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An important problem to date is the dysfunction of meibomian glands in patients with
type 2 diabetes. The aim of our work was to analyze the prevalence of meibomian gland
dysfunction and signs of dry eye disease in patients with type 2 diabetes. We examined
40 patients (80 eyes) with compensated type 2 diabetes mellitus and symptoms of dry
eye disease, who made up the main group at the age of 54.00+8.00 years, and 30
patients (60 eyes) of practically healthy people, aged 51.00+8.00 years. All patients
underwent visiometry, biomicroscopy, ophthalmoscopy, tonometry, compression test to
evaluate the secretion of meibomian glands, Schirmer's test for compression before
and after 30 min. Afterwards, Norn test, meibography, Demodex mite test, laboratory
tests (lipidogram, blood glucose, glycosylated hemoglobin). In addition, standard OSDI,
McMonnies Dry Eye Questionnaire questionnaires were used and an average clipping
rate of1 min was determined. Statistical processing of the obtained results was carried
out using the license package "Statistica 8.0" using parametric estimation methods.
Our study has shown that in patients with diabetes for more than 5 years, dry eye
disease occurs more often and is dominated by moderate and severe severity. Each
patient in the study group, together with the symptoms of dry eye, had signs of dysfunction
of the meibomian glands of varying degrees of severity according to the compression
test and objective symptoms of the disease. A significant difference was found between
the clipping frequency in the control group and the main one (p<0.01). Compared with
the control group, patients with diabetes have a longer interval between the clipping
movements. Meibography data show that patients in the primary group have changes in
the meibomian glands in 90% of cases, while in the control group - 44%. Thus, it was
found that patients with type 2 diabetes had dysfunction of meibomian glands of moderate
severity in 90% of cases, severe - in 10%, which is associated with the duration of
diabetes.

Keywords: diabetes mellitus, meibomian gland dysfunction, dry eye disease,
meibography.

Introduction

Diabetes mellitus is a metabolic disorder that occurs
with chronic hyperglycemia, insulin deficiency, insulin
resistance and is accompanied by complications from the
visual organ: development of retinopathy, cataracts, dry eye
disease. According to the 2015 IDF Diabetes Atlas, about
91% of patients in high-income countries have type 2
diabetes. In 193 million cases, diabetes remains
undiagnosed and causes a high risk of complications [16].
The manifestations of dry eye disease occur in 60-72% in
patients with diabetes mellitus, while in the general
population - 53% [10]. The mechanism of dry eye disease
in such patients has not yet been studied [8, 9], among the
reasons are considered autoimmune dysfunction,

reduction of corneal and conjunctival sensitivity as a result
of neuropathy with the involvement of the lacrimal glands,
increased osmolarity of the lacrimal function. A new
understanding of this problem is reflected in the definition
of dry eye syndrome: "Dry eye is a multifactorial disease of
the ocular surface, characterized by the loss of
homeostasis of the lacrimal film and accompanied by
ocular symptoms in which instability of the lacrimal film
and hyperosmolarity, inflammation and damage to the
ocular surface and neurosensory abnormalities play an
etiological role" [2, 12].

Many studies aimed at studying the pathogenesis of
dry eye syndrome indicate that one of the important risk
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factors for dry eye disease is dysfunction of the meibomian
glands [6, 21-23].

Dysfunction of the meibomian glands is one of the main
causes of the development of posterior blepharitis [19] and
dry eye disease [14]. Its frequency in the general population
is 39-50% [13]. At blockage of openings of glands or stasis
of lipids inside the gland, the secretion decreases and the
composition of the lipid layer of the precorneal film changes,
which normally stabilizes it and reduces evaporation [1,
16].

Chronic conditions such as cancer, diabetes and kidney
failure are known to directly affect immunity. Skin
infestations caused by Demodex sp. show progress in the
case of humoral and cellular immune disorders. The
formation of Demodex infection depends on internal factors
such as sebaceous gland dysfunction and T-cell inhibition,
as well as certain external factors. C. Gékge et al. [4] found
demodicosis in 24.6% of 69 patients with type 2 diabetes
and concluded that impaired blood glucose regulation
increased the sensitivity to D. Folliculorum infection. Some
studies found a statistically significant (p<0.001) difference
in the determination of demodicosis in pregnant women
with gestational diabetes (24.2%) and without (3.3%) [7].

