Medicinska istaZivanja 2023; 56(2):87-92 | DOI: 10.5937/medi56-42338

G OPEN ACCESS

Medical Research | Published by Faculty of Medicine University of Belgrade

ORIGINAL ARTICLE

MBEP3UTE IVERSITY OF C
MEONLNHCKN ’—\I FACULTY OF
DAKYNTET L) MEDICINE

The impact of covid-19 pandemic on diagnosing and treating
adult patients with glaucoma in Serbia

lvan Marjanovic¢!?, Tanja Kalezic!?, Vesna Mari¢ =2, Luka Repanic?,
Jelena Vasilijevic®!? =Marija Bozic¢ ©12

tUniversity of Belgrade, Faculty of Medicine, Belgrade, Serbia
2 Clinic for Eye Diseases, University Clinical Center of Serbia, Belgrade, Serbia

Recived: 21 January 2023
Revised: 29 February 2023
Accepted: 25 April 2023

{,)

Check for
updates
Funding information:

This study was supported by the Ministry of
Education and Science of the Republic of Serbia
(grant no. 200110)

Copyright: © 2023 Medicinska istraZivanja

Licence:

This is an open access article distributed under
the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/
by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium,
provided the original author and source are
credited.

Competing interests:
The authors have declared that no competing
interests exist

224 Correspondence to:

Marija BoZi¢

University of Belgrade, Faculty of Medicine, Clinic
for Eye Diseases, University Clinical Center of
Serbia, 2 Pasterova Street

Tel. 011-366-21-33; Email: ammilovic@gmail.com

Summary

Aim. The aim of this study is to summarize the continuity of diag-
nostic procedures and surgical treatment of patients with glaucoma
during the first two years of COVID 19 pandemic in a tertiary ophthal-
mology center of the Republic of Serbia - the Clinic for Eye Diseases
of the University Clinical Center of Serbia, and to compare the results
with those from the period before the pandemic was declared.

Material and methods. In this retrospective study, we collected data
from the protocol of performed diagnostic procedures -visual field
testing, optical coherence tomography and clinical examinations, as
well as from the protocol from the operating theatre.

Results. The number of examined patients, the number of diagnostic
procedures related to glaucoma, as well as the number of laser inter-
ventions (Nd: Yagiridotomies) and glaucoma surgeries (trabeculecto-
my) decreased from 20% to 66% during the period of COVID-19 pan-
demic.

Conclusions. COVID-19 pandemic has led to a drastic reduction in
the number of examinations, laser interventions and surgeries in the
category of people suffering from glaucoma.

Keywords: COVID-19, pandemic, glaucoma

Cite this article as: Marjanovic |, Kalezic T, Mari¢V, Repanic L, Vasilijevic J, Bozi¢ M. The impact of covid-19 pandemic on diagnosing and treating adult patients with glaucoma in Serbia; Medicinska

istazivanja 2023; 56(2):87-92; DOI: 10.5937/medi56-42338

ISSN 0301-0619 | E-ISSN 0301-0619

www.medicinskaistrazivanja.med.bg.ac.rs | 87

11


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://med.bg.ac.rs/?page_id=13348&script=lat
https://orcid.org/0000-0003-3109-0531
https://orcid.org/0000-0002-4806-0497
https://orcid.org/0000-0002-0367-5906

Medicinska istraZivanja 2023; 56(2):87-92

INTRODUCTION

COVID-19 pandemic has an impact on practically ev-
ery person in the world, on potential or actual patients,
and medical professionals (1). Apart from the changes it
brought to our everyday life, the field of providing health
services has also changed drastically - the majority of di-
agnostic procedures for chronic diseases, as well as pro-
cedures during follow-up of already diagnosed patients,
were put on hold. The majority of surgeons worldwide
temporarily stopped performing elective surgeries. All
this, along with the specificities of the specialty, affected
ophthalmology as well.

One of the most prevalent eye diseases in the world
is glaucoma — a chronic optic neuropathy characterized
by slow degeneration of retinal ganglion cells resulting in
deterioration of visual function, and the third most prev-
alent cause of preventable blindness worldwide (2).

The aim of this study is to present and analyze data
related to the diagnosis and treatment of people suffering
from glaucoma during the first two years of COVID-19
pandemic in Serbia, in order to try to overcome the con-
sequences, and to get prepared for possible future similar
events.

