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Hospitalization characteristics of patients with glaucoma
in Central and West Serbia

Kapakrepuctrke xocnuranu3alyja rnamyjeHara ca riiaykoMoM
y LIEHTpajiHoj u 3anagHoj Cpouju

SUMMARY

Introduction/Objective Glaucoma is a chronic
disease that impairs the optic nerve irreversibly and
can lead to serious loss of vision and blindness. As the
most frequent out of all, primary open-angle glaucoma
has a worldwide incidence of 2.4 million.

The objective of this article is to examine the
characteristics of glaucoma hospitalization patterns in
the Central and West Serbia from 2006-2017.
Methods The Retrospective analysis of the glaucoma
hospitalizations in the Clinical Center Kragujevac
from 2006-2017, n=1751. All hospitalizations are
divided according to discharge diagnoses in 3
subgroups: primary open-angle glaucoma, the primary
closure glaucoma, secondary glaucoma and other
glaucoma types.

Results The average hospitalization rate for glaucoma
is 5/10,000 inhabitants. The lowest rate was recorded
in 2013 (1.8/10,000) and the highest in 2015
(9.3/10,000). The rehospitalization rate ranged from
0.5/10,000 in 2013 to 6.9/10,000 in 2015 with an
average of 2.4 patients per 10,000. The most common
glaucoma was glaucoma secundaria and the“other
glaucoma types (44.6%) followed by primary open-
angle glaucoma (37.9%) and primary closure
glaucoma (17.5%). The average hospitalization length
was 6.5 = 4.9 days and it decreased from the average
9.7 £ 6.5 (2006) to 5.5 + 3.7 days (2013) (p<0.01) in
all glaucoma types.

Conclusions In the Central‘and Western Serbia there
was a significant reduction -of the. hospitalization
length in all glaucoma.types. The hospitalization rates
varied with a significant increase since 2013 which is
the consequence/of the increase in rehospitalization
rates.

Keywords: primary open-angle glaucoma; primary
closed-angle /glaucoma; - glaucoma secundaria;
hospitalization

INTRODUCTION

CAXETAK

Yeo/lms  I'maykom — mpencrtaBiba - XPOHUYHO
o0oJbeHBE KOj€ Y3POKyje HPEBEp3UOWIIHE IIPOMEHE
ONITUYKOT HEpBa KOje JOBOJ/E 10 030mbHOT omTehema
Buja M cienwia. MHIuneHnmja npumMapHor TiayKkoma
OTBOPECHOI' yIiia, Kao Hajyemier o0iuka IriIaykoMa y
CBETY Ha TOAMIIBEM HUBOY U3HOCH 2,4 MUJIMOHA.
[we  pama je  camregatd | KapaKTEePUCTUKE
XOCIHUTANM3alMja  Y3POKOBAaHUX  T[JIIAYKOMOM Yy
HeHTpaiHoj 1 3ananHoj Cpouju y meproay 2006-2017.
TOANHA.

Metoae PerpocnekTuBHa aHanM3a XOCHHTAIM3aNHja
Y3pPOKOBaHHMX TIJIayKoMoM y KiumHHYKOM wneHTpy
Kparyjean y mepmomy 2006-2017. romuna, n=1751.
Cae xocnuTanm3aiije MoAeIbeHEe Cy peMa OCHOBHOM
y3pOKy Ooniectw’y 3 mOArpyme: NpUMapHH TIJIayKOM
OTBOPCHOT  yIJia;. IIPUMapHH [IAYKOM 3aTBOPEHOT
yriia, CeKyH/IapHU U OCTAJIN IJ1ayKOMH.

Pesyaratn IIpoceyna croma Xocmuranuzanuje o
riaykoma usHocmia je 5/10000 cranoBHuka. Hajamxka
croma 3abenexena je 2013. rommue (1,8/10000), a
Hajeuma y 2015. rommam (9,3/10000). Crona
pexocHuTanu3anuja ycies riaykoMa Kperajia ce Ol
0,5/10 000 y 2013. romuam mo 6,9/10000 y 2015.
roauHu, npoceuno 2,4/10 000 . Haj3acrynssenuju cy
CeKyHIapHH M ocTanu Tiaykomu (44,6%,), 3aTtum
npuUMapHU TiaykoM otBopeHor yrima (37,9%) wu
NpUMapHU TJaykomMu 3aTBopeHor yria (17,5%).
JdyxuHa XocnuTanu3alnuja omnaga KoJ CBHX BpCTa
riayrnoma ca npocednux 9,7 = 6,5 (2006) nva 5,5 £ 3,7
naHa (2013).

