vein occlusion (CRVO) each from Qatar and Colombia,
respectively.*?!l [Fig. 6] Systemic vascular events have been
reported following the adenoviral vector—based vaccines, but
these are rare with mRNA vaccines with isolated cases being
reported of deep vein thrombosis and thrombocytopenia.[*>#
In the eye, both were following the Pfizer-BNT mRNA vaccine.
One patient, with atopic dermatitis developed acute onset of
pain, redness, and reduction of vision within a few minutes
of administration of the second dose of the vaccine. Fundus
examination showed a hemorrhagic CRVO and was treated
with monthly intravitreal aflibercept injections and low
dose acetylsalicylic acid as an antithrombotic measure. The
retinal findings improved, and the patient is still under active
treatment.’” The second case was of a healthy 52-year-old
male who developed nonischemic CRVO after 15 days of
the first dose of the vaccine. He was treated with intravitreal
corticosteroid injection initially, and intravitreal bevacizumab
was added later along with oral apixaban.”! This issue of Indian
Journal of Ophthalmology (IJO) has a case of hemiretinal vein
occlusion (HRVO)reported in a young healthy male following
the second dose of Sputnik V vaccine.” The patient’s blood
work-up, inflammatory markers, and coagulation profile were
unremarkable as was the history for any systemic diseases
increasing the risk of vascular occlusive events. The patient had
strongly positive antibodies IgG to the vaccine and may represent
an unusually enhanced immune and possible inflammatory
response to the vaccine.’” The development of retinal vascular

a l l

Figure 5: Clinical evaluation of a patient with unilateral central serous
retinopathy. The right eye (left column) and left eye (right column) are
shown. Fundus photography of the posterior pole (a) of the right eye
shows an inferotemporal parafoveal depigmented lesion. The left eye
fundus was normal. Optical coherence tomography (b) of the right eye
shows a serous detachment of the neurosensory retina in the central
macula. (Reproduced with permission from Fowler N, Martinez NR,
Pallares BV, Maldonado RS. Acute-onset central serous retinopathy
after immunization with COVID-19 mRNA vaccine. American Journal
of Ophthalmology Case Reports. 2021 Sep 1;23:101136.)

occlusions in patients with no other systemic risk factors suggests
a possible association of the vaccine to the event.

Acute macular neuroretinopathy (AMN) and paracentral acute
middle maculopathy (PAMM)

AMN typically affects young women with changes observed
in the optical coherence tomography (OCT)and subtle reddish
wedge-shaped lesion directed towards the fovea on fundus
evaluation with an ischemic origin in the deep capillary plexus
or choriocapillaris. PAMMshows hyperreflective band-like
lesions in the outer plexiform layer (OPL)/inner nuclear layer
(INL) junction on OCT.P Thirteen cases of AMN following
COVID-19 vaccine have been published to date. There was a
definite female predilection (8 of 9 patients), and all of them
gave a history of using contraceptives — oral or vaginal ring with
ethinyl estradiol.®>*+37%1 Oral contraceptives (OCPs) are a
knownrisk factor for AMN and the vaccine-related inflammation
may aggravate a pre-existing thrombophilic state in patients on
OCPs.P The only male patient with the reported complication
had simultaneous PAMM and had ocular manifestations
after both doses of the vaccine. This case was also unique in
that the ocular symptoms developed almost 4 weeks after the
second dose of the vaccine.? The remaining five presented
with the mild blurring of vision, paracentral scotomas,
photopsia, and floaters within 3 days of the vaccination. Driike
et al.B® reported a case of AMN in a 23-year-old female with
JIA-associated iritis treated with methotrexate, sulfasalazine,
and topical corticosteroids. This was the only patient who
was treated with oral corticosteroid for the AMN, all others
were observed with spontaneous resolution of the OCT
findings. Eight patients received the viralvector-based vaccine
(Janssen, Covishield, AstraZeneca). In the retrospective case
series from Abu Dhabi by Pichi et al.,there are reports of three
more patients who developed AMNand PAMMlafter the first
dose of the inactivated Sinopharm vaccine.*! Viral febrile illness
(influenza, dengue, CMV, SARS-CoV-2), vasoconstrictors,

