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The COVID-19 pandemic has substantially affected
all aspects of healthcare, and these effects
are still unfolding. COVID-19 has caused ocular
problems both directly and indirectly; further
causes of concern are side effects of COVID-
19 treatment and indirect consequences of
lockdowns and shelter-in-place orders. Despite
the ongoing evolution of the coronavirus due
to constant mutations,[1] the pandemic will
eventually come to a relative end or at least
slowdown, and we must prepare for what lies
ahead. In this editorial, we will discuss the
probable impacts of the pandemic on ophthalmic
disorders and surgical indications over the coming
years.

Various ocular manifestations have been
reported in COVID-19 cases, which involve different
structures, including the eyelids, conjunctiva,
cornea, episclera, retina, and cranial nerves.
Most retinal pathologies associated with COVID-
19 have roots in vascular complications such
as retinal vasculitis and retinal arteries and
veins occlusions.[2] Other causes of concern
are potential adverse effects of COVID-
19 medications such as anticoagulants.[3]
Furthermore, patients’ routine use of face masks
may theoretically increase the risk of infections,
as the exhalate is directed toward the periocular
area during procedures such as intravitreal
injections.[4, 5]

COVID-19 has also indirectly affected
ophthalmology patients. The ophthalmology
practice necessitates close, in-person visits
and carries a high risk of viral transmission.[6]

Therefore, follow-up protocols and visit routines
have been modified worldwide, particularly
earlier in the pandemic, to reduce the risk of
disease transmission.[7] The postponement of
in-person follow-up visits and replacement with
tele/virtual visits may predispose to delayed
or wrong diagnoses and lead to insufficient
treatment.[8]

Most hospitalized COVID-19 patients receive
systemic corticosteroids to alleviate systemic
inflammation and prevent pulmonary fibrosis;
dexamethasone is widely administered and has
been shown to reduce mortality in patients
receiving oxygen support or mechanical
ventilation.[9] Whatever their efficacy in the setting
of COVID-19, steroids have established causal
links with several long-term ocular complications,
including cataracts and glaucoma.[10] The
associated risk tends to rise in a dose- and
duration-dependent fashion.[11] Dexamethasone,
in particular, is more potent than prednisolone
and has a greater propensity to cause
glaucoma and cataracts.[12] It is well-known that
dexamethasone induces nuclear and posterior
subcapsular cataracts.[13, 14] With the widespread
use of steroids, we will probably witness a rise
in cataract rates, especially early-onset cases, in
the forthcoming decade leading to a decrease
in the mean age of patients requiring cataract
surgery. It is well documented that younger
patients undergoing phacoemulsification are more
prone to vitreoretinal problems;[15] the result may
be an increase in the number of vitreoretinal
surgeries.
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Glucocorticoids can affect the trabecular
meshwork and reduce outflow facility leading
to increased intraocular pressure.[16] Genetic
predisposition plays a pivotal role in this
regard; while some individuals are more
susceptible to steroid-induced complications,
that is, steroid responders who constitute an
estimated 37–39% of the general population,
some are among steroid non- responders.[17]
Previously diagnosed glaucoma patients are
also at risk of exacerbation following steroids
administration.[10] Hence, the utilization of systemic
steroids due to COVID-19 may increase the
number of glaucoma cases in need of treatment
which, in turn, translates to a higher demand
for antiglaucoma medications and glaucoma
surgery.

Glucocorticoids also adversely affect glycemic
control in patients with diabetes mellitus (DM). This
correlation is well documented, and decreased
insulin sensitivity is the primary mechanism.[18]
High-dose dexamethasone has been documented
to reduce insulin secretory capacity as well.[19]
New-onset DM is also frequently observed with
steroid use; the risk is more pronounced with
higher doses and longer durations of treatment.[20]
With the anticipated growth in the number of
new DM cases and progression in established
ones, a significant increase in the incidence
of DM complications, such as cataracts and
diabetic retinopathy may be expected in the
years to come. This will ultimately increase the
need for cataract surgery on the one hand
and lasers, intravitreal injections, and vitreoretinal
surgery for diabetic retinopathy on the other
hand.

Diagnostic radiologic modalities emitting
ionizing radiation have been extensively employed
during the COVID-19 pandemic; many hospitalized
patients may undergo multiple imaging sessions
during their stay.[21] The carcinogenic potential
of cumulative low dose radiation (i.e., <100
mGy) remains controversial. However, a recent
meta-analysis calculated an overall excessive
relative risk of 0.03 (95% CI = 0.07 to 0.25)
and 0.16 (95% CI = 0.37 to 5.32) for solid
tumors and leukemia, respectively, associated
with <100 mGy cumulative irradiation doses in
adults.[22] Of note, the thyroid is exposed to
radiation during chest imaging sessions, which
is a presumed risk factor for the development
of Graves’ ophthalmopathy.[23] With insufficient
data on imaging protocols and cumulative
exposure to ionizing radiation, any prediction

regarding the incidence of malignancies with
ophthalmic manifestations in the future remains
speculative. Multi-center surveys are warranted to
determine if such risks are significant enough to
be prospectively investigated among hospitalized
COVID-19 survivors.