3akibyuak Y ueHrpanHoj u 3anagHoj CpOuju Oenexu
ce 3Ha4ajaH Maj Jy>KUHE XOCIUTAIM3aLMje KOJ CBUX
noArpyna riaynoMa. Croma XocmUTaiIM3aluja o
rjaynoma BapHpa, ca 3Ha4ajHUM ropactoM oxa 2013.
roAvHe, IITO je TOCJeAWIa TopacTta  CTONe
pexocnuTan3anmje.

KbyuHe peun: npuMapHH IJIayKOM OTBOPEHOT YIJIa;
NPUMapHU TJayKOM 3aTBOPEHOI yIJa; CEeKyHIapHH
TJIAyKOM; XOCIIUTAIN3aIH]ja

Glaucoma is a chronic disease that impairs the optic nerve irreversibly and can lead to serious

loss of vision and blindness. After cataract, it is the second leading cause of blindness worldwide and

is one of the leading causes of preventable blindness [1, 2]. It is estimated that by 2020, about 79.6

million people in the world will have glaucoma and more than 11 million will be consequently
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bilaterally blind [3]. The annual incidence of open-angle primary glaucoma (POAG) worldwide is 2.4
million. The prevalence of blindness in all types of the disease has been estimated at 5.2 million with

3 million cases with POAG. POAG is thus a complex and significant public health problem [4].

The two most common clinical forms of glaucoma are POAG and primary closure glaucoma
(PACG) [5]. Glaucoma is an asymptomatic disease in many patients. Patients do not know that they
have glaucoma because progressive visual field loss is peripheral and typically asymmetric. This
allows for overlapping and the compensation from the less damaged visual field of the other eye.
Visual field defects can be detected at parametric tests only after 30% of retinal ganglia-cells have
been lost. The risk factors for POAG include old age, black race, glaucoma family history, diabetes
mellitus, arterial blood pressure variations, myopia and hypermetropio [6-9]. Glaucoma diagnostics
requires a detailed clinical examination of the optic nerve and a functional analysis/evaluation of the
patient's field of vision. Early treatment of glaucoma patients reduces the risk of progressive damage
of a vision field. The prognosis depends on an early diagnosis and adequate treatment, as well as the
patient's understanding of his own condition and what come with the disease [10]. The Preventive
Services Task Force in the United States concluded that there was no insufficient evidence on the
potential benefits of glaucoma screening at the level of primary health care (prevention of blindness)
[11].

The aim of the article is to assess the glaucoma hospitalization reports in the Central and West

Serbia regions during the period. from 2006 to 2017.

METHODS

The study was based on hospitalization reports from the Clinical Center of Kragujevac
providing data on medical treatment for patients coming from the Central and Western Serbia 'time,
from 2006 to 2017, 1751 person was hospitalized for glaucoma treatment. The glaucoma was defined
according to the 10" Revision of the International Classification of Diseases: Eyelid Eye Disorders,
Lacrimal System and Orbit Disorders (HO0-HO06). All hospitalized patients were divided according to
the major cause of the disease in 3 subgroups. The first subgroup includes the hospitalized patients
discharged with the diagnosis POAG (H40.1) while the second subgroup was discharged with with
PACG (H40.2). The third subgroup, named “glaucoma secundaria and other glaucoma (OG)”,
included the patients with congestal glaucoma, glaucoma caused by drugs, injuries and/or other
ilinesses — H40.3, 4, 5, 6, 8, 9 and H42. Having analyzed the disease trends, the authors dicided to
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focus their research on three intervals within the research period: 2006 — 2010, 2011 — 2013 and 2014
—2017.

The data from hospitalization reports wer entered into an Access database. The data included
basic demographic characteristics of the patients, the number and length of their hospitalization,

additional comorbidities and rehospitalization periods.

The data were analyzed applying the methods of descriptive and analytic statistics. The
techniques of descriptive statistics included mean values, variability measures and structure indicators
(persentage). The y> test, i.e. Student T test was used for assessing the significance of categorical data
frequency, while one way ANOVA test was applied for continual data. The statistical significance
was selected at p<0.05. The data were processed in the program SPSS, version 20.0 (The-Statistical
Package for the Social Sciences (SPSS Inc., version 20.0, Chicago, IL).

RESULTS
Basic sample characteristics

During the period between 2006 — 2017, the Clinical Center of Kragujevac recorded 634,206
hospitalized patients, out of which 14,217 (2.2%) were admitted at the Department of ophthalmology.
Glaucoma, as a discharge diagnosis, was present in 2.2% (n=1751) of ophthalmology hospitalized
patients. The average fregency ofglaucoma patients was 5 per 10,000 citizens for the given time
period. The lowest rate was in 2013 (1.8 per 10,000 inhabitants) and the highest in 2015 (9.3 per
10,000 inhabitants). The' rehospitalization rate of glaucoma patients moved from 0.5 per 10,000
inhabitants in 2013 to 6.9 per 10,000 in 2015, with the average value being 2.4/10,000 inhabitants.
The average age of hospitalized patients was 68.6 = 12.4 years. Both sexes were almost equally
affected (50.5% male and 49.5% female patients). The difference between the sexes was not
statistically significant (t=-0.18, df=941, p>0.05). The average hospitalization length was 6.5 = 4.9
days (the range was from 1 to 35 days) and it actually decreased from the average of 9.7 + 6.5 days
recorded in 2006 to 5.5 £ 3.7 days in 2013 (F=18.41, df=11, p<0.01) in all glaucoma types.
Comorbidities were present in 120 cases. One additional comorbidity was detected in 51 cases, two in
69 cases and three or more comorbidities in 20 cases. The comorbidities most frequently originated
from  vascular system disorders. The most prevalent were OG glaucomas (44.6%), then POAG
(37.9%) and PACG (17.5%). The analysis of the number of hospitalized patients in all three glaucoma
types over the selected time period has revealed that there are some differences between them but not

of statistical significance (p>0.05, Figure 1).
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Basic hospitalization characteristics with respect to glaucoma type

During the time period from 2006 — 2010, one half of the patients was diagnosed with POAG
and they were in average one or two years older than those hospitalized for OG and PACG. Every
third male and every fifth female patient were diagnosed with POAG. The hospitalization length was
the shortest for those suffering from PACG. One third of all hospitalization periods were actually
rehospitalizations. Comorbidities were present in 2% of hospitalizations. During the period 2011 —
2013, an overall decreasing trend in glaucoma hospitalizations was recorded. The most. prevalent
discharge diagnosis was OG, present in 41.3% of cases. The male patients. were most commonly
hospitalized because of POAG, while the female patients as a result of PACG and OG. In .comparison
to the previous time period, the number of hospital days increased only in PACG patients. The highest
number of rehospitalizations was recorder among OG patients.

From 2014 to 2017, the number of hospitalizations increased due. to an increase of
rehospitalizations (Figure 2).

OG was the leading cause of hospitalizations‘and it was a discharge diagnose in almost every
fourth patient of both sexes. The average length of hospitalization decreased from 6.4 to 5.1 days.

Comorbidities were present in 12.3% of all-hospitalizations (Table 1).

Basic hospitalization characteristics with respect to glaucoma type: 2006 — 2010 vs. 2011 —
2013

The number of POAG hospitalizations decreased significantly in the course of 2010
(x>=160.24, df=1, p<0.01). This correlates with the decreasing number of rehospitalizations (}*=3.78,
df=1, p=0.05). The hospitalized patients were in 60% of cases males of similar age. During the given
time frames, there was a statistically significant decrease in the average number of hospital days from
8.2 10 5.9 (t=3.87, df=156.6, p<0.01). In most cases the comorbidities did not occur. The changes that
occurred with hospitalized PACG patients were not statistically significant. The number of OG
hospitalizations decreased significantly (?>=89.17, df=1, p=0.01). Until 2010, there were more male
patients, but from 2011 on, female patients started to prevail (¥*>=4.53, df=1, p<0.05). The duration of
stays in the hospital was reduced by 2 days in average (t=3.88, df=218.9, p<0.01). The

rehospitalization rates for OG were similar during both time intervals.
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Basic hospitalization characteristics with respect to glaucoma type: 2011 — 2013 vs. 2014 —
2017

During this period the number of POAG hopitalizations increased significantly (¥>=79.51, df=1,
p<0.01). The length of hospitalizations was reduced (t=2.27, df=320, p<0.05), but the
rehospitalization rate increased (y*>= 82.93, df=1, p<0.01), as well as the number of comorbidities
(>=11.19, df=1, p<0.05). After 2013, the number of rehospitalized PACG patients increased almost
nine times (¥*>=40.83, df=1, p<0.01), which is the main reason for the increase in the total number of
PACG hospitalizations (y>= 71.04, df=1, p<0.01). During the same period the average number of
hospital days decreased from 7.2 to 5.5 days (t=1.94, df=70.93, p=0.05), while/the number of

comorbidities increased.

The number of OG hospitalizations recorded from 2011 to 2013 increased significantly in the
period 2014 — 2017 (x>=184.83, df=1, p<0.01). The patients hospitalized after 2013 were in average 4
years older (t=-3.12, df=498, p<0.05). There was an increase in the number of rehospitalized patients
(¥*=25.1, df=1, p<0.01), but hospitalizations were shorter in duration (t=2.3, df=131.36, p<0.05).

DISCUSSION

The average hospitalization rate of glaucoma, patients in Kragujevac Clinical Centre in the
period from 2006 — 2017 was 4.9 per 10,000 inhabitants, while for Serbia the rate was lower - 2.8 per
10,000 inhabitants. This may be result of the fact that the population of the Central and Western
Serbia region gravitates towards KC.Kragujevac. In accordance with demographic changes, i.e. the
increasing number of elderly‘people (age 65 and older) in the total population, the largest number of

patients was registered in the geriatric population [12, 13].

During the given period the total number of hospitalizations was fluctuating to a great extent, so
we have decided to divided this period into three time intervals: 2006 — 2010, 2011 — 2013 and 2014 —
2017. During 2006 — 2010, there was a mild decreasing trend in the number of glaucoma
hospitalizations while the number of rehospitalization increased almost three times. During the next
time interval, both the number of hospitalizations and the number of rehospitalizations were reduced
by almost a half. Since 2010, there was a significant increase in the number of rehospitalizations
which contributed to an increase in the total number of hospitalizations. In 2006, the rate was 1
rehospitalization per 7 hospitalizations, while ten years later 2 rehospitalizations were registered for 2
hospitalizations. These results indicate that the number of newly diagnosed cases which require

hospital treatment is decreasing.
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Rehospitalized patients are actually chronic patients who do not manage to maintain intraocular
pressure under control due to low compliance. This further suggests that there is a need for better
education of patients, on one side, and more attention of doctors in the primary health care system, on
the other.

In the C&W Serbia, the most common cases were OG glaucoma (44.6%), followed by POAG
(37.9%) and PACG (17.5%). In Serbia in 2016, this order is the same, the most common‘being OG
glaucoma (62.6%), followed by POAG (26.3%) and PACG (11.1%). In the C&W Serbia, POAG
hospitalizations had a declining trend, while PACG and OG hospitalizations had increasing trends,
more pronounced with PACG.

Similar research results were found in Africa and Asia. In Ethiopia, the maost frequent-cases are
of exfoliate glaucoma (35.2%), POAG (32.8%) and PACG (18.5%) [14]« South-Central Asia is also
projected to overtake East Asia in 2040 with highest number of overall glaucoma cases and POAG
burden, while PACG burden will remain highest in East Asia [13].

The results have shown that the age of the patients-increased regardless the type of glaucoma
which is in accordance with the findings in other studies [14-16]. The gender analysis shows that

women are at higher risk of PACG than men [17].