Figure 6: Color fundus photograph of the left eye of a patient
with central retinal vein occlusion following COVID-19 vaccination
showing dot-blot and flame-shaped hemorrhages, dilated tortuous
veins, and blurred margins in the disc, especially in the temporal
quadrant (Reproduced with permission from Endo B, Bahamon
S, Martinez-Pulgarin DF. Central retinal vein occlusion after
mRNA SARS-CoV-2 vaccination: A case report. Indian Journal of
Ophthalmology. 2021 Oct 1;69 (10):2865-6.)
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hypovolemic shock, anemia, thrombocytopenia, and
hyperviscosity are other risk factors for AMN. The development
of AMN in a male patient, patients with JIA, response to
immunosuppressants, and delayed manifestation indicate
an inflammatory, vasculitic mechanism at play rather than a
direct result of vaccination. The case following the second dose
of mRNA vaccination reported by Valenzuela et al. suggests
the role of immune-mediated development of AMN and
PAMM.FTAMN has also been reported following influenza
vaccination.*5#! Five patients had bilateral disease and normal
anterior segment findings. The fundus is often normal, and the
lesion is best appreciated in infrared reflectance. It is possible
that many cases of AMN and PAMM are not diagnosed due to
the lack of obvious ocular findings. Awareness of the disease
and its association with vaccination, and a high degree of
suspicion are essential for the diagnosis.

Retina
Acute retinal necrosis (ARN)

Mishra et al.reported the only case of ARN following the
viral vector-based vaccine, Covishield, with reactivation of
varicella-zoster infection in an immunocompetent male with
a history of chickenpox 25 years ago. It was preceded by fever
and myalgia after the vaccination.® ARN has been reported
after the influenza vaccine and SARS-CoV-2 infection. A case
series of seven adults developing varicella zoster virus (VZV)
reactivation after COVID-19 vaccination has been published
and involves a T-cell- mediated immune mechanism.* ARN
may resolve spontaneously in immunocompetent patients. In
the case of ARN reported, the anti-SARS-CoV-2 spike protein
antibodies following vaccination were inadequate, and he was
treated with valacyclovir, topical corticosteroids, cycloplegic,
intravitreal ganciclovir, and oral corticosteroids. Firstly, it
could be immunosenescence, and reduced thymic production
of T-cells, which after vaccination caused a relative paucity
of T-cell-mediated immunity at the site of VZV infection
and its intraocular spread via long ciliary nerves. Secondly,
an exhaustion of T-cells following vaccination could lead to
a reactivation of VZV, leading to acute retinal necrosis. The
third possibility could be a cross-reaction between COVID-19
anti-spike antibodies with varicella zoster spike glycoprotein
amino acids amounting to anergy of T-cell-mediated immunity
and subsequent reactivation of VZV.1*!

Acute zonal occult outer retinopathy (AZOOR)

A single case of bilateral AZOOR was documented by Maleki
et al.in a healthy woman 10 days after vaccination with the
Moderna mRNA-1273 vaccine.*” There was a nasal visual
field defect in the left eye, and multifocal electroretinography
(ERG) showed defective areas ininferotemporal macula in the
right eye and temporal macula in the left eye. OCT showed
characteristic disruption of the outer retinal layers. The patient
was treated with an intravitreal dexamethasone implant in
the left eye. Elevated erythrocyte sedimentation rate (ESR)
indicated the inflammatory nature of the pathology. T helper
cells and cross-reacting antibodies against the outer retinal
layers and retinal pigment epithelial cells were most likely
involved in the pathogenesis.

