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Abstract

Purpose: To analyze the appropriateness of referrals for incisional glaucoma-surgery in Europe.

Methods: Referrals for the first open-angle glaucoma surgery between January and October 2017 were analyzed in 18
countries: 8 “old” European Union, 7 “new” European Union and 3 non-European Union European countries.

Results: Most eyes had primary open-angle or exfoliative glaucoma. The average mean deviation was —13.8dB with split
fixation in 44.3%. No structural progression analysis was made before the referrals. The most common medications were
the combination of a prostaglandin analog, timolol and a carbonic anhydrase inhibitor (30.0%), and all other combinations
comprising= 3 molecules (33.8%). Laser trabeculoplasty was reported in only 18.4%. Of the 294 referrals, 41.5% were
appropriate and timely, 35.0% appropriate but later than optimal, and 17.6% appropriate but too late (minimal vision
maintained). The treatment period was significantly longer (median: 7 years) in the “old” European Union countries than
in the other groups (3 and 2years, respectively). No between-group differences were seen in intraocular pressure and
mean deviation, but the non-European Union group referred the patients at significantly lower cup/disk ratio and eye
drop usage than the other groups. Split fixation was significantly more common in the “old” (60.6%) than the “new”
European Union countries (38.7%), and in both EU country-groups than in the non-European Union countries (13.6%).
Conclusions: Of 294 European open-angle glaucoma referrals for first glaucoma-surgery, 41.5% were completely
satisfactory. The damage was typically advanced, and the care varied considerably among the countries. This suggests
that further efforts are necessary to improve glaucoma care in Europe.
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Introduction coherence tomography (OCT) has become accurate, thus the
detection of glaucomatous progression is theoretically easier
now than it was some years ago.° It is well established that
progression of glaucomatous visual field deterioration
increases the risk of falls and causes reading difficulties.”?
Thus, early detection of progression, which makes early

Successful long-term management of glaucoma is essential
for preserving vision and satisfactory vision-related quality
of life.! However, glaucoma care is not always successful in
clinical practice. In 2010 and 2013, in two European studies,
it was shown that detecting glaucomatous disk damage and
matching it with the corresponding visual field deterioration
remains a problem for many Olj)hthaln'lol()giSts.2,3 In 2016’ 'Department of Ophthalmology, Semmelweis University, Budapest,
we showed that considerable differences exist between the Hungary o i o _
. . .. 2Department of Clinical Pharmacology, Medical University of Vienna,

European countries in terms of ophthalmology training, Vi .
. X 4 ienna, Austria
instrumentation and use of the modern technology.* In 2017, 3Department of Ophthalmology, HERA Hospital, Vienna, Austria
in a 5-center European study, we found that a considerable .

rti f the referrals for glaucoma diagnostics were Corresponding author:
propo 1on o .. . g .g o Gabor Holl6, Department of Ophthalmology, Semmelweis University,
incorrect.® In addition to visual field progression analysis, in 1085 Budapest, Méria u. 39, Hungary.
recent years, structural progression analysis with optical Email: hollo.gabor@med.semmelweis-univ.hu
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intervention possible, is of great clinical importance. Though
long-term progression of glaucomatous visual field deterio-
ration is variable, and eyes may preserve function with non-
surgical treatment, many eyes require incisional surgery to
reach and maintain the individual target intraocular pressure
(IOP) and to reduce functional progression during the course
of the disease.!'® Modern glaucoma surgery is typically safe
and does not reduce vision.!!:12 Nonetheless, many glaucoma
specialists in Europe feel that a large proportion of cases are
referred to them for incisional glaucoma surgery later than
they should be. This impression, however, cannot be satis-
factorily verified with individual hospital data or individual
country data!>!4 since in such investigations the number of
cases may be relatively small, and the results can be biased.

In the current investigation, conducted on consecutive
referrals of open-angle glaucoma cases for surgery in 18
European countries in 2017, we analyzed the appropriate-
ness of the referrals for the patients’ first time incisional
glaucoma surgery. We investigated the characteristics of
glaucoma care before the referral, the status of the referred
eyes and patients in the investigators office at the time of
the referral, the investigators’ evaluation of the appropri-
ateness and timeliness of the referrals, and the distribution
of the types of the planned surgeries.

Methods

The investigation was initiated and conducted by the
European Glaucoma Society (EGS) Care Delivery Special
Interest Group chairs. All European countries with a
national Glaucoma Society or Glaucoma Section of the
National Ophthalmology Society were contacted via the
EGS national representatives for nomination of glaucoma
centers (sites) and principal investigators. The sites were
chosen after the positive responses from the selected prin-
cipal investigators had been collected. A standardized ques-
tionnaire was used for data collection. The questionnaire
addressed data for the non-surgical treatment period, the
status of the referred eye, the evaluation of the referral’s
appropriateness, and the type of the planned surgery. No
additional test or investigation was made for the current
study. The research protocol and the questionnaire were
approved by the corresponding Institutional Review Board
for Human Research, for each site, separately. All applica-
ble institutional and governmental regulations concerning
the ethical use of human volunteers were followed.
Consecutive open-angle glaucoma referrals (10-30 per
site) between January and October 2017 were evaluated. To
be included in the analysis the following 3 criteria had to be
met: (1) referral for glaucoma surgery by an ophthalmologist,
(2) the first referral for any glaucoma surgery in the patient’s
life, and (3) the referred patient appeared in the investigator’s
office between 01 January and 31 October 2017. The ques-
tionnaire comprised four sections: (1) the demographics of
the patients and eyes, (2) the clinical and treatment data for

the total period before the referral, (3) the clinical data
obtained in the investigator’s site during the patient assess-
ment, and (4) the principal investigator’s opinion of the
appropriateness and timeliness of the referral, and the type of
the planned surgery. The detailed list of information collected
via the questionnaire is given in Table 1. The principal inves-
tigators responded either by indicating one of the pre-set
response options, or by entering the individual measurement
values in the questionnaire, as appropriate. Data for individ-
ual countries, all countries and country-groups were investi-
gated. The countries were grouped as “old” European Union
(EU) countries: Austria, Belgium, France, Germany, Italy,
The Netherlands, Spain and Sweden; “new” EU countries:
Czech Republic, Hungary, Lithuania, Poland, Romania,
Slovakia and Slovenia, and non-EU countries: Russia, Serbia
and Turkey. To standardize the reporting of visual field dete-
rioration, the mean defect values of Octopus perimetry were
converted to mean deviation (MD) values of Humphrey
perimetry using a conversion formula.!s The typical IOP
value was determined by the investigators using all under
treatment IOP values measured before the referral, for each
study eye, separately.

Statistics

The data are reported in percentage and mean values for
descriptive country statistics, and median and quartiles for the
statistical comparisons. The statistical analysis was performed
using the STATA 6.0 program package. For the comparison of
the median country-group values, the Kruskal-Wallis test and
the Mann—Whitney test were applied. The percentage values
were compared with the Chi-square test. Bonferroni correc-
tion was made for the p-values. p-values less than 0.05 were
considered as statistically significant.

Results

Two-hundred ninety-four completed and eligible question-
naires were returned by 19 principal investigators from 18
European countries (Table 2). There were two centers for
Germany which were combined for the analysis. The mean
age of the referred patients ranged from 55.4years
(Hungary) to 70.2 years (Poland). In the total population,
46.6% of the patients were males. In 133 cases (45.2%) the
right eye, in 121 cases (41.2%) the left eye, and in 40 cases
(13.6%) both eyes were referred for surgery. The study eye
population comprised 153 right eyes (52.0%) and 141 left
eyes (48.0%). Regarding the total population, 27.6% of the
referrals arrived from hospitals different from the principal
investigators’ departments, 46.6% from private practices,
and 22.1% from the principal investigators own depart-
ments. The data reported for the time elapsed since the
diagnosis of glaucoma and the initiation of treatment were
practically identical; therefore, we report these results
together in the duration of treatment category. The mean
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duration of non-surgical treatment ranged from 2.6 years
(Russia) to 11.8 years (Germany). The typical under-treat-
ment IOP (mean value) ranged from 16.9 mmHg (Belgium)
to 28.7mmHg (Romania). The most common IOP lower-
ing medication was a combined topical medication com-
prising a prostaglandin analog, timolol and a topical
carbonic anhydrase inhibitor (Table 2; 30.0% in the total
population; range: 10.0% in Sweden and 58.0% in Serbia).
For the total population, a beta receptor blocker monother-
apy was reported in 1.4% of cases, a prostaglandin analog
monotherapy in 5.8%, a parasympathomimetic monother-
apy in 8.0%, a prostaglandin analog and timolol combina-
tion therapy in 7.2%, and a timolol and topical carbonic
anhydrase inhibitor combination therapy in 4.8%. A com-
plex IOP lowering medication comprising three or more
active IOP lowering molecules, but other than the prosta-
glandin, timolol and carbonic anhydrase combination
shown above, was used in 33.8% in the total population
(Table 2). It ranged from 0% (Austria, Germany, The
Netherlands, Slovakia and Sweden) to 30.0% (Czech
Republic). Within all medication categories, the use of
preservative-free medication was reported in 13.6% of
cases. The mean number of eye drop bottles used for the
study eyes at the time of the referral ranged from 1.6
(Czech Republic) to 2.6 (Austria and Romania). Laser tra-
beculoplasty (any type) was performed in 18.4% of the
referred eyes in the total population; there were consider-
able between-country differences, with the values ranging
from 0.0% (Belgium, Romania, Russia and Turkey) to
90.0% (Sweden). Other eye diseases were reported in
45.0% and systemic diseases in 28.2%.

During the treatment period but before the current
referral, an OCT test for glaucoma was performed in
22.5% of all referred cases. When no OCT examination
took place, in 38.4% of the cases the referring ophthal-
mologists indicated that no OCT instrument was available
and in 46.9% that an OCT examination was not necessary.
In 1.1% of the cases, the OCT examination was not per-
formed due to financial reasons, and in 13.6% for other
reasons (not specified). More than one OCT examination
was performed in only 4.4% of the cases. No software pro-
vided progression analysis was done on any study eye.

The type of glaucoma was classified by the investiga-
tors (Table 3). Primary open-angle glaucoma (POAG) was
the most common type of glaucoma in all countries except
for Sweden and Russia, where exfoliative glaucoma (XFQG)
represented the predominant form. For the total popula-
tion, POAG was diagnosed in 65.3% (range: 20.0% in
Sweden and 91.7% in France). When all countries except
for Sweden and Russia are considered, the frequency of
POAG in the total population ranges from 44.4% (Czech
Republic) to 91.7% (France). XFG was reported in 22.5%
in the total population, and the figures ranged from 0.0%
(Belgium and Hungary) to 70.0% (Sweden). Normal ten-
sion glaucoma (NTG) was found in 5.4% in the total

population. The values ranged from 0.0% (11 countries) to
44.4% (Belgium). The frequencies of pigment glaucoma
and other open-angle glaucomas in the total population
were 5.1% and 0.6%, respectively.

The mean best corrected visual acuity (Table 3) ranged
from 0.4 (Lithuania and Romania) to 0.9 (Slovakia). The
mean spherical refractive error was close to —1.0 diopter
in most countries. In Austria and Belgium, it was —3.2 and
—3.0 diopters, respectively. The mean under-treatment
IOP measured in the investigators’ offices was 23.0 mm
Hg for all study eyes, and ranged from 15.5mm Hg
(Poland) to 32.3 (Romania). The central cornea thickness
(CCT) was measured in 73.1% of the cases using ultra-
sound pachymetry (80%) or other methods (20%). The
mean CCT values were similar in all countries; the overall
mean CCT was 540.6 pm.

A visual field test on the study eye was performed by the
investigators in 97.3% of the cases. The Humphrey Field
Analyzer was used in 55.7%, the Octopus perimeter in
26.9%, and any other perimeter system in 13.9%. Most of
the tests that did not involve the Humphrey or Octopus sys-
tems were performed in the Czech Republic (100% of
cases) and Poland (86.4% of cases). A Humphrey 30-2
SITA standard test was used in 27.7% of cases, a Humphrey
24-2 SITA standard test in 28.5%, an Octopus Dynamic G
test in 21.0%, and an Octopus Tendency Oriented Perimetry
(TOP) test in 10.3%. Only MD values determined with the
Humphrey Field Analyzer and converted from Octopus
mean defect to Humphrey MD were used for the MD calcu-
lations. The mean MD was —13.8dB for the total popula-
tion. The values ranged from —9.0dB (Sweden) to —20.0dB
(Romania). Split fixation was found in 44.3% of the total
study population. The reported figures ranged from 5.3%
(Russia) to 88.2% (Germany). The vertical cup/disk ratio
ranged from 0.6 (Turkey) to 1.0 (Slovenia). The mean fig-
ure for both vertical and horizontal cup/disk ratios was 0.8.

For the total population, an OCT examination for glau-
coma was performed by the investigators in 34.4% of the
cases. The general outcome of these tests were “within
normal limits” in 4.1% of cases, “borderline” in 9.0%, and
“outside normal limits” in 86.9%. An Optovue OCT was
used in 5% of cases, a Cirrhus OCT in 14%, a Spectralis
OCT in 42%, a Topcon OCT instrument in 7%, and other
systems in 32%. When OCT examination did not take
place the reasons for not performing an OCT test were
given as follows: not necessary (46.6%), not available
(3.7%), financial reasons (44.2%) and other reasons
(0.3%). Other imaging methods (e.g. disk photography,
Heidelberg retina tomography or scanning laser polarime-
try) were used in 16.3% of the cases, both as tests added to
the OCT examination and as stand-alone tests.

The evaluation given by the investigators on the refer-
rals, and the type of the planned surgery are given in Table
4. An appropriate and timely referral was indicated in
41.5% of all referrals. Low figures were reported for
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France (0.0%), Romania (9.1%) and Slovenia (20.0%).
For most countries, the figures ranged from 31.8% to
56.6%. The highest ratio was reported for Belgium
(88.9%). An appropriate but later than optimal referral was
reported in 35.0% of the cases. The figure was 0.0% in
Belgium, and ranged from 13.3% (Turkey) to 60.0%
(Lithuania). An appropriate but too late referral, when only
minimal visual function remained in the study eye, was
found in 17.6% of all cases. Only 3 of the 18 countries
(Hungary, Russia, and Turkey) reported 0.0%; the figures
for other countries ranged from 4.2% to 45.5%. A referral
that was not appropriate because the eye disease was not
glaucoma was seen in only 0.7% of cases. A referral that
was not appropriate since the existing glaucoma did not
require incisional surgery was reported in 4.7% in the total
population. It is interesting that in this category only three
countries reported cases, but in all of these three countries,
the figures were high: 20.0% in Austria, 27.3% in Hungary,
and 46.7% in Turkey.

Most of the planned surgeries (Table 4) were trab-
eculectomy variants (altogether 56.8%). The most com-
mon surgery was trabeculectomy with mitomycin C
application (27.9%) followed by trabeculectomy without
any antimetabolite (23.1%). Trabeculectomy with 5-fluo-
rouracyl was planned only in 5.8%, and all cases were
planned in Lithuania (100%), Turkey (40.0%) and
Germany (2.7%). Deep sclerectomy and glaucoma drain-
age device surgery were planned in only 2.7% and 1.4% of
cases, respectively. In contrast, minimally invasive glau-
coma surgery (MIGS) was planned in 11.9% of cases,
combined cataract and glaucoma surgery (mostly phacoe-
mulsification and a MIGS device implantation) in 17.3%
of cases. MIGS and combined surgeries were planned in
high percentages of cases only in the “old” EU countries.
Cyclodestruction and cataract surgery alone were planned
in small percentages (0.3% for both surgery types), while
other surgery (which included several MIGS versions
based on the investigators’ comments) represented 8.2% in
the total population with high figures from Turkey, The
Netherlands, Germany and Austria.

When the “old” and “new” EU countries and the non-
EU European countries were compared no difference was
found for any IOP category and the best corrected visual
acuity (BCVA) (Table 5). However, the non-EU countries
differed significantly from the other two groups in terms
of younger patient age, lower number of eye drop bottles
used at the time of the referral, and smaller vertical and
horizontal cup/disk ratios. The duration of treatment
before referral was significantly longer in the “old” EU
countries than in the “new” EU and non-EU countries,
which did not differ from each other for this parameter.
Though no difference in visual field median MD values
was found between the country-groups, the ratio of split
fixation was significantly higher in the “old” EU group
(60.6%) than in the other groups, and in the “new” EU

country group (38.7%), it was significantly higher than in
the non-EU country group (13.6%). We found no differ-
ence between the country-groups in the frequencies of
the referral evaluation categories.

Discussion

Our current investigation, in which the referral of
open-angle glaucoma patients for their first time incisional
glaucoma surgery was investigated using a detailed
questionnaire, is based on our previous FEuropean
investigations.?-> Similar to those studies the current inves-
tigation comprised consecutive cases from several
European countries. This made it possible to draw conclu-
sion about general aspects of referrals for open-angle glau-
coma surgery in Europe. In order to better understand how
ophthalmologists currently act when they think that their
open-angle glaucoma patients need incisional glaucoma
surgery we used consecutive and unselected referrals, all
made in 2017. Altogether data on 294 referrals arriving
from 19 sites in 18 European countries were analyzed and
compared between 8§ “old” EU member countries, 7 “new”
EU member countries, and 3 non-EU member European
countries. The rationale of the comparisons between these
three country-groups was that the financial and reimburse-
ment backgrounds are different in the country-groups, but
several regulatory standards (e.g. approved glaucoma
medications and fixed drop combinations) are similar for
all EU member states, while they are variable in the non-
EU European countries. Thus, treatment options may vary
across the country-groups which, in contrast to the indi-
vidual countries, all comprise enough cases for statistical
comparisons. It is also important that most referrals arrived
from three different sources: hospital units other than the
investigators’ own departments (27.6%), private practices
(46.6%), and the investigators’ own departments (22.1%).
This distribution suggests that our results reflect real-life
practice in Europe.

In the first part of the questionnaire, the data for the
whole treatment period before the actual referral were
addressed. The most important parameters including the
age of the patients, the highest measured IOP, the typical
under-treatment IOP, the use of various IOP lowering
medication/combination options and laser trabeculo-
plasty, and the duration of the period under medical and
laser treatment prior to the referral varied considerably
among the countries. Our data show that the very substan-
tial between-country differences cannot be explained by
the different frequencies of the main open-angle glau-
coma types. For most countries POAG was the predomi-
nant glaucoma type, while in two countries it was XFG.
XFG represented at least 10% of the referred cases in 13
of the 18 countries. This illustrates both the significance
of XFG and the improving recognition of this glaucoma
type in Europe, which may be a result of the continuous
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Table 5. Comparison of data from the “old” European Union (EU) member countries, “new” EU member countries and non-EU

member countries.

Parameter “Old” EU countries “New” EU countries Non-EU countries p-value
(1), n=164, 8 countries (2), n=84, 7 countries (3), n=46, 3 countries
(median, quartiles) (median, quartiles) (median, quartiles)
= *
Age (years) 69.0 69.0 66.0 ﬁ'l _ g'g(')?g*
1379
585 770 59.0 76.0 61.071.0 p2=0.2300%
Duration of treatment p,=0.0099*
ears 70 30 20 =0.0009*
(years) 20 120 10 105 10 70 Pis
’ ’ ) ’ ’ ’ p,3=0.1880%
Highest IOP before referral 28.0 29.0 30.0 _
(mmHg) 240 340 220 380 250 340 p=0.4298#
Typical IOP before referral 20.0 220 21.0 _
(mmHg) 180  25.0 170 27.0 190 240 p=0.3838
. . = sk
IOP at the investigator 215 235 225 pl'Z_O. 1380
(mmHg) 160  26.0 180 295 210 260 Pi3=0.1560%
) ’ ) ) ’ ) P,3=0.8664*
Number of eye drops at the pi2=0.1919*
time of referral ) 02'02 0 ) 02'0 3.0 | 02'02 0 p,3=0.0213*
’ ’ ’ ’ ’ ’ P,3=0.0045%
BCVA p1,=0.7633*
040-609 040.709 040.708 P13=00519%
) ) ’ ’ ’ ’ P,3=0.0681*
Vertical cup/disk ratio p,=0.1079*
080.909 080.9”) 060.809 P1,=0.0099"
’ ) ’ ’ ’ ) P,3=0.002*
Horizontal cup/disk ratio p12=0.1406*
28 09 0703 0608 P13 =0.0001%
’ ’ T - P43 =0.0009*
Humphrey mean deviation -133 -12.5 -11.7 _
(dB) ~19.9-8.1 18353 -19.0-58 p=0.1877 #
Split fixation (%) p»,=0.0120*
60.6 38.7 13.6 p,3=0.0010 £
P,3=0.0120
Referral appropriate and -
timely (%) 45.1 32.1 45.7 p=0.1200#
Referral appropriate but -
later than optimal (%) 335 41.7 28.3 p=0.2580#
Referral appropriate but too 17.7 226 87 p=0.1380#

late (%)

IOP: intraocular pressure.
*Mann—-Whitney test; # Kruskal-Wallis test; = Chi square test.

education provided by the EGS on this field.!'® On the
other hand, NTG was reported in only six countries, and
its frequency was at least 10% in only three countries.
This suggests that NTG is probably underrepresented in
referrals for surgery in Europe.

It is of particular importance to investigate whether
the open-angle glaucoma cases that require incisional
glaucoma surgery are referred at an early stage of the dis-
ease and at an optimal time.!” Some local investigations
suggested that this is not always the case in the continen-
tal European countries.!®!4 Our current results showed
that visual field deterioration at the time of the referral
was advanced for most referred eyes: no country’s mean

MD value was in the early stage (better than —6.0dB),
and only 4 countries’ mean MD values were in the mod-
erate stage (—6.0 to —12.0dB). For all the other 12 coun-
tries, where Humphrey or Octopus perimeter systems
were used, the mean MD values were in the advanced
stage (worse than —12.0dB). The overall mean MD was
—13.8dB, and split fixation was indicated in 44.3%. This
shows that almost one half of the referred open-angle
glaucoma eyes had already severe and functionally sig-
nificant visual field deterioration. This unfavorable result
is even more disappointing when the duration of treat-
ment before the referral is taken into consideration. The
mean treatment period for the whole population was
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7.6 years. The above results clearly show that in Europe
many referrals for open-angle glaucoma surgery are late
in terms of disease severity and timing.

To better understand the relationship between the tim-
ing of the referral for incisional surgery and the maintained
visual function we compared the results between the coun-
try-groups. Table 5 shows that despite the similar IOP
characteristics in all groups in the non-EU country-group
the patients were significantly younger at the time of the
referral, were treated medically for a significantly shorter
period, and had significantly less severe optic nerve head
damage than in the other groups. In addition, despite the
similarity of visual field median MD values in all groups
the percentage of split fixation differed very significantly
across the groups: it was 60.6% in the “old” EU countries,
38.7% in the “new” EU countries, and only 13.6% in the
non-EU countries. When all the above results are consid-
ered the general conclusion is that in the European Union,
and particularly in the “old” EU countries, many open-
angle patients are not referred for surgery at the optimal
time and at early damage, but remain on topical medica-
tion until their visual field, at least in one eye, is severely
damaged. This conclusion is supported by the results of the
investigators’ evaluation of the referrals: a timely referral
was reported in 41.5%, while in 35.0% the referrals were
considered as later than optimal, and in 17.6% too late,
with minimal remaining function in the study eye.

From our data, we cannot provide a clear explanation as
to why the referrals are so late in the EU. We did not inves-
tigate whether the referring ophthalmologists used visual
field progression analysis, which is a part of the standard
care; whether the patients themselves wished to postpone
surgery; or whether financial reasons caused a delay in the
referral. But we did investigate the use of OCT examina-
tions and OCT progression analysis. Unexpectedly, the
OCT examinations were performed almost exclusively
only once during the long treatment period before the refer-
ral, probably to support the diagnosis of glaucoma. OCT
progression analysis was not recorded in any of the 294
referrals. This, in accordance with our earlier results,* sug-
gests that structural progression analysis (which can easily
draw the ophthalmologist’s attention to glaucomatous pro-
gression) is still not a part of routine glaucoma care in
Europe. On the other hand, it is important to note that 4.7%
of the referrals for incisional glaucoma surgery were in fact
unnecessary since no surgery was required tocontrol glau-
coma. This indicates that ophthalmologists may need fur-
ther education with regard to the growing number medical
and laser treatment options, at least in the three countries
from which the reports of unnecessary referrals arrived.

Finally, we evaluated the distribution of the surgeries
planned by the investigators. In general, trabeculectomy var-
iants were the most common options (56.8% of all planned
surgeries). It was not unexpected that trabeculectomy with
mitomycin C was the most frequent and trabeculectomy with

S-fluorouracyl the least frequent option within the trab-
eculectomy category, but it was unforeseen that trabeculec-
tomy without any antimetabolite was used in 23.1% of cases.
This can probably be explained by national regulations on
the ophthalmological use of antimetabolites and the fact that
by definition all planned surgeries were primary surgeries in
this investigation. Most of the MIGS, including those com-
bined with cataract surgery, were planned in the “old” EU
countries. This result can probably be explained by the more
favorable financial/reimbursement conditions in these coun-
tries compared to the others, and supports the results of a
previous investigation from this region.!?

Our study has limitations. Due to the retrospective
nature of the data collection, a small portion of the data
were not clear or available for most categories, and no
information on the patients’ adherence to the prescribed
medication was available. The investigators’ opinion on
the referral was based on the results of the examinations
performed in the investigators’ offices, and only 22.1% of
the referrals arrived from the investigators’ own depart-
ments. Still, some subjective component of the evaluation
cannot be excluded. Since most countries provided only 10
cases we did not perform statistical comparisons among
the countries. Instead, we grouped the countries with simi-
lar backgrounds, and compared country-groups. We inten-
tionally did not analyze the data according to the races of
the patients, but we do not believe that ethnicity influenced
the treatment and referrals in this European study.

In conclusion, the analysis of 294 consecutive referrals
of open-angle glaucoma patients for their first incisional
glaucoma surgery in 2017 showed that a considerable pro-
portion of the referrals are still late with advanced visual
field deterioration and split fixation, and that OCT pro-
gression analysis is still not a part of glaucoma care in
Europe. Our results suggest that further education on pro-
gression analysis and the determination of optimal timing
for incisional glaucoma surgery are necessary in Europe.
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