Prolonged lockdowns, stay-home
recommendations, and school closures have
expectedly had substantial effects on the duration
of interaction with digital screens and video
games among school-age children.[24] Some
cultural and educational framework changes
may probably be favored and adhered to even
after the pandemic. Altogether, with increased
time spent on digital screens and near-work
tasks, and restricted outdoor activities, especially
among the pediatric population, an increased
incidence of myopia and myopic progression
may be encountered in the future.[25] In one
or two decades, we may witness an increased
demand for refractive surgery[26] and a greater
need for vitreoretinal treatment for myopia
complications.

The majority of the issues discussed above
point toward an exponential increase in the
demand for ophthalmic surgery, especially
vitreoretinal treatments. The additional expenses
involved will impose a burden on healthcare
systems and insurance companies.[27] All nations
dealing with large numbers of COVID cases,
especially those with developing economies, will
suffer.

In summary, the huge morbidity and death
toll imposed by the pandemic has led to the
adoption of life-saving treatment protocols
with the downside of complications. Our
concerns highlight the need for modification
of unnecessary or overuse of corticosteroids.
Physicians should consider the inherent risks
of high-dose corticosteroid use on the whole
human body, including ocular side effects
such as cataract formation. In individuals with
a personal or familial background of DM or
glaucoma, physicians should weigh the pros
and cons of corticosteroid administration.
The community should also be aware of the
increased risk of childhood myopia due to
stay-at-home orders and excessive near-vision
tasks.

Acknowledgement

In the loving memory of Abbas Ali Nouri,
Hosein Nouri’s late father who passed away

528 JOURNAL OF OPHTHALMIC AND VISION RESEARCH VOLUME 16, ISSUE 4, OCTOBER-DECEMBER 2021



Editorial; Abtahi et al

on September 1, 2021, because of a severe
COVID-19 infection, may his soul rest in eternal
peace.

Financial Support and Sponsorship

No funding was received for the preparation of this
article.

Conflicts of Interest

The authors declare no financial or proprietary
interests in any material discussed in this article.

REFERENCES

1. Banoun H. Evolution of SARS-CoV-2: review of
mutations, role of the host immune system. Nephron
2021;145:392–403.

2. Roshanshad A, Ali Ashraf M, Roshanshad R,
Kharmandar A, Alireza Zomorodian S, Ashraf H.
Ocular manifestations of patients with coronavirus
disease 2019: a comprehensive review. J
Ophthalmic Vis Res 2021;16:234–247.

3. Dumitrascu OM, Volod O, Bose S, Wang Y, Biousse
V, Lyden PD. Acute ophthalmic artery occlusion
in a COVID-19 patient on apixaban. J Stroke
Cerebrovasc Dis 2020;29:104982.

4. Raevis JJ, Gjyzeli G, Mititelu M, Rogers J, Lasarev M,
Chang JS. Face masks and bacterial dispersion
toward the periocular area. Ophthalmology
2021;128:1236–1238.

5. Marin-Nieto J, Reino-Perez C, Santillana-Cernuda G,
Díaz-Bernal JM, Luque-Aranda R, García-Basterra
I. Face mask contamination during COVID-19
pandemic. Study on patients receiving intravitreal
injections. Retina 2021; Online ahead of print.

6. Lawrenson JG, Buckley RJ. COVID-19 and the eye.
Ophthalmic Physiol Opt 2020;40:383–388.

7. Parke DW. Ophthalmology after coronavirus disease
2019 (COVID-19). JAMA Ophthalmol 2020;138:599.

8. Berkenstock MK, Liberman P, McDonnell PJ, Chaon
BC. Changes in patient visits and diagnoses in
a large academic center during the COVID-19
pandemic. BMC Ophthalmol 2021;21:139.

9. Dexamethasone in Hospitalized Patients with Covid-
19. N Engl J Med 2021;384:693–704.

10. Oray M, Abu Samra K, Ebrahimiadib N, Meese H,
Foster CS. Long-term side effects of glucocorticoids.
Expert Opin Drug Saf 2016;15:457–465.