According to the experts’ estimates with respect-to population age, today in Serbia there are
about 100 000 people with glaucoma and this'number is expected to keep increasing. Unfortunately,
there is no accurate data on the number of people with glaucoma since Serbia does not have an official
register which should be introduced into the Law on Health Records imposing an obligation to all
institutions or healthcare professionals to conduct regular analyses. In the absence of such the registry,
the data on the disease are partial since they are obtained from hospiatl records, disease history,
reports of established illnesses and conditions, etc. American Academy of Ophthalmology IRIS -
Intelligent Research. in Sight established this type of registry, being the first comprehensive clinical
register of eye diseases."The Academy developed it as an integral part of the common goal of the
profession to continuously improve the treatment of ophthalmologic diseases and glaucoma. Within
this registry, visualization tools were developed, reports were prepared in the form of tables and charts
(total. number of diseases, demographic characteristics: by sex, age, ethnic group, type of glaucoma,

disease progression, procedures, types of surgical interventions, health insurance) [18].

Hollo et al as representatives of the European Glaucoma Association, pointed out that there are
significant differences in the diagnosis, treatment and monitoring of glaucomas among European

countries. The differences result from the different economic situations and the consequent financial
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ability to follow the recommendations and guidelines of the European Association of

glaucomacologists [19, 20].

Studies indicate the importance of continuous education of patients, especially of the elderly
and male population [21]. The analyses show that visual impairment caused by glaucoma affects the
life quality of the patients, especially with less educated individuals [22-24]. The main goals of the
glaucoma treatments are to preserve the visual functions of patients and to preserve/increase their life
quality [25-27].

CONCLUSION

In the Central and Western Serbia there was a significant reduction of the length of stay in
hospital among the patients with all glaucoma types during the researched time period.

The hospitalization rates varied, but since 2013 there~was a significant increase of
hospitalizations which contributed to the overall increase of this rate. These findings can be attributed
to inadequate prevention, untimely diagnosis and inadequate treatment at the level of primary health
care. Glaucoma is a disease of public health significance, because it is a major burden on society in
terms of morbidity, disability, quality of life,.as well.as direct and indirect costs. Adequate secondary
prevention measures, i.e. screening, can prevent the onset of the disease, shorten the length of
hospitalization, reduce the number of rehospitalization, improve the outcome of treatment and prevent
complications and loss of vision: The number of people with disabilities is expected to continue to rise
due to inadequate prevention and the changes in demographic structure, i.e. the aging of the

population and consequent exposure to:more numerous risk factors.
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Tabele 1. Hospitalization characteristics of patients with glaucoma, Central and West Serbia, 2006-2017

Variables 2006-2010 2011-2013 2014-2017

POAG PACG oG p POAG PACG oG p POAG PACG oG p
N (n, %) 341 (50.1) 57 (8.4) 282 (41.5) <0.01 81 (34.2) 58 (24.5) 98 (41.3) <0.01 241 (28.9) 191 (22.9) 402 (48.2) <0.01
Age (mean + sd) 69.2+10.4 66.9+16.4 68.4+12.1 >0.05 70.7+11.1 67.7+14.2 66.4+12.8 >0.05 71.2+£9.8 704+£99 70.5+11.5 >0.05
Male 212 (31.2) 16 (2.4) 126 (18.5) <001 49 (20.7) 17 (7.2) 56 (23.6) <001 118 (14.1) 67 (8) 209 (25.1) <001
Female 129 (19) 41 (6) 156 (22.9) ‘ 32 (13.5) 41 (17.3) 42 (17.7) : 123 (14.7) 124 (14.9) 193 (23.1) '
Hospital days (mean + sd) 82+6.1 6.9+3.6 85+58 >0.05 59+4.5 72+6.1 6.3+4.5 >0.05 4.7+£33 55+38 52+37 <0.05
Rehospitalization (n, %) 99 (14.6) 17 2.5) 105 (15.4) <0.01 15 (6.3) 16 (6.8) 31 (13.1) >0.05 182 (21.8) 141 (16.9) 240 (28.8) <0.01
Comorbidities (n, %) 7 3(0.4) 4 (0.6) >0.05 1(0.4) / / >0.05 36 (4.3) 20(24) 47 (5.6) <0.01

POAG — open-angle primary glaucoma; PACG — primary angle-closure glaucoma, OG — glaucoma secundaria and other glaucoma
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