Several posterior segment ophthalmic features of the
COVID-19 infection have been reported and are associated with
the procoagulant/prothrombotic state created by the cytokines
released in response to the virus. The immune dysregulation

induced by the virus can also lead to many of the ocular
diseases described. The association of the vaccine with the rare
retinal and uveal manifestations may be coincidental given
the large scale of vaccination drive. However, the adenoviral
vector vaccines have been associated with potentially
life-threatening cerebral venous sinus thrombosis.*! The
pathogenesis is similar to the autoimmune heparin-mediated
thrombocytopenia involving the activation of the coagulation
cascade by the platelet-activating autoantibodies against
platelet factor 4. The adverse event, vaccine-induced immune
thrombotic thrombocytopenia (VITT) has been noted most
frequently in young women within the first 3 weeks. The
reported rate is close to five cases per million vaccinated
adults (April 2021) for the AstraZeneca vaccine that contains
chimpanzee replication-incompetent adenovirus without
modification to mitigate the shedding of the expressed
S protein. The S protein in the circulation can induce a
proinflammatory/procoagulant response.[*! The rate is
0.87 cases per million for the Johnson and Johnson vaccine
(April 2021) with human replication-incompetent adenovirus.
The complication has not been reported with the mRNA-based
vaccines.

Vaccine-related uveitis is not uncommon, both mild,
transient anterior uveitis and more severe posterior and
panuveitis have been reported. Stimulation of cytokine
production, modification of surface antigens, and induction of
new antigens with molecular mimicry to host tissue antigens,
polyclonal B-cell activation, epitope spreading, bystander
activation, and reaction to adjuvants are all the suggested
mechanisms.!

It was difficult to identify any specific trend other than the
female gender and OCPs being used by the majority of the
cases who developed AMN and association of the Pfizer mRNA
vaccine with mild anterior uveitis. There may be multiple
mechanisms at play simultaneously. Patients with a history
of autoimmune diseases or JIA should be educated about the
symptoms of floaters, scotoma, decreased contrast sensitivity,
photopsia, and blurring of vision after vaccination and advised
to seek medical attention at the earliest.

Neuro-ophthalmic Manifestations of
COVID-19 Vaccine

The COVID-19 vaccines have been observed to produce several
neuro-ophthalmic manifestations. While most are transient,
self-resolving, and mild, there are some that leave a residual
effect. At present, there are 22 cases with neuro-ophthalmic
adverse effects [Table 4].5%%%! These aside, Shemer et al.have
reported 21 cases of patients with acute facial palsy following
COVID-19 vaccination in a retrospective case-control study./*!
These cases have not been included in the Table 4 as all the
details of the individual cases were not available. The mean
age of the patients was 58.3 + 20.6 (median 61.5) years with
11 males and 11 females. Thirteen patients had received the
Pfizer mRNA vaccine, 4 had received Covishield, 3 inactivated
CoronaVac from Sinovac, 1 Moderna mRNA vaccine, and 1
Covaxin. The events were equally distributed between the
first (9) and second (8) doses, 1 patient developed facial palsy
after both the first and second doses, and the dose status was
not specified in 4 cases. The median interval of development
of symptoms from the vaccination was 4 (mean 7.8 + 8.1 ) days.
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Optic nerve
Arteritic anterior ischemic optic neuropathy (AAION)

In the only reported case of AAION, a 79-year-old presented
with bilateral loss of vision and optic disc pallor on examination
2 days after the second dose of the Pfizer-mRNA vaccine.
The diagnosis was confirmed with elevated ESR and CRP
and temporal artery biopsy. The authors attributed it to be
an immune-mediated inflammation involving cross-reacting
antibodies produced against the SARS-CoV-2 spike protein and
helper T cells cross-reacting with proteins and antigens of large
arteries. The patient was treated with high-dose intravenous
methylprednisolone for 3 days followed by oral corticosteroids.*?