The purpose of the study is to analyze the prevalence of
dysfunction of the meibomian glands and the signs of dry
eye disease in patients with type 2 diabetes.

Materials and methods

The main study group included 40 patients (80 eyes)
with type 2 diabetes mellitus and symptoms of dry eye
disease aged 54.00+8.00 years, among them men - 18
(45%), women - 22 (55%). Duration of diabetes mellitus
type 2 averaged 18 years. The main group was divided into
two subgroups: Ne1 - with type 2 diabetes experience < 5
years (34 eyes) and Ne2 - duration of diabetes > 5 years (46
eyes). The control group consisted of 30 individuals (60 eyes)
of healthy subjects, aged 51.00+8.00 years.

The study followed the basic bioethical standards of the
Helsinki Declaration of Human Rights and Biomedicine
(1977), the requirements of the Helsinki Declaration of
Human Rights (1975) and the Vancouver Convention (1979,
1994), relevant to the provisions of WHO, the International
Council of Medical Scientific Societies, The International
Code of Medical Ethics (1983) and the laws of Ukraine. All
patients were informed and voluntary informed consent was
obtained.

All patients underwent visiometry, biomicroscopy,
ophthalmoscopy, tonometry, compression test to evaluate
the secretion of meibomian glands, Schirmer's test for
compression before and after 30 min., Norn test,
meibography, Demodex tick detection test, laboratory tests
(lipidogram, blood sugar, glycosylated hemoglobin). In
addition, standard OSDI, McMonnies Dry Eye Questionnaire
questionnaires were used and an average clipping rate of 1
min was determined.

Meibography is a method of patient examination that

allows to study in vivo the structure and morphological status
of the meibomian glands. There are various techniques in
the world, both contact and contactless screening. In our
practice, we use a self-developed device based on
photographing the turned eyelid in the infrared radiation
spectrum (patent No. 127795 "Portable device for the study
of the condition of the meibomian glands", patent No.
126656 "Method of obtaining images of the meibomian
glands", 2018) [23]. This technique is non-invasive, non-
contact, can be used with this device portably in all conditions
and does not require prior preparation of the patient. The
obtained data were estimated using the meibograde scale
[20]. The method is based on three major changes in the
meibomian glands: curvature, shortening and complete loss
of glands [20]. The evaluation was performed on a 3-point
scale: 0 - changes in the meibomian glands are absent, 1 -
there are changes in the meibomian glands at 33% of the
eyelid area, 2 - impressions of the meibomian glands take
up 33-66% of the eyelid area, 3 - more than 66% of the eyelid
area have pathological changes in the meibomian glands.

Statistical processing of the obtained results was carried
out using the license package "Statistica 8.0" using
parametric estimation methods.

Results

All patients of subgroup Ne 1 had a decrease in the
number of functioning glands by an average of 28.0%
(according to the compression test) and revealed
dysfunction of the meibomian glands of I-1l severity. Dry eye
disease of the mild degree in this subgroup was detected in
29.4% and the average degree in 47.0% of patients.

Patients of subgroup Ne 2 had a decrease in the number
of functioning glands by an average of 48.2%, grade Il
dysfunction of meibomian glands was observed in 28.2%
(22 eyes); middle-grade dry eye disease was reported in
69.5%, and three patients were diagnosed with a severe
degree.

In the control group, the results of the compression test
were normal.

The Demodex test was positive in 61.3% of the patients
in the main group.

The main complaints that patients presented were:
discomfort, tearing, heaviness of the eyelids, sensation of
sand, redness, pain, itching. Moreover, most patients with
type 2 diabetes had complaints of heaviness of the eyelids
(94.6%), discomfort in the eyes (82.6%), redness that
occurred periodically, more in the evening (70.6%), sensation
of sand and lacrimation (68.0% and 62.6% respectively).