MATERIAL AND METHODS

This retrospective study was conducted at the Clinic for
Eye Diseases of the University Clinical Center of Serbia
in Belgrade. We extracted the data from Heliant health-
care information system, for the period of two years be-
fore the pandemic was declared, and for the period of two
years during the pandemic (2018,2019, 2020, 2021).The
data on the number of visual field testing (VF), optical co-
herence tomography of the optic nerve head (OCT) and
clinical examination in Glaucoma clinic, along with the
number of laser glaucoma treatments (Nd: Yagiridoto-
mies) and surgeries (trabeculectomy) were analyzed.

The outcomeswe followed are the differences we found
comparing the results from the same time of these two pe-
riods (the years 2018 and 2019 versus the years 2020 and
2021), but since the samples gathered in 2018 and 2019
did not differ significantly from each other (p=0.0001) for
any of the collected variables, only the data related to 2019
were considered for statistical analysis.

The study was approved by the Clinic’s Ethical Com-
mittee. All data were collected anonymously and accord-
ing to the tenets of the Declaration of Helsinki. Patients
at the admission to the Clinic for Eye Disease signed the
informed consent for any surgical treatment and data
processing.

Statistical analysis. Descriptive results were report-
ed in the form of percentage for categorical variables and
as meantStandard Deviation (SD) for quantitative ones.
Chi-Square test and T test for independent means were

used, respectively, to compare categorical and quantita-
tive variables between the two periods. The analysis was
done using STATA 16.0 (StataCorp, Texas, USA). Statis-
tical significance was considered for the selected level of
significance from 0.05.

RESULTS

Between January 1th, 2020 and December 31th 2020,
102 glaucoma surgeries (trabeculectomies) were per-
formed compared to 172 surgeries carried out during the
previous year, in the period before the pandemic. There-
fore, the surgical volume of glaucoma dropped by 40.7%
in the first year of the pandemic. As for the year 2021, the
drop of glaucoma surgeries was even higher (56.5%). The
drop in the number of diagnostic procedures ranged from
21% to 51%. Results are shown in Table 1, Table 2 and
Figure 1 and Figure 2.

Table 1. Number of diagnostic procedures, laser interventions and
glaucoma surgeries in pre-pandemic 2019, and pandemic 2020, 2021

Before During ~ During P
pandemic pandemic pandemic

2019 2020 2021
Clinical 6199 2106 2129 <0.0001
examination
Visual field 9371 4528 4535 <0.0001
testing
Optical 5606 3349 4422 <0.0001
coherence
tomography
Laser iridotomy 524 286 241 <0.0001
Trabeculectomy 172 102 77 <0.0001

DISCUSSION

The general impression is that COVID-19 pandemic has
significantly worsened global health.

Extended lockdowns and the cease of routine out-
patient visits led to a multi-layered deterioration of the
health of our patients suffering from glaucoma (3). The
extent of glaucoma problem during the pandemicin terms
of how many people it affected can be estimated based on
the facts that it is predicted that the number of adults with
glaucoma will reach 112 million by 2040 (4, 5). There are
no reliable data on the prevalence of glaucoma in Serbia,
since this disease is not subject to mandatory reporting,
but we assume that currently around 150.000 people suf-
fer from glaucoma. Glaucomatous visual field loss may
significantly affect functional daily living activities, as
reading, driving, and everyday household activities. Un-
fortunately, most of glaucoma cases do not present with
signs and symptoms that patients can recognize, so this is
a disease that must be actively looked for, with regular ex-
aminations of people who are at risk of getting it (ophthal-
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Table 2. Variation in the number of diagnostic procedures, laser interventions and glaucoma surgeries in pre-pandemic 2019, and pandemic

2020,2021
Variation 2019/2020 Variation 2019/2021 P P
2019/2020 2019/2021
Clinical examination -66.03 -65.66 <0.0001 <0.0001
Visual field testing -51.68 -51.61 <0.0001 <0.0001
Optical coherence tomography -40.29 21.12 <0.0001 <0.0001
Laser iridotomy -45.42/ -54.01 <0.0001 <0.0001
Trabeculectomy -40.7 -56.5 <0.0001 <0.0001