Optic neuritis

Acute optic neuritis is an idiopathic disease presenting with
painless vision loss and is usually unilateral and inflammatory.
Leber et al.reported a case of bilateral optic neuritis with symptoms
developing within 12 hours of vaccination with the second dose
of inactivated CoronaVac vaccine.”™ The patient’s infectious
and inflammatory workup was unremarkable barring the
detection of reactive MOG-IgG and elevated thyroid-stimulating
hormone, antithyroglobulin, and antithyroid peroxidase.” The
optic neuritis in this patient may be the initial manifestation of
a demyelinating disorder associated with MOG-IgG, and the
patient needs to be followed up for evaluation. She also had
subacute thyroiditis which responded to the corticosteroid
therapy. The second case of optic neuritis was in a healthy
28-year-old female after the first dose of vector-based Covishield
vaccine.™ Immune-mediated optic neuritis has been documented
with BCG, hepatitis B, and tetanus vaccines.

Acute vision loss

Two separate cases of acute, unspecified, transient episodes of
visual loss have been reported in middle-aged, relatively healthy
males. The case reported by Santovito et al.was following the
second dose of the Pfizer mRNA vaccine.5" The patient had a
prior history of COVID-19 infection. He developed fever with
chills after the vaccination. The case description was subjective
as no formal evaluation was done, and the patient presented
after the spontaneous resolution the same day. There was
sudden onset darkening of the visual field and visual distortion
associated with nausea, light confusion, and asthenia. The
second case was interesting because it was the self-observed
report by an ophthalmologist who described the sudden onset
of bilateral blurring of vision within an hour of the second dose
of the CoronaVac vaccine. Computerized automated perimetry
showed left congruous hemianopia respecting the vertical
midline. The eye examination, OCT, neurological evaluation,
blood investigations including lipid and coagulation profile,
magnetic resonance imaging (MRI)were unremarkable. Only
the blood pressure of the patient was elevated from the baseline
to 150/90 mmHg. There was a spontaneous resolution, though
the patient was admitted for observation, intravenous fluids,
and oral aspirin. The author gives a logical and acceptable
explanation — acute arterial vasospasm in the postchiasmatic
visual pathway, most likely the right occipital lobe with macular
sparing, with reperfusion to produce complete recovery."

Cranial nerve palsies

Abducens nerve palsy

Reyes-Capo et al.reported one case of acute abducens nerve
palsy in a 59-year-old female, 2 days after vaccination with

Pfizer mRNA vaccine. She developed sudden onset diplopia
and right esotropia. Although the ESR and CRP were
mildly elevated, her MRI was normal.® Two cases have
been reported from India after the vector-based Covishield
vaccine.® Abducens nerve palsy has been described following
immunization with diphtheria-pertussis-tetanus (DPT),
measles-mumps-rubella (MMR), hepatitis B, and influenza
vaccine and can occur any time between 2 days and 3 weeks
with spontaneous, slow resolution. An immune-mediated
vasculitis, thrombosis, or demyelination have been proposed
as possible mechanisms for the vaccine-associated nerve

palsy.
Oculomotor nerve palsy

Pappaterra et al. reported a case of partial, pupil sparing
oculomotor nerve palsy in an 81-year-old male with
hypertension, diabetes, and hypercholesterolemia, 4 days after
the first dose of Moderna mRNA-1273 vaccine.’™ An MRI and
MR angiography were done to rule out ischemic or aneurysmal
compression. The patient gave a history of COVID-19 infection
in the past, and the authors suggest reactivation of the
COVID-19-associated immune phenomena with molecular
mimicry. In an older individual with known risk factors, a
microvascular ischemic event causing pupil sparing 3™ nerve
palsy is highly plausible. But the quick recovery and temporal
association led the authors to consider the role of the vaccine.®!