The results of the Schirmer test before compression
and after in subgroup Ne 1 were 5.910£0.100 mm/5min.
and 7.400+0.100 mm/5min.; in subgroup Ne 2 - 4.910+0.100
mm/5min. and 5.810+0.100 mm/5min.; in the control group
- 15.30£0.10 mm/5min. and 17.70£0.10 mm/5min.,
respectively (p<0.05).

The Norn test was in subgroup Ne1 - 9.410+0.500 s
and in subgroup Ne2 - 8.150+0.500 s; in the control group -
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10.50+0.50 s (p<0.05).

The average clipping frequency was 14.00£0.80 per min.
in the main group and 29.00+1.00 per min. in the control.

A significant difference was found between the clipping
frequency in the control group and the main one (p<0.01).
Compared with the control group, patients with type 2
diabetes have a longer interval between clipping movements.

Functional test scores correlate with duration of type 2
diabetes lasting > 5 years (r1=-0.68, r2=-0.56).

According to meibography data, patients in the main group
showed changes in the meibomian glands in 90.0% of
cases, while in the control group - in 44.0%. According to
indicators of the "meibograde" scale in patients of the main
group amounted to 5.000+0.900 points, which indicates the
predominance of dysfunction of meibomian glands of
moderate severity, and in those patients, who had diabetes
for more than 5 years severe dysfunction of meibomian
glands was detected in 14.0%. In patients of the control
group according to the indicators of the scale "meibograde”
was 2.800+0.800, which means that in patients of this group
in 44.0% is dominated by dysfunction of meibomian glands
of mild degree [22, 23].

According to lipidograms, 87.1% of patients with type 2
diabetes and dysfunction of the meibomian glands had a
low level of high-density lipoproteins.

Discussion

In the studies of Figueroa-Ortiza L.C. et al. [3] found that
dry eye disease in patients with diabetes is more often
manifested on the basis of objective features than
subjective ones. Their research has shown that most
patients with dry eye disease have a decrease in goblet
cell count. The higher prevalence of dry eye disease
detected on the basis of examination and coloring data
may also explain the presence of diabetic corneal
neuropathy in patients with diabetes mellitus. An increased
risk of infection in patients with diabetes [5] contributes to
the combination of dry eye disease symptoms with chronic
blepharitis in about 50% of patients. Such a course of
diseases causes difficulties in establishing the primary
link of pathogenesis and their etiology, causing difficulties
for finding an effective treatment regimen [15].

Our study showed that in patients with type 2 diabetes for
more than 5 years, dry eye disease occurs more often and
is dominated by moderate and severe severity. The same
pattern is observed in the study of the Nakonechnyi D.O. and
Bezkorovaina I.M. [10]. M.R. Manaviat et al. [8] indicate that
dry eye syndrome was present in 100% of patients with
diabetes for 15 years or more. The results of Figueroa-
Ortiz L.C. et al. [3] among patients with diabetes without
subjective symptoms of dry eye syndrome, according to
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OUNCOYHKLISI MENBOMIEBUX 3ANI03 TA O3HAKM CYXOIO OKA Y XBOPUX 3 LIYKPOBUM OIABETOM 2 TUMY
Xmydb T.M., Manaykoea H.B., AHOpywkoea O.0., pixumanbceka K.IO.