mological examination with intraocular pressure mea-
surement, VF testing, and OCT). Having that in mind,
we can assume the depth and complexity of the problems
associated with glaucoma and COVID-19 pandemic.
The state of emergency in the Republic of Serbia last-
ed from March 15 to May 6, 2020, but the disruption in
the daily functioning of the health service lasted much
longer, and only emergency ophthalmological cases
were treated during 2020 and 2021 (6). The “first wave”
of COVID-19 pandemic in Serbia led to mobilization
of medical staff (both doctors and nurses) exclusively
for the management of COVID-19 patients. Ophthal-
mologists and ophthalmic and scrub nurses, including
all authors of this study, were transferred to specialized
COVID-19 institutions, which resulted in cancelling
and rescheduling of elective surgical procedures. Only
ophthalmological emergencies were treated, since the
ophthalmological services in Serbia followed WHO rec-
ommendations given in the early months of 2020 that
ophthalmologists should stop performing all interven-
tions except for the urgent ones (7). Furthermore, oph-
thalmic staff was at high risk of contracting the infection
due to very close distance (8) but from ophthalmologists’

point of view, the greatest harm was done to our chronic
patients, who during the pandemic and lockdown could
not be followed-up regularly. The consequences that the
COVID-19 pandemic has left on the diagnosis and fol-
low-up of glaucoma patients will probably be felt to the
full extent in the future. Glaucoma patients need to have
regular follow-up examinations for the rest of their lives,
their treatment regimen often has to be adjusted, and
they have to go through periodical visual field testing and
imaging procedures of their optic nerve heads. In addi-
tion, they need to be constantly reminded of the impor-
tance of regular instillation of eye drops to lower the eye
pressure, and their adherence and compliance must be
checked periodically. All of this was interrupted during
the first years of the pandemic. No less of a problem was
the fact that the unavailability of ophthalmology services
during the pandemic led to the delay in the diagnosis of
new glaucoma cases in a certain percentage of patients.
In spite of all objective difficulties, glaucoma team of
the Clinic for Eye Diseases, University Clinical Center of
Serbia, prioritized interventions and surgery on patients
with elevated IOP uncontrolled by maximal medical
therapy and fast progressing glaucoma, so the priority
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Figure 1. Number of diagnostic procedures (VF-visual field, OCT - optical coherence tomography)
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Number of surgeries and laser interventions
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Figure 2. Number of surgeries and laser interventions (trab - trabeculectomy, yag — Nd:Yagiridotomy)

criteria changed according to the circumstances. Unfor-
tunately, as expected, overall, the number of diagnostic
procedures, along with interventions (Nd: Yag laser iri-
dotomies) and glaucoma surgeries, dropped excessively,
from 20% to over 50%. All patients who underwent glau-
coma surgery were monitored after the operation accord-
ing to the generally accepted protocol, during 3 postop-
erative months. None of them showed symptoms of the
COVID-19 infection in early postoperative period.

The results of our study are only an introduction into
the analysis of the severity of the COVID-19 pandemic,
i.e. only a part of the insight into the consequences that
the pandemic and the reduction of health care had on
general population, considering that glaucoma is a dis-
ease that must be diagnosed early and treated adequately,
so as to avoid possible drastic and irreversible aftermath
on the patient’s vision and quality of life. Patients, on the
other hand, were in dilemma whether to miss their regu-
lar follow-up visit because of the possibility of contracting
SARS-CoV-2 during in-person visits (9, 10). Regardless
of this pandemic, it is well known that ophthalmologists
and their patients are at heightened risk for contracting
many respiratory diseases from each other. At the Clin-
ic for Eye Diseases, from the moment the pandemic was
declared until today, all instructions related to the pro-
tection of staff and patients have been conscientiously
followed (11).

Our data are different from those reported by a ter-
tiary-level Italian center (12), which reported a slight in-
crease in the number of glaucoma surgeries performed
during the first month of the pandemic, but other rele-
vant studies show similar results to ours (3,9,13).

It will probably take us many years to be able to ana-
lyze the problem of the COVID-19 pandemic realistically

and in detail, but that is precisely why it is worth noting
the data we gained during our analysis.

A relative limitation of this study can be the fact that it
is retrospective and monocentric, since we analyzed only
the data from one clinical center, the Clinic for Eye Dis-
eases, University Clinical Center of Serbia. We must em-
phasize that this is the referent facility for glaucoma diag-
nostics and treatment in the Republic of Serbia, and the
leading one in the number of glaucoma diagnostic pro-
cedures, interventions and operations, and that it covers
the entire territory of the Republic of Serbia. In addition,
we do not have data from private ophthalmology clinics
in our study. Despite the limitations, we believe that our
study provides valid information for further clinical re-
search on the impact of the pandemic on the treatment of
ophthalmic patients.

In addition, this is an excellent opportunity to high-
light the need for and importance of introducing tele-
medicine in ophthalmology (14, 15). The combination
of online and face-to-face ophthalmology care in which
patients have the primary consultation online, and only
those requiring further assessment or surgical procedures
come to hospital for in-person management seems to be
most appropriate to use in cases of any pandemic (16, 17).

CONCLUSIONS

COVID 19 pandemic has caused tectonic disturbances in
the provision of diagnostics and treatment for glaucoma
patients in Serbia, since during the first two years of the
pandemic, almost every other person suffering from glau-
coma could not get to their ophthalmologist. Despite the
undoubted damage that the pandemic has brought to all
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of us, the benefit that can be derived from this situation
is alesson for future similar scenarios in order to practice
effective, safe and conscientious ophthalmology.

Conflict of interest:

None to declare.

Author Contributions:

MB conceived and wrote the paper, IM revised it for im-
portant intellectual content, LR and TK conducted the
search and collected data, VM and JV reviewed other
studies in this field, extracted and analyzed data. All au-
thors approved the final version of the manuscript before
submission

REFERENCES

1.

10.

Organization WH. WHO | Novel Coronavirus — China [Internet].
Disease outbreak news: Update. 2020 [cited 2022 Jan 28]. Available
from: https://www.who.int/csr/don/12-january-2020- novel-corona-
virus-china/en/

European Glaucoma Society Terminology and Guidelines for Glau-
coma, 5th Edition. Br ] Ophthalmol. 2021 Jun;105(Suppl 1):1-169. doi:
10.1136/bjophthalmol-2021-egsguidelines. PMID: 34675001.

Rajendrababu S, Durai I, Mani I, Ramasamy KS, Shukla AG, Rob-
in AL. Urgent and emergent glaucoma care during the COVID 19
pandemic: An analysis at a tertiary care hospital in South India.
Indian J Ophthalmol. 2021 Aug;69(8):2215-2221. doi: 10.4103/ijo.
1JO_635_21. PMID: 34304213; PMCID: PMC8482884.

Weinreb RN, Aung T, Medeiros FA. The pathophysiology and treat-
ment of glaucoma: a review. JAMA. 2014 May 14;311(18):1901-11. doi:
10.1001/jama.2014.3192. PMID: 24825645; PMCID: PMC4523637.

Tham YC, Li X, Wong TY, Quigley HA, Aung T, Cheng CY. Global
prevalence of glaucoma and projections of glaucoma burden through
2040: a systematic review and meta-analysis. Ophthalmology. 2014
Nov;121(11):2081-90. doi: 10.1016/j.0phtha.2014.05.013. Epub 2014
Jun 26. PMID: 24974815.

ZJZS - Batut: Osnovne informacije [Internet]. [cited 2022 Jan 28].
Available from: http://www.batut.org.rs/index.php?category_id=203

American Academy of Ophthalmology. Recommendations for ur-
gent and nonurgent patient care. San Francisco, CA, USA: Ameri-
can Academy of Ophthalmology; 2020. Available from: https://www.
aao.org/headline/new-recommendations-urgentnonurgent-pa-
tient-care. Accessed February 9, 2022

Soleimani M, Mehrpour M, Mohammad-Rabei H. Ophthalmic prac-
tice during COVID 19 pandemic. Int ] Ophthalmol. 2021;14(5):639—
42. [DOI: 10.18240/ijo.2021.05.01] [PMID: 34012876]

Subathra GN, Rajendrababu SR, Senthilkumar VA, Mani I, Udaya-
kumar B. Impact of COVID-19 on follow-up and medication adher-
ence in patients with glaucoma in a tertiary eye care center in south
India. Indian ] Ophthalmol. 2021 May;69(5):1264-1270. doi: 10.4103/
ijo.]JO_164_21. PMID: 33913874; PMCID: PMC8186660.

Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, et al. Clinical course and
risk factors for mortality of adult inpatients with COVID-19 in
Wuhan, China: a retrospective cohort study. Lancet. 2020 Mar

11.

12.

13.

14.

15.

16.

17.

28;395(10229):1054-1062. doi: 10.1016/S0140-6736(20)30566-3. Epub
2020 Mar 11. Erratum in: Lancet. 2020 Mar 28;395(10229):1038. Er-
ratum in: Lancet. 2020 Mar 28;395(10229):1038. PMID: 32171076;
PMCID: PMC7270627.

Ong SC, Yap JX, Tay TYF, Mo Y, Loon SC, Koh V. Considerations
in the use of slit lamp shields to reduce the risk of respiratory vi-
rus transmission in coronavirus disease 2019. CurrOpinOphthal-
mol. 2020 Sep;31(5):374-379. doi: 10.1097/ICU.0000000000000690.
PMID: 32694271.

Quaranta L, Micheletti E, Riva I. Response to Letter to the Editor:
Glaucoma Surgery During the COVID-19 Pandemic in Italy: How
Novel Coronavirus Has Changed the Surgical Management of Glau-
coma Patients. ] Glaucoma. 2021 Apr 1;30(4): e188. doi: 10.1097/
1JG.0000000000001811. PMID: 33534513.

Longo R, Franzolin E, Pedrotti E, Fasolo A, Bonacci E, Marchini G.
Glaucoma surgery during the first year of the COVID-19 pandemic.
IntOphthalmol. 2022 Sep;42(9):2881-2887. doi: 10.1007/s10792-022-
02278-6. Epub 2022 Apr 16. PMID: 35430683; PMCID: PMC9013211.

Brant AR, Pershing S, Hess O, Rooney D, Goldberg J, Tabin G, Wang
SY. The Impact of COVID-19 on Missed Ophthalmology Clinic Vis-
its. ClinOphthalmol. 2021 Dec 8; 15:4645-4657. doi: 10.2147/OPTH.
$341739. PMID: 34916776; PMCID: PMC8667753.

Al-Khersan H, Kalavar MA, Tanenbaum R, Lazzarini TA, Patel NA,
Yannuzzi NA, et al. Emergent Ophthalmic Surgical Care at a Tertiary
Referral Center During the COVID-19 Pandemic. Am ] Ophthalmol.
2021 Feb; 222:368-372. doi: 10.1016/j.2j0.2020.08.044. Epub 2020 Sep
2. PMID: 32888901; PMCID: PMC7462885.

Husain R, Zhang X, Aung T. Challenges and Lessons for Manag-
ing Glaucoma during COVID-19 Pandemic: Perspectives from
Asia. Ophthalmology. 2020 Sep;127(9): e63-e64. doi: 10.1016/j.
ophtha.2020.05.042. Epub 2020 May 29. PMID: 32479858; PMCID:
PMC7256520.

Vinod K, Sidoti PA. How glaucoma care changed for the better af-
ter the pandemic. CurrOpinOphthalmol. 2022 Mar 1;33(2):59-66.
doi: 10.1097/ICU.0000000000000812. PMID: 34698672; PMCID:

PMC8828307.

[91



Medicinska istraZivanja 2023; 56(2):87-92

UTICAJ PANDEMIJE KOVIDA 19 NA DIJAGNOSTIKU | LECENJE ODRASLIH OSOBA

OBOLELIH OD GLAUKOMA U SRBUJI

Ivan Marjanovic¢'?, Tanja Kalezic *?Vesna Mari¢?, Luka Repani¢?, , Jelena Vasilijevic *?, Marija Bozi¢**

Sazetak

Cilj rada. Cilj ovog rada je da se sumira kontinuitet dija-
gnostickih procedura i hirurskog le¢enja pacijenata obo-
lelih od glaukoma tokom prve dve godine pandemije
kovida 19 u tercijarnom oftalmoloskom centru Republi-
ke Srbije - Klinici za o¢ne bolesti Univerzitetskog klinic-
kog centra Srbije, kao i da se broj obavljenih dijagnostic-
kih procedura, klinickih pregleda i operacija uporedi sa
periodom pre proglasenja pandemije.

Metode. U ovoj retrospektivnoj studiji prikupili smo po-
datke iz protokola obavljenih dijagnosti¢kih procedura
- kompjuterizovanog vidnog polja, optike koherentne

Kljucne reci: kovid 19, pandemija, glaukom

tomografije i klinickih pregleda, kao i protokola iz ope-
racione sale.

Rezultati. Broj pregledanih pacijenata, broj uradenih
dijagnostickih procedura vezanih za glaukom, kao i broj
laserskih intervencija (Nd:Yagiridotomija) i operacija gla-
ukoma (trabekulektomija) opao je od 20% do 66% to-
kom prve dve godine pandemije kovida 19.

Zakljucak. Pandemija kovida 19 dovela je do drasti¢nog
smanjenja broja pregleda, laserskih intervencija i opera-
cija osoba obolelih od glaukoma.
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