11. James ER. The etiology of steroid cataract. J Ocul
Pharmacol Ther 2007;23:403–420.

12. Mohan R, Muralidharan AR. Steroid induced
glaucoma and cataract. Indian J Ophthalmol
37:13–16.

13. Huscher D, Thiele K, Gromnica-Ihle E, Hein G,
Demary W, Dreher R, et al. Dose-related patterns of
glucocorticoid-induced side effects. Ann Rheum Dis
2009;68:1119–1124.

14. Richardson RB, Ainsbury EA, Prescott CR, Lovicu FJ.
Etiology of posterior subcapsular cataracts based on
a review of risk factors including aging, diabetes, and
ionizing radiation. Int J Radiat Biol 2020;96:1339–
1361.

15. Clark A, Morlet N, Ng JQ, Preen DB,
Semmens JB. Risk for retinal detachment
after phacoemulsification. Arch Ophthalmol
2012;130:882.

16. Razeghinejad MR, Katz LJ. Steroid-induced
iatrogenic glaucoma. Ophthalmic Res 2012;47:66–
80.

17. Roberti G, Oddone F, Agnifili L, Katsanos A,
Michelessi M, Mastropasqua L, et al. Steroid-
induced glaucoma: epidemiology, pathophysiology,
and clinical management. Surv Ophthalmol
2020;65:458–472.

18. Clore JN, Thurby-Hay L. Glucocorticoid-induced
hyperglycemia. Endocr Pract 2009;15:469–474.

19. Matsumoto K, Yamasaki H, Akazawa S, Sakamaki
H, Ishibashi M, Abiru N, et al. High-dose but not
low-dose dexamethasone impairs glucose tolerance
by inducing compensatory failure of pancreatic
beta-cells in normal men. J Clin Endocrinol Metab
1996;81:2621–2626.

20. Hwang JL, Weiss RE. Steroid-induced diabetes: a
clinical and molecular approach to understanding
and treatment. Diabetes Metab Res Rev
2014;30:96–102.

21. Homayounieh F, Holmberg O, Umairi R Al, Aly S,
Basevičius A, Costa PR, et al. Variations in CT
utilization, protocols, and radiation doses in COVID-
19 pneumonia: results from 28 countries in the IAEA
study. Radiology 2021;298:E141–E151.

JOURNAL OF OPHTHALMIC AND VISION RESEARCH VOLUME 16, ISSUE 4, OCTOBER-DECEMBER 2021 529



Editorial; Abtahi et al

22. Hauptmann M, Daniels RD, Cardis E, Cullings HM,
Kendall G, Laurier D, et al. Epidemiological studies
of low-dose ionizing radiation and cancer: summary
bias assessment and meta-analysis. JNCI Monogr
2020;2020:188–200.

23. Jereczek-Fossa BA, Alterio D, Jassem J, Gibelli B,
Tradati N, Orecchia R. Radiotherapy-induced thyroid
disorders. Cancer Treat Rev 2004;30:369–384.

24. Pandya A, Lodha P. Social connectedness,
excessive screen time during COVID-19 and mental
health: a review of current evidence. Front Hum Dyn
2021;3.

25. Wong CW, Tsai A, Jonas JB, Ohno-Matsui K, Chen J,
Ang M, et al. Digital screen time during the COVID-
19 pandemic: risk for a further myopia boom? Am J
Ophthalmol 2021;223:333–337.

26. Kamiya K, Igarashi A, Hayashi K, Negishi K, Sato M,
Bissen-Miyajima H. A multicenter prospective cohort
study on refractive surgery in 15011 eyes. Am J
Ophthalmol 2017;175:159–168.

27. Berkowitz ST, Sternberg P, Patel S. Cost analysis
of routine vitrectomy surgery. Ophthalmol Retin
2021;5:496–502.

Correspondence to:

Siamak Moradian, MD. Ophthalmic Research Center,
Research Institute for Ophthalmology and Vision
Science, Shahid Beheshti University of Medical
Sciences, Paidar Fard, Boustan 9, Pasdaran Ave.,
Tehran, Iran.
E-mail: Moradian33195@yahoo.com

Access this article online

Website: https://knepublishing.com/index.php/JOVR

DOI: 10.18502/jovr.v16i4.9740

This is an open access journal, and articles are distributed under the terms of
the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which
allows others to remix, tweak, and build upon the work non-commercially, as
long as appropriate credit is given and the new creations are licensed under the
identical terms.

How to cite this article: Abtahi SH, Nouri H, Moradian S, Yazdani S,
Ahmadieh H. Eye Disorders in the Post-COVID Era. J Ophthalmic Vis Res
2021;16:527–530.

530 JOURNAL OF OPHTHALMIC AND VISION RESEARCH VOLUME 16, ISSUE 4, OCTOBER-DECEMBER 2021

https://knepublishing.com/index.php/JOVR