Facial nerve palsy: Bell’s palsy and Ramsay-Hunt syndrome

Cases of facial palsy have been included in this review because
of the ocular implications due to lagophthalmos [Fig. 7]. Shemer
et al.reported the largest series (9 cases) of facial nerve palsy
after vaccination with Pfizer mRNA vaccine in Israel.>® Bell’s
palsy is an acute, idiopathic, unilateral facial palsy often related
to a preceding viral infection. The clinical features were typical,
and cases of Bell’s palsy responded well to prompt initiation of
systemic corticosteroids. The ocular surface must be protected
with liberal use of lubricants and night-time taping. Yu
etal.reported the first case of Bell’s palsy, following an inactivated
vaccine in a patient who had a history of Bell’s palsy in the past.®!
COVID-19 vaccine trials have documented cases of facial palsy,
four with Pfizer-BioNTech and three with the Moderna mRNA
vaccine compared to a single case in the placebo arm of the
trial.l*** Ozonoff et al.reviewed the vaccines trials and concluded
that the observed incidence of Bell’s palsy following mRNA
vaccines was 3.5-7 times higher than the expected incidence in
the general population (15-30/100000/year).l® The risk is also
higher after the second dose. In a retrospective case-control study,
Shemer et al.found no association between vaccination with
BNT162b2 mRNA vaccine and development of new-onset facial
palsy after adjustment for pre-existing immune or inflammatory
diseases, diabetes, and previous episode of peripheral nerve
palsy.l Like the other ophthalmic manifestations, Bell’s palsy is
not unique to the COVID-19 vaccine and has been described post
influenza, hepatitis B, polio, DPT, and MMR vaccines. Conflicting
and limited available data make definitive conclusions about a
causal relation difficult. The autoimmune process with host cell
mimicry, bystander activation of dormant autoreactive T-cells,
or induction of innate immunity and interferon production by
the combined effect of mRNA and lipids, could be responsible
for the resultant facial nerve palsy.

Ramsay-Hunt syndrome is caused by reactivation of latent
VZV in the geniculate ganglion and is characterized by a
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vesicular rash on the concha of the ear and external auditory
canal and peripheral facial nerve palsy. Influenza, and hepatitis
B vaccines have been associated with Ramsay-Hunt syndrome,
and the COVID-19 vaccines can be added to the list of vaccines
implicated.P!

In addition to the cases elaborated in the table, Thunstedt el al
reported a case of raised intracranial pressure in a healthy 23-
year old male a week after receiving the AstraZeneca ChAdOx 1
vaccine. Despite bilateral papilloedema, the patient had normal
vision. Headache is a common side effect after the COVID-19
vaccines. However, persistent and pulasatile headache
demands complete evaluation to rule out cerebral venous
thrombosis, meningitis and drug related raised intracranial
tension with CSF analysis and neuroimaging. Patient was
successfully treated with acetazolamide and torsemide./*

Orbital Manifestations of COVID-19
Vaccine

Orbital complications are uncommon, and there are four
published reports to date. [Table 5]'%! The mean age
affected was 44.6 + 11.3 (median 47.5) years with 3 females.
There was one case each following the two mRNA vaccines
from Pfizer and Moderna. Both cases of superior ophthalmic
vein thrombosis (SOVT) were following vaccination with
ChAdOx1 nCoV-19 vaccine.l*”* Information about the
vaccine dose was available for three patients, two of them
were following the first dose and one after the second dose.
The onset of symptoms was at a median of 6 (mean 6.3 + 3 )
days from the time of vaccination.

Thyroid eye disease

Rubinstein ef al.reported a case of thyroid eye disease in
a patient with a history of Graves’ disease for 11 years
but without any ophthalmic involvement./® The onset
of eyelid edema, proptosis, ptosis, and diplopia were

/

Figure 7: IL of facial symmetry, incomplete right eye closure, loss of
nasolabial fold, and drooping of the angle of the mouth of the right side
suggestive of right-sided Bell’s palsy (Reproduced with permission from
Ish S, Ish P. Facial nerve palsy after COVID19 vaccination — A rare
association or a coincidence. Indian J Ophthalmol 2021;69:2550-2.)

within 3 days of the second dose of vaccine. Thyroid
ophthalmopathy was confirmed on clinical examination (CAS
5), computed tomography (CT) scan, and elevated serum
thyroid-stimulating immunoglobulin. The patient responded
to teprotumumab.

