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In 2019, the COVID-19 epidemic shocked the whole world and fundamentally changed the way of life mostly of all
people, which reduced social contacts and began to spend more time in front of gadget screens due to quarantine.
Recent epidemiological studies have shown a significant increase in the number of patients that suffering from eye
strain due to the active use of gadgets and changes in lifestyle, work and even household.

Aim of the study - to evaluate and compare the occurrence of dry eye disease (DED) and its severity in patients
with a history of SARS-CoV-2 and in patients without symptoms of coronavirus infection for more than 1 year.

We monitored 46 patients, who were divided into two groups depending on the duration of the SARS-CoV-2 infec-
tion.

Patients with an early period after COVID-19 had in 78% of cases (18 out of 23 patients) manifestations of DED,
tat included - lacrimation, moderate photophobia, foreign body sensation and decreased visual acuity. The above-
mentioned complaints in the vast majority (52% of cases) occurred in women (12/23). In another cohort of patients
who had signs of coronavirus infection more than 1 year ago, manifestations of dry eye disease were detected only
in 35% of cases (8 patients out of 23 examined in this group).

After our comparison the study groups according to the data of a specific examination for the presence and sever-
ity of dry eye and patients complaints, it was found that people who suffered from SARS-CoV 3-4 months before the
study were more than 2 times more likely to suffer from dry eye manifestations, in comparison to individuals with

coronavirus infection for more than 1 year.
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Connection of the publication with planned
research works.

The work is included in the SRW of the Department
of Otorhinolaryngology with Ophthalmology “Optimiza-
tion of the study of morphometric and functional pa-
rameters of the retina and optic nerve in the treatment
of glaucoma”, state registration Ne 0124U001921.

Introduction.

The beginning of the XXI century for scientists and
doctors became a time for rethinking the role of coro-
naviruses in the development of human diseases and
change approaches to understanding their epidemic po-
tential [1, 2]. Initially, the severe acute respiratory syn-
drome (SARS) caused by SARS-CoV showed that coro-
naviruses can cause not only mild and moderate acute
respiratory diseases, but also severe, and even fatal, pri-
mary viral pneumonias, mortality from which, accord-
ing to the WHO, was 9.6% worldwide, while cases were
registered in 29 countries all over the world [3, 4].

2019-2020 years will go down in history as the be-
ginning of the COVID-19 pandemic, which was declared
by the WHO on March 11, 2020. The situation is chang-
ing rapidly. So far, our knowledge about the causative
agent has deepened significantly, we have managed to
learn about its origin, mechanisms and ways of spread-
ing, pathogenesis of the disease and clinical manifes-
tations, intensive searches are underway for effective
etiotropic and pathogenetic drugs for the treatment of
this disease, the first vaccines have been created, which
still are undergoing trials [5]. Study of the pandemic po-
tential of coronaviruses and improvement of appropri-
ate biosecurity measures around the world continues.

Among the ophthalmological symptoms, the devel-
opment of viral conjunctivitis, episcleritis, microhemor-
rhages on the retina, the occurrence of maculopathies
and optic neuritis were most often reported. These
symptoms most often occurred during the coronavirus

disease [6]. However, the recovery period after a severe
viral infection, according to the latest data, also has its
own variants of pathological ophthalmic conditions.
One of them is dry eye disease, which causes significant
discomfort and even a decrease in work capacity and
quality of life, because, unfortunately, it is impossible
without constant, supportive therapeutic treatment [1-
4]. In 2019, the COVID-19 epidemic shocked the whole
world and fundamentally changed the way of life mostly
all people, who reduced social contacts and spent more
time in front of gadget screens due to quarantine [6-9].
Recent epidemiological studies have shown a significant
increase in the number of patients that suffering from
eye strain due to the active use of gadgets and changes
in lifestyle, work and even household [4-6].

The fact that the prevalence of dry eye disease is
associated with the use of displays is absolutely proved
[7-9]. This condition is characterized by the loss of
homeostasis of the tear film, which is accompanied
by the following eye complaints, which include:
dryness, discomfort, pain, feeling of «sand» in the eyes,
decreased visual acuity, foreign body sensation [10].
Dry eye disease not only affects the current state of the
quality of life of the population, but also reduces not
only the work capacity and efficiency of the work process
[11-13], but also increases the economic imbalance in
society [14-16].

The aim of the study.

To evaluate and compare the occurrence of dry eye
syndrome and its severity in patients with a history of
SARS-CoV-2 and in patients who had no symptoms of
coronavirus infection for more than 1 year.

Object and research methods.

We monitored 46 patients who were divided into
two groups depending on the duration of SARS-CoV-2
transmission. The average age of the examinees was
42.4 years. Women made up 52% (24 patients out of 46
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Figure 1 — The condition of the meibomian glands of a patient in the first group.

people) of the total number of subjects, men —48% (22
out of 46 people), respectively.

The study was conducted in accordance with the
principles of the Helsinki Declaration on the Protection
of Human Rights, the Council of Europe Convention on
Human Rights and Biomedicine, and the provisions of
the relevant laws of Ukraine. Written informed consent
was obtained from all patients who participated in the
study.

The first group included 23 patients who suffered
from Covid-19 3-4 months before conducting our study.
The second group consisted of 23 patients, whom
coronavirus disease were laboratory and clinical indi-
cated about a year ago.

The exclusion criteria were: the presence of clinically
established dry eye syndrome before the COVID-19,
elderly patients, patients with existing endocrinological
diseases, persons who have undergone ophthalmic
operations and have other ophthalmic pathology, IT
workers and other specialties that require long-term
use of digital displays. All patients underwent general
ophthalmological examinations, as well as specific tests
for detecting dry eye disease — OSDI test, interferometry,
TBUT test and Schirmer’s test.

Statistical calculations of the results were performed
using the Statistica 10.0 software package (Statsoft,
USA). Average values (M) and standard deviation (SD) of
all parameters detected in the subjects were compared
using a paired t-test.

Research results and their discussion.

The first group of patients, whom we can call early
convalescents, the results of general ophthalmological
examinations were as follows: the average value of
visual acuity was equal to 0.8710.03, the IOP value was
within the normal range and amounted to an average of
18.3+4.2 mm. As for the complaints of the examinees of
this group, we found that in 78% of cases (18 out of 23
patients), lacrimation, moderate photophobia, foreign
body sensation and decreased visual acuity were
observed. It was detected that the above-mentioned
complaints in the vast majority (52% of cases) occurred
in women (12 out of 23 subjects).

During specific examinations for dry eye syndrome
detection, we obtained the following results, according
to the OSDI test, a normal state of the ocular surface was
found in 22% of patients (5/23), mild manifestations of
dry eye — 35% of cases (8/23), medium severity — 39%
of the examined (9/23) and 1 patient had a severe

stage of dry eye disease (4%). The obtained images and
interpretation of interferometry corresponded to the
results of the OSDI test.

The data of the Schirmer and TBUT tests are shown
in table 1.

Table 1 — Average values of Schirmer
and TBUT tests in patients of the first group
according to gender division

Gender Schirmer’s test TBUT test

(M£m) (M£m)
Men 8,07+1,02 mm 9,1+0,8 s
Women 6,24+0,5 mm 5,411,2 s

The above values indicate that the severity of dry eye
manifestations is more typical for women. The average
values of this numbers indicate the predominance of the
average degree of severity of the manifestation of DED.

Figure 1 shows the condition of the meibomian
glands of a patient in the first group. According to
which it is possible to clearly define the pronounced
dysfunction of the glands.

A completely different clinical picture was
observed in the subjects of the 2 groups who
contacted the coronavirus infection more than 1 year
ago. No significant changes were found in general
ophthalmological examinations. Visual acuity was
0.9210.08. The average values of intraocular pressure
were also within the normal range and amounted to
20.1£2.14 mmHg. Complaints, that characterize dry eye
(watering, photophobia, redness of the eyes, feeling
of a foreign body or «sand in the eyes») were found in
only 35% (8 patients out of 23 examined in this group).
therefore, these manifestations were observed often in
women — 75% of cases (6 patients out of 8).

Regarding to the specific examination for the severity
of dry eye manifestations, we obtained the following
results, which are shown in table 2.

Table 2 — Average values of Schirmer, TBUT
and OSDI tests in patients of the second group
according to gender division

Gender Schirmer’s test| TBUT test OSDI test
(M£m) (M£m) (M£m)

Men 14,341,02 mm| 11,3+0,9s 12,6+1,72

Women | 1ZOMELOB g 46 26,2+1,34

As for the interferometry data, in the patients of the
second group, a violation of the thickness of the lipid
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Figure 2 — The condition of the meibomian glands of the lower eyelid of the patient from second group.

layer according to the normal ranges was determined in
17% of cases (4/23).

Figure 2 shows the complete patency of the
meibomian glands of the lower eyelid of the patient
from second group.

When we compared the results of a specific
examination in patients of groups 1 and 2, we found
out that TBUT test indicators in women of group 1 were
statistically significantly (p=0.011) much lower, which
means a more severe course of dry eye disease. Results
of Schirmer’s test give us the same conclusion. Women
1 group of study showed statistically lower (p=0.0001)
rates of fluorescein staining of the test strips and of
course leads to severe manifestations of dry eyes.

Conclusions.

Therefore, when we compared the study groups
according to the data of a specific examination for the
presence and severity of dry eye disease and also

patienst complaints, we found out that the subjects
who had SARS-CoV 3-4 months before the examination
were more than 2 times more likely to suffer from the
manifestations of dry eyes (35 and 78%, respectively),
compared to patients with a longer period after
recovery.

The degree of dry eye disease was more severe in
patients with early recovery — 39% of patients had an
average degree of severity of the disease (compared to
4% of cases in the other group) and 4% of patients had a
severe stage (no patient in the second group).

It was also found that women suffer from the
manifestations of this disease 1.5 times more often than
men.

Prospects for further research.

Identify factors and reasons that can affect the
occurrence of dry eye, for effective treatment and
prevention in patients with coronavirus infection.
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PO3BUTOK XBOPOBU CYXOIO OKA Nicna NEPEHECEHOIO COVID-19

Onedip I. C.

Pestome. B 2019 poui enigemia COVID-19 ckonnxHyna Becb CBIiT i AOKOPIHHO 3MiHMB CMOCIO XUTTA Ntoaen, AKi
CKOPOTW/IM COoLianbHi KOHTAKTM Ta NpoBoAnan binblue Yacy nepes eKpaHaMM ragKeTiB Yyepes KapaHTUHHI 3axo4M.

Cepep, 00TaNbMONOTIYHUX CUMMATOMIB HalMbiNbW YacTO PanopTyBaaM MPO PO3BUTOK BiPYCHUX KOHIOHKTMUBITIB,
enicknepuTiB, MiKporemoparili Ha CiTKiBLji, BAHMKHEHHA MaKy/10naTiii Ta HEBPUTIB 30pOBOro Hepsy. Halibinblu yacTo
OaHi CMMNTOMW BUHWKANM cCame Mif Yac KOPOHaBipyCHOro 3axBoptoBaHHA. OgHaK, nepiog, BiAgHOBAEHHA NICNA TAXK-
Koi BipycHOT iHdeKL,i, 32 HOBITHIMM A@aHMMM, TAKOXK MAE CBOI BapiaHTM NAaTONOTYHUX OPTANbMONOTIYHMUX NATONOTIN.
OfHMM i3 HUX € CUHAPOM CYXOrO OKa, AIKUM BUKIMKAE 3HAYHUM AMCKOMOPT Ta HaBiTb 3HUMKEHHA NpaLe3aaTHOCTI i
AKOCTI JKUTTA, aAKe, HA Ka/lb, HE MOXKIMBUI 6€3 NOCTIMHOTO NIATPUMYHOYOro TePaneBTUYHOTO NiKYBaHHS.

MeToto gaHoi po60oTK 6Y10 OLHUTY Ta NOPIBHATU BUHUKHEHHA XBOPOHU cyxoro oka (XCO) Ta Moro BupakeHicTb
y NauieHTiB nicns nepeHeceHoro SARS-CoV-2 B aHamHe3si Ta y NaLLiEHTIB, WO He MaiM 03HaK KOPOHaBipycHOI iHdeKLil
6inblue, Hix 1 pik.

Mig HawMm cnocTepekeHHAM 3HaxoAmocb 46 MauieHTiB, WO 6yan po3dineHi Ha ABi rPynu y 3aN1eXHOCTI Bifg,
Tpusanocti nepeHeceHoro SARS-CoV-2.

Y naujeHTiB 3 paHHIM TepmiHoM nicns nepeHeceHoro COVID-19 6yno BuABAeHO, Wo B 78% BMnaakis (18 nauieH-
TiB 3 23) cnocTepiranacb npoasu XCO cnbo30TeYa, NOMipHa CBITI06053Hb, BiAUYYTTA CTOPOHHLOTO Tifla Ta 3HUKEHHSA
rocTpoTH 30py. BulienepepaxoBaHi ckaprv y nepesakHii b6inbwocTi (52% BunaaKiB) BUHMKaNM y »KiHoK (12/23). Y
iHLWIM KOropTi NaLieHTI, L0 Ma/iM 03HAKK KOPOHaBipycHOT iHdeKUii 6inbwe Hixk 1 pik Tomy, npossu XCO 6ynu suss-
NeHi nvwe B 35% BMnaakis (8 nauieHTiB 3 23 06CTeXKYBAHMX AaHOT rpynu).

Mpwv NopiBHAHHI rpyn JOCAIAKEHH:A 33 AaHUMM cneundiYHOro o6CTeKeHHs Ha HAaABHICTb Ta BUPAXKEHICTb CYXOro
OKa Ta CKapr naujieHTiB, 6yn10 BUABNEHO, WO NaLieHTH, AKi nepeHecnn SARS-CoV 3a 3-4 micAui Ao nposeaeHoro ao-
CniasKeHHs, Binblue HiXK y 2 pasu CTparkAatoTb Bif, NPOABIB CyXOCTi o4eit, B NOpPiBHAHHI 3 ocobamu 3 6inblu TPUBaANM
TEPMiHOM MiCNA OAYMKaHHA.

KnrouoBi cnoBa: xBopoba cyxoro oka, c/lisHa nniBka, iHTepdepomepis, Covid-19, Komn'toTepHi NpUCTPOI.
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Abstract. In 2019, the COVID-19 epidemic shocked the whole world and fundamentally changed the way of
life mostly all people, who reduced social contacts and spent more time in front of gadget screens due to quar-
antine. Among the ophthalmological symptoms, the development of viral conjunctivitis, episcleritis, retinal
microhemorrhages, maculopathies and optic neuritis were most often reported. These symptoms most often
occurred during the coronavirus disease. However, the recovery period after a severe viral infection, according to
the latest data, also has its own variants of pathological ophthalmic conditions. One of them is dry eye syndrome,
which causes significant discomfort and even a decrease in work capacity and quality of life, because, unfortunately,
it is not possible to recover without constant supportive therapeutic treatment.

The purpose of this work was to evaluate and compare the occurrence of dry eye disease (DED) and its severity
in patients with a history of SARS-CoV-2 and in patients who had no symptoms of coronavirus infection for more
than 1 year.

We monitored 46 patients who were divided into two groups depending on the duration of the SARS-CoV-2
infection. In patients with an early period after the transfer of COVID-19, it was found that in 78% of cases (18 of 23
patients), lacrimation, moderate photophobia, foreign body sensation and decreased visual acuity were observed.
The above-mentioned complaints in the vast majority (52% of cases) occurred in women (12/23). In another cohort
of patients who had symptoms of coronavirus infection more than 1 year ago, manifestations of DED were detected
in only 35% of cases (8 patients out of 23 examined in this group).

Therefore, when we compared the study groups according to the data of a specific examination for the presence
and severity of dry eye disease and also patienst complaints, we found out that the subjects who had SARS-CoV 3-4
months before the examination were more than 2 times more likely to suffer from the manifestations of dry eyes
(35 and 78%, respectively), compared to patients with a longer period after recovery.
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