Baxnueoto npobrnemoro Ha cb0200HIWHIl OeHb € AucyHKUiss melibomiegux 3ar03 y Xeopux 3 uyykposum Oiabemom 2 muny. Memoro
Hawoi pobomu 6yno npoaHarnizysamu nowupeHicmb OucghyHKUii melibomiegux 3a5i03 ma 03HaK X8opobu Cyx020 OKa y X8opux 3
uykposum diabemom 2 mury. byno o6cmexeHo 40 naujieHnmie (80 oveli) 3 KOMIeHco8aHUM UyKposuM diabemom 2 murly ma cumnmomamu
X80pobu cyx020 OKa, siKi CKnanu OCHO8Hy epyry eikom 54,00+8,00 pokie ma 30 nauieHmig (60 oyel) npakmu4Ho 30oposux roded,
sikom 51,00+8,00 pokie. Bcim nayieHmam rposodusiu giziomempito, 6ioMikpockonito, 0ghmasibMOCKOIito, MOHOMEMPIt0, KOMIAPEeCitHUU
mecm Onsi ouiHKu cekpeuii meubomiegux 3ano3, npoby LLupmepa 0o komnpecii ma yepe3 30 xeunuH ricns Hei, npoby HopHa,
metiboepagpito, mecm Ha susieneHHs kniuja Demodex, nabopamopHi docnidxeHHs (ninidogpama, 2/1Ko3a Kposi, 2MiKo3unboeaHul
eemo2r106iH). Kpim mozo, sukopucmosysanu cmaHOapmHi onumyesanbHuku OSDI, McMonnies Dry Eye Questionnaire ma eusHadyanu
cepedHro Yyacmomy KninaHHs 3a 1 xeunuHy. Cmamucmuy4Ha 0b6pobka ompumaHux pesyrnbmamie rnposedeHa 3a 00MOMOZ0H0 NTiUeH3ilUHO020
nakemy "Statistica 8.0" 3 gukopucmaHHsIM napamempuyHUX mMemodie oyiHku. [TposedeHe Hamu oCidXKeHHS NoKa3aro, Wo y nauieHmis
3 mpusarnicmio yykposozo Oiabemy binbwe 5 pokie xeopoba Cyxo20 OKa 8UHUKAaE Yacmiwie ma repesaxae cepelHil ma eaxkKul
cmyniHb msikkocmi. 3a daHUMU KOMIIpeCiliHo2o mecmy ma 06'eKmueHUMU CUMIIMOMaMU 3axX80pH08aHHS KOXeH nauieHm 0ocnidxysaHoi
epynu pa3oM i3 CUMIMOMaMU Cyx020 OKa Mae O3HaKu OucyHKUii Melibomiesux 3aro3 pi3Ho2o cmyrneHsi supaxeHocmi. BusieneHa
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docmosipHa pi3HUUsI MiXK 4acmomoto KiifnaHHS1 y KOHMPOIbHIl epyri ma y ocHogHil (p<0,01). Y nopieHsIHHI 3 KOHMPOIILHOK 2PYyIoH0,
xeopi Ha uykposul diabem Mmaromp Goswull iHmMepsan MiX KrinanbHUMU pyxamu. 3a daHumu meliboepadhii ecmaHo8neHo, wo y
rnauieHmie OCHO8HOI epynu 3miHU Metibomiegux 3an103 3ycmpidatomscs y 90% sunadkie, modi ik 8 KOHMPOIbHIt epyni - y 44%. Takum
YUHOM, 8CMaHOBIIEHO, WO y X80pUX 3 UyKposum Giabemom 2 murly eusisrieHo OucebyHKUito melbomiegux 3arno3 cepedHb020 CMyneHsi
saxxkocmi y 90% sunadkie, saxko2o cmyrneHs - y 10%, wo nos'azaHo 3 mpusanicmio diabemy.

KniouoBi cnoBa: yykposutli diabem, ducgyHKuis melibomiesux 3a503, xeopoba cyxoz2o oka, meliboepadpisi.

OUCOYHKLUNA MEMBEOMUEBbLIX XXENE3 U MPU3HAKU CYXOIO IMMA3A Y BOJIbHbIX C CAXAPHbLIM OUABETOM 2 TUMA
XKmydb T.M., Manaykoea H.B., AHOpywkoea O.A., Npuxumanbckas E.IO.

BaxxHol npobriemol ce20dHsAwWHe20 OHS1 siensiemcsi ducghyHKyuss melbomuesbix xerne3 y b60rbHbIX caxapHbiM duabemom 2 muna.
Lenbto Hawel pabombi 6bi10 MpoaHanu3uposams pacrnpocmpaHeHHoCcmb OUChyHKUUU MelboMuesbIX Xene3 u npusHakos 6omesHu
Cyxoeo afna3a y 6osbHbIX ¢ caxapHbiM Quabemom 2 muna. bbino obcnedosaHo 40 nayueHmos (80 2na3) ¢ KOMIeHcUpo8aHHbIM
caxapHbIM duabemom 2 muna u cumnmomamu 60o51e3HU CyX0e0 enasa, Komopble cocmasusiu 0OCHO8HY0 epynny go3pacmom 54,00+8,00
nem u 30 nayueHmos (60 ena3) npakmu4yecku 30opoebix mdel 8 so3pacme 51,00+8,00 nem. Bcem nayueHmam npogodusnu
8u3uomMempuro, BUOMUKPOCKONUIO, 0hmMaribMOCKOIMUK, MOHOMEMPUI, KOMIPECCUOHHbIU mecm Orisi OUeHKU cekpeyuu melbomuesbix
xenes, npoby Llupmepa neped komnpeccuel u yepe3d 30 MuHym nocrie Hee, npoby HopHa, metiboepachuro, mecm Ha krnewa Demodex,
nabopamopHbie uccredosaHus (nunudoepamMma, 2/1H0K03a Kpoeu, 2/1UKO3UMUpOo8aHHbIl 2emoeiobuH). Kpome moeo, ucrionb3osanu
cmaHOapmHble onpocHuku OSDI, McMonnies Dry Eye Questionnaire u onpedensnu cpedHio Yacmomy mopaaHusi 3a 1 MUH.
Cmamucmuydeckasi obpabomka rnony4eHHbIX pe3ysnbmamos rnpogedeHa C MOMOWbI0 STUYEH3UOHHO20 nakema "Statistica 8.0" ¢
ucrnosib3o8aHUeM napamempuyeckux mMemodos oueHku. [TpoeedeHHoe Hamu uccrnedogaHue rokasaso, Ymo y nayueHmos c
dnumernbHOCMbIO caxapHo2o Ouabema bornee 5 nem 6one3Hb Cyxoeo 2na3a 803HUKaem HYawe u rnpeobnadarom cpedHue U mskeribie
cmeneHu msixxecmu. 1o daHHbIM KOMIPECCUOHHO20 mecma U 06beKmMuUBHbIX CUMIMOMO8 3aboiesaHus Kaxobil nayueHm uccrnedyemol
epynnbl eMecme ¢ CUMITMOMaMU CyX0&20 2/1a3a UMer Npu3Haku OucyHKUUU MetibomuesbiX Xene3 pa3nuyHol cmerneHu 8bipaXxeHHoCmuU.
BebisieneHa docmosepHasi pa3Huya Mexdy yacmomoU Mop2aHUsi nayueHmos8 KOHmMpPOoibHOU epyrbl U 0cHogHol (p<0,01). o cpagHeHuto
€ KOHmMposbHou 2pynnod, 6onbHble caxapHbiM duabemom umetom 6onee dnumerbHbIl UHMeps8ar Mexoy Mu2amerbHbIMU O8UXEHUSIMU.
o GaHHbIM Meliboepachuu ycmaHoB8MeHO, YMO y nayueHmoa8 OCHOBHOU 2pyrirbl UBMeHeHUs1 8 MelboMuesbIX xene3ax ecmpedyaomecsi
8 90% criyyaes, moeda Kak 8 KOHmMposibHoU 2pyrne - y 44%. Takum obpa3oM, ycmaHOo8/eHo, Ymo y 6orbHbIX ¢ caxapHbiM Auabemom
2 muna ebisienieHa AuchyHKUuUsi Mmelbomuesbix xerne3 cpedHeli cmeneHu msxecmu 8 90% cnydaes, msxenot cmeneHu - 8 10%, ymo
ces3aHo ¢ OnumernbHocmbio duabema.

KnroueBble cnoBa: caxapHbili duabem, ducyHkyus melbomuesbix xenes, 6onesHb cyxoeo enasa, metiboepachus.
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