Tolosa-Hunt syndrome

Chuang et al.reported a case of Tolosa-Hunt syndrome following
vaccination.l [Fig. 8] A granulomatous inflammatory process
involving the cavernous sinus remains a diagnosis of exclusion
and responds to corticosteroids. Spontaneous remission has
been reported.

Superior ophthalmic vein thrombosis

Patients with SOVT present with headache, proptosis,
ophthalmoplegia, diplopia, and diminished vision and filling
defect on CEMRI with a dilated SOV confirms the diagnosis.
Two cases of superior ophthalmic vein thrombosis after the
viral vector-based vaccine ChAdOx1 nCov-19 vaccine have
been published. In the report by Panovska-Stavridis et al.,
the patient had thrombocytopenia, high D-dimer levels,
and platelet factor 4 antibodies.[! She was treated with
intravenous immunoglobulin (IVIG) and tapering doses of
oral corticosteroids. The second patient was an older female,
fifty-five-year-old with features suggestive of secondary
immune thrombocytopenia. She was treated with heparin
but developed ischemic stroke.[”)

As discussed in the previous section, cases of CSVT after
the adenoviral vector vaccines have been described and
are amongst the most serious adverse effects. Thrombotic

Figure 8: MRI of an inflammatory left cavernous sinus process
consistent with Tolosa-Hunt syndrome T2 axial FLAIR (a) and FSE
coronal (c) images showing bulky perineural tissue extending into
the left cavernous sinus. The perineural tissue has heterogeneous
postcontrast enhancement and slightly decreased enhancement
centrally consistent with a component of thrombosis on postcontrast
T1 axial (b) and coronal (d) images (Reproduced with permission from
Chuang TY, Burda K, Teklemariam E, Athar K. Tolosa-Hunt Syndrome
Presenting After COVID-19 Vaccination. Cureus. 2021 Jul; 13 (7).)
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thrombocytopenia is an immune-mediated post-vaccination
complication. A multicentric cohort study by Perry et al
found that patients with VITT related CSVT were more
likely to have received the ChAdOx1 vaccine, younger,
without systemic risk factors, had more extensive venous
thrombosis, intracranial hemorrhage and more concurrent
extracranial and arterial thrombosis with worse outcome
as compared to patients without VITT associated CSVT.
The outcome improved with use of IVIG and non-heparin
anticoagulants.¥) Ophthalmologists should be aware of the
occurrence of such thrombotic events. Frequently, they may
be the ones to diagnose the condition which may pre-empt
fatal cerebral ischemia.

Patients with underlying thyroid disease should undergo
a baseline ophthalmic examination before vaccination and be
informed about the possibility of thyroid eye disease flaring.

Discussion

Ocular manifestations of the COVID-19 vaccine are not
uncommon but relatively mild and transient except for cases
of retinal and ophthalmic vascular occlusions and graft
rejections. In a cross-sectional study based on an online survey
questionnaire, Kadali et al. found that of the 803 healthcare
workers who received the BNT162b2 mRNA vaccine, very few
had non-specific ocular symptoms of blurred vision (4/803,
0.5%), eye pain (7/803, 0.87%), and flashes (2/803, 0.25%).7!
A similar study on 432 healthcare workers who received the
mRNA-1273 vaccine showed that frequency of ophthalmic
side effects was rare (eye pain: 15/432, 3.47%), to extremely
rare (blurring of vision: 4/432, 0.93%; flashing lights: 3/432,
0.69%)."" The posterior segment, the retinal vasculature, and
the uvea are most frequently affected. Comparison by age
shows that patients with posterior segment manifestation
were relatively younger (mean age 43.6 years) as compared to
patients with neuro-ophthalmic lesions (mean age 58.3 years)
and corneal graft rejections (mean 65 years). The median
time for the development of ocular signs and symptoms was
7 days for eyelid, ocular surface, and anterior segment, 6 days
for orbit and 4 days for the posterior segment and neuro-
ophthalmological cases. These details are important to follow
up high-risk patients in the ophthalmic clinic. [Fig. 9] Patients
with corneal grafts should be followed within a week, whereas
those with JIA or prior history of uveitis need to be called in
earlier.

The vaccines have been found to be safe before receiving
approval from the appropriate authority. Adverse effects
following vaccination are infrequent, benign, transient, and
treatable. Serious adverse effects including anaphylaxis and
thrombocytopenia are rare. The ocular manifestations have
been attributed to molecular mimicry (similarities in the
structure of SARS-CoV-2, human or chimpanzee adenoviral
components), antigen-specific cell, and antibody-mediated
hypersensitivity reactions to spike antigen, or other viral
antigens and adjuvants present in the vaccines that enhance
immunogenic activity. The mechanisms are similar to
those seen with various other vaccines that have been used
for several years including influenza, MMR, hepatitis A
and B, yellow-fever, BCG, DPT, and HPV. Almost all the
manifestations have been managed conservatively or with
steroidal and nonsteroidal immunosuppressants.

That being said, it is important to report all manifestations
to improve the knowledge base of physicians and patients.
For ophthalmologists, this awareness is necessary to be able to
counsel patients for vaccination, informing them of the possible
symptoms for early presentation, diagnosis, and initiation
of treatment. Patients with corneal grafts can be started on
frequent topical corticosteroids a week before vaccination, and
this can be tapered slowly after the second dose. Those who
require non-urgent corneal transplantation may be scheduled
after 4-6 months of the completion of all doses of vaccination.
Patients with a history of inflammatory eye diseases should
be warned of possible reactivation or recurrence and educated
about early symptoms. Knowledge about the adverse effects
is also important to encourage patients for vaccination and
counter false information.

It is encouraging to note that all the authors have reported
with great maturity, highlighting rightly that the causal
relationship of all the manifestations to the COVID-19 vaccine
are only possibilities and not established with certainty because
of the lack of large-scale real-world studies. They have also
vehemently supported the need for every individual to get
vaccinated as the benefits far outweigh the risks. Responsible
reporting is the need of the hour.

Future Directions and Conclusion

As further information is acquired and shared, the long-term
implications of the vaccines will become more clear. Patients
who developed the signs after the first dose need to be
followed up after the second dose to document if they had a
similar reaction or not. This will throw further light on the true
association of the vaccines with the ocular events as well as
the risk factors for the same. It may also be prudent to classify
the associations as possible, probable, definite, or unrelated as
more cases come to light. Corneal graft rejection after the first
dose raises the question of the timing of the second dose. The
permanent or residual effects of the manifestations are also to
be determined.

From the review of cases, it is evident that a maladaptive
immune system at work in response to the vaccine may
reactivate some autoimmune diseases in the patients like
uveitis, thyroid ophthalmopathy, and thrombocytopenic
thrombosis. New-onset uveitis may be the first sign of an
underlying autoimmune disease. This raises the question of the
need for complete systemic evaluation of a patient with uveitis
following vaccination. COVID-19 vaccines do not have any
live virus and therefore, individuals on immunomodulators
can have the vaccine safely, but the efficacy in them may
be questionable.”! The currently available studies have not
demonstrated an increased risk of reactivation following
vaccination with COVID-19 including in patients with multiple
sclerosis.?

New vaccines are on the horizon, booster doses are definite
in the near future, and children are soon to be vaccinated,
creating a platform for a plethora of new and exciting
information. As of October 29, 2021, there are 128 vaccines
in clinical development and 194 vaccines in the preclinical
development stage.’! Many of the adverse events are treated
with immunosuppressants, and one is curious to see if the
vaccine efficacy is affected by drugs used for the reactions like
corticosteroids, and teprotumumab. With travel also returning
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to the forefront, the mixing of vaccines may also bring about
more information.

COVID-19 vaccines are a boon that needs to be studied,
improved, and harnessed to their full potential for safety as well
as returning to as normal a life as possible. As ophthalmologists,
we need to be aware of the emerging manifestations and
complications pertaining to the eye following the vaccination
with different vaccines, to be better prepared to diagnose,
manage, and give correct information to